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WELCOME TO FACSS 2009
WELCOME TO FACSS 2009: 

 “TOMORROW’S ANALYTICAL SCIENCES TODAY”

It is wonderful to have you be a part of the 36th annual Federation of the Analytical Chemistry and Spectroscopy Societies (FACSS). The Louisville team hopes you will have an enjoyable time and fruitful experience sharing scientific advancements with your colleagues and friends.  The relationships and knowledge developed during this week will hopefully allow us to become more effective in our changing world and become a “Sustainable Nation”. 

By focusing on sustainability and how we as analytical chemists and spectroscopists can influence our sustainable future we can ensure our profession will be a vital entity in the ‘Green’ growing sector of the economy. Our Monday morning plenary speaker, Carina Alles from DuPont will provide a great overview with her talk, Sustainable Growth through Sustainable Solutions.  

Information sharing is key to a stronger FACSS; we will provide numerous technical topics, discussions, oral presentations and posters from varied experience level presenters. We encourage newcomers to become more involved in our society because we all can learn from new creative thinking. There are many, many opportunities to network and meet new people throughout the week.  Both undergraduate and graduate students, as the future of our technology development, are critical attendees at FACSS 2009.  There will be numerous awards available for students – through SAS’s Sunday evening poster session as well as poster prizes awarded throughout the conference.  

Exhibitors are a key component of FACSS 2009.  The exhibit opens on Monday evening with a reception for all attendees.  In addition, the Tuesday and Wednesday poster sessions and coffee breaks are held in the exhibit area.  Also, don’t forget about the large variety of workshops available – including a sampling contributed by the ACS.  The employment bureau is available for all registrants – be sure to check it out if you are interested.  

To enhance everyone’s ability to interact and network more, the Wednesday Evening Event this year is again open to all registrants – since it was such a resounding success at FACSS 2008.  The Wednesday evening event will include a variety of foods and beverages.  The official bugler of the Kentucky Derby will lead a Night at the Races complete with prizes and ‘funny money’ for those high stakes bets. Attendees can take home a piece of Louisville by participating in Maker’s Mark bourbon tasting. After the races have all been run, be sure to kick back and relax with networking, music, and dancing.

The Louisville team hopes everyone enjoys the week, learns something new, and develops new relationships.  We are always open to feedback regarding ways to improve the conference.  Please contact anyone on the organizing team and let us know!

Remember FACSS 2009:  Tomorrow’s Analytical Sciences Today!

Jessica Jarman, General Chair

Curt Marcott, Program Chair

Mike Carrabba, Exhibits Chair

Brandye Smith-Goettler, Workshops Chair

Matthew Schulmerich, Employment Chair

Becky Dittmar, Governing Board Chair

GENERAL INFORMATION

LOCATION:  All conference symposia, exhibits and workshops will be held at the Marriott Hotel Downtown.
PROGRAM.  This printed program contains titles and abstracts as submitted by the authors.  It is not possible to edit these submissions.

SPEAKERS.  There will be a LCD projector for each symposium.  Speakers must supply their own computer with their presentation. Please show up 30 minutes before your session begins.  Each speaker should adhere to the time allotted for the talk.

POSTER SESSIONS.

Sunday SAS Sponsored Student Poster Session – Marriott Ballroom prefunction area
· SAS Poster Session and FACSS Welcome Mixer 
7:00 – 9:00 PM
Monday Poster Session – Marriott Ballroom prefunction area
· 12:30 – 2:00 PM poster session.  Set up poster by 8:00 AM and remove by 5:00 PM.  Odd numbered poster boards present 12:30 - 1:15 PM; even numbered poster boards present 1:15 - 2:00 PM


Tuesday Poster Session – Exhibit Hall – Marriott Ballroom

Posters remain up all day.  Set up posters between 7:30 – 8:00 AM and remove by 5:00 PM
· Morning Session 9:00 – 10:15 AM.  Odd numbered poster boards present

· Afternoon Session 1:30 – 3:00 PM.  Even numbered poster boards present


Wednesday Poster Session – Exhibit Hall – Marriott Ballroom

Posters remain up all day.  Set up posters between 7:30 – 8:00 AM and remove by 5:00 PM
· Morning Session 9:00 – 10:15 AM.  Odd numbered poster boards present

· Afternoon Session 1:30 – 3:00 PM.  Even numbered poster boards present


Thursday Poster Session – Marriott Ballroom prefunction area

Posters remain up all day.  Set up posters between 7:30 – 8:00 AM and remove by 5:00 PM
· Morning Session 9:00 – 10:15 AM.  Odd numbered poster boards present

· Afternoon Session 1:30 – 3:00 PM.  Even numbered poster boards present
FACSS WORKSHOPS.  A list of workshops, descriptions, and the locations begin on page 31.  You must register for a FACSS workshop at the conference registration desk.
EMPLOYMENT BUREAU.  The bureau is located in Marriott Ballroom I.  The center will be open Monday through Wednesday, 9:00 AM to 5:00 PM and Thursday 9:00 AM – 3:00 PM.  See page 4 for additional information.
EXHIBITS.  The exhibition is located in Marriott Ballroom and will be open as follows:  See page 24 for details.

Monday (Opening Reception)
5:00 PM – 7:00 PM

Tuesday and Wednesday

9:00 AM – 5:00 PM
BREAKS.  Monday morning break will be held in the Kentucky Ballroom prefunction area and the afternoon break will be during the poster session in Marriott Ballroom prefunction area. Tuesday and Wednesday breaks will be held in the Exhibit Hall – Marriott Ballroom. Thursday breaks will be in the Marriott Ballroom prefunction area.
INTERNET ACCESS.  Complimentary wireless internet access will be available in the Marriott Ballroom and prefunction area.  The access code is facssint (lowercase).

REGULATIONS.  The following regulations are in the best interest of the conference.

1. There is no smoking in any conference area.

2. An official name badge is required at all times.

3. No advertising may be placed in the conference area.

4. Only official exhibitors may display in the Exhibit Hall.

5. No distribution of product/meeting literature in sessions.

SPECIAL EVENTS.

SUNDAY


5:00 – 7:00 PM
“What’s Hot” Exhibitor Presentations, Marriott Ballroom IV


7:00 – 9:00 PM
Welcome Mixer and SAS Sponsored Student Poster Session, SAS, FACSS, and Coblentz Student Award Presentations, Marriott Ballroom prefunction area.
MONDAY


8:00 AM
Plenary Lecture: Sustainable Growth through Sustainable Solutions, Carina Alles, DuPont Engineering Research and Technology, Kentucky Ballroom E

4:00 PM
Plenary Lecture:  Quantitative Analysis Based on Imaging and Counting Single Molecules, Joel Harris, University of Utah, Kentucky Ballroom E

5:00 – 7:00 PM
Reception for Exhibit Opening (wine, beer, light hors d’ouvres) Marriott Ballroom
TUESDAY


8:00 AM
Charles Mann Award for Applied Spectroscopy: Deep Raman Spectroscopy of Biological Tissues and Pharmaceutical Products, Pavel Matousek, Rutherford Appleton Laboratory, Kentucky Ballroom E

8:30 AM
ANACHEM Award: Diffuse Reflections on Chemical Imaging, E. Neil Lewis, Malvern Instruments, Kentucky Ballroom E

12:30 PM
Free Lunch and Employment Discussion for Students, sponsored by SABIC Innovative Plastics.  Marriott Ballroom IV
WEDNESDAY


8:00 AM
SAS Applied Spectroscopy William F. Meggers Award:  A New Method for the Time-Resolved Analysis of Structure and Orientation: Polarization Modulation Infrared Structural Absorbance Spectroscopy, Christian Pellerin, University of Montreal, Kentucky Ballroom E

8:30 AM
SAS Applied Spectroscopy Lester W. Strock Award: Lasers as Sampling and Excitation Tools in Analytical Atomic Spectroscopy, Nicoló Omenetto, University of Florida, Kentucky Ballroom E

6:00 PM
Wednesday Evening All Inclusive Event, complimentary for all conferees. Kentucky Ballroom E

THURSDAY


8:30 AM
Coblentz Clara Craver Award: Multiple-Angle Incidence Resolution Spectrometry: Development and Practical Applications, Takeshi Hasegawa, University of Utah, Kentucky Ballroom E
COMPANION REGISTRATION.  Does not include access to symposia or exhibit hall other than for special events. Cost is $55 and includes the following:  Sun. Evening Welcome Mixer, Mon. coffee/pastries 9:00 AM and Exhibit Hall Opening Reception, Wed. Evening Event.
EVENTS OF SPECIAL INTEREST TO STUDENTS

Sunday Evening, Marriott Ballroom prefunction area
· Welcome Mixer – 7:00 – 9:00 PM

· SAS Sponsored Student Poster Session – 7:00 – 9:00 PM

· SAS, FACSS and Coblentz Student Award presentations. 
Monday through Thursday

· FACSS Student Poster Awards will be presented daily.

Monday through Thursday
· Employment Bureau, Marriott Ballroom I

Monday – Wednesday 9:00 AM – 5:00 PM; Thursday 9:00 AM – 3:00 PM

Tuesday - SPECIAL INVITATION TO STUDENT ATTENDEES
· 12:30 PM, Free Lunch and Employment Discussion for Students – hosted by SABIC Innovative Plastics.  Eat lunch and chat with professionals from a wide range of professional fields (academic, government, chemical industry, pharmaceuticals, goods and services, etc.)  It’s a unique opportunity to ask questions, get helpful tips, and discuss topics that relate to your specific career-seeking situation within the current job market. Marriott Ballroom IV.  Sign up at conference registration desk.
FACSS EMPLOYMENT BUREAU
The FACSS Employment Bureau is now online so you can manage your employment efforts anywhere you can connect to the internet!  The Employment Bureau is a free service to both job seekers and employers that provides job and applicant listings, message boards, and interviewing booths.

How to register:  From the FACSS website (www.facss.org), click on Employment in the top menu.  

You can create a Job Target account to manage resumes, search employment opportunities and set up personal job alerts. Post your resume online, anonymously if desired, and create a job alert to email new postings directly to your in-box.

Before the conference: 

Search available jobs and resumes, and contact the employer or candidate directly via your Job Target account.  Employers (only) can pre-schedule interviews for the week of the conference by creating accounts to manage their on-line recruiting efforts and contact candidates in advance of the conference.  All job descriptions will be posted free of charge for conference attendees from August 1 through December 31, 2009.  Please email Matthew Schulmerich (schulmer@illinois.edu) with questions.
At the conference:

Location:  The employment bureau is located in Marriott Ballroom I

Hours:  9:00 AM – 5:00 PM, Monday – Wednesday and 9:00 AM – 3:00 PM on Thursday

Check your Job Target in-box to follow-up on your employment leads.  Internet access will be available in the Employment Bureau, the Exhibit Hall, and the Prefunction Foyer.   Two desktop computers and a printer will also be available in the Employment Bureau to help you in your job/candidate search.

FACSS ORGANIZATION

Member Organizations of FACSS

American Chemical Society, Analytical Division

American Society for Mass Spectrometry

ANACHEM

International Society of Automation – Analysis Division
Coblentz Society

Royal Society of Chemistry

Society for Applied Spectroscopy

FACSS is the National Meeting for the Society for Applied Spectroscopy and the Coblentz Society

2009 Chair Persons and Executive Committee


Governing Board Chair
Becky Dittmar, 3M


E-mail: beckydittmar@gmail.com

Governing Board Chair Elect
S. Douglass Gilman, Louisiana State University

Past Governing Board Chair
Gary Brewer, ABB

Second Past Governing Board Chair
James Rydzak, GlaxoSmithKline

Secretary
David Trimble, Swarthmore College


Treasurer
Scott McGeorge, Transition Technologies, Inc.

Exhibit Chair
Mike Carrabba, The Hach Company


E-mail:  mcarrabba@hach.com

General Chair
Jessica Jarman, SABIC Innovative Plastics


E-mail: jessica.jarman@sabic-ip.com

Program Chair
Curt Marcott, Light Light Solutions


E-mail:  marcott@lightlightsolutions.com

Workshop Chair 
Brandye Smith-Goettler, Merck


Employment Chair
Matthew Schulmerich, University of Illinois
2009 Program Section Chairs


Awards
Andy Sommer, Miami University

Atomic Spectroscopy
Steven Ray, Indiana University

Bioanalytical
Neil Lewis, Malvern Instruments

Chemometrics
Barry Lavine, Oklahoma State University


Chromatography
Mark Hayes, Arizona State University

Fluorescence
Andres D. Campiglia, University of Central Florida

Forensics
Mark Witkowski, US FDA

Mass Spectrometry
Martha Vestling, University of Wisconsin, Madison


Molecular
Linda Kidder, Malvern Instruments


Nanotechnology
Shaowei Chen, University of California, Santa Cruz


Process Analytical
Brian J. Marquardt, University of Washington

Raman
Ian R. Lewis, Kaiser Optical Systems, Inc.


Royal Society of Chemistry
Andrew Fisher, University of Plymouth

Surface Plasmon Resonance
Jean-Francois Masson, University of Montreal

TeraHertz
Gil Pacey, Miami University

SAS Student Poster Session
Bonnie Saylor and Victor Hutcherson, Society for Applied Spectroscopy

FACSS CHAIRS
GOVERNING BOARD CHAIR
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Becky Dittmar
3M

Becky is currently a Senior Research Specialist at 3M Company in the Corporate Research Process Laboratory in St. Paul, MN.  


She received a B.S. degree in Chemistry from Angelo State University in 1987.  During this time, Becky spent two summers working in the Oak Ridge National Lab where she was exposed to research and scientists that encouraged her to continue on to graduate school.  She completed her PhD in Analytical Chemistry at Duke University in 1992 under the direction of Richard A Palmer.  While in graduate school, Becky won the FACSS Student Award, a Coblentz Student Award, and became an SAS member – this was truly the beginning of a career long involvement in a number of the societies that make up FACSS.  


Becky started her industrial career at 3M in the Corporate Analytical Lab in January 1993 in St. Paul, MN.  (How smart was this -- a native Texan moving to Minnesota in the middle of winter!)  The next 8 years were spent learning how critical spectroscopy and analytical chemistry are in an industrial setting.  During this time, she continued to expand her spectroscopic network by being involved in FACSS, the Coblentz Society as well as the national and MN chapter of SAS.  For the next 5 years Becky moved into managerial roles within the same Corporate Analytical Lab. Beginning in 2005, additional career broadening opportunities were explored via a Six Sigma Black Belt role that revolved around implementation of the New Technology Introduction (NTI) process.  In addition, 1 year was spent in a product development role with the Renewable Energy Division.  


Becky has been heavily involved in many roles in SAS culminating with an election to President in 2006.  During this time she was also elected to the Coblentz Society board.  Serving the members of the societies that make up FACSS has been a great experience that has culminated in serving as the FACSS GB Chair in 2009.  


GENERAL CHAIR
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Jessica Jarman
SABIC Innovative Plastics

A native of Augusta, Georgia, Jessica Jarman earned a Bachelor of Arts degree in Chemistry from Wesleyan College in May, 1999. She then successfully pursued a graduate degree in Analytical Chemistry from the University of Georgia under the direction of James A. de Haseth in 2003.  Jessica accepted an Analytical Chemist position with SABIC Innovative Plastics (then GE Plastics) in 2003, and relocated to Evansville, Indiana.  Her first two years of employment were marked with several unique learning opportunities as the business experienced a series of unrelated events that required heavy analytical support.


Jessica then spent 2 years in a laboratory management role for the Lexan® Pilot Plant.  The full coverage 24-hr laboratory functions as a mix of quality control and research and development for new products in the Lexan® family of polycarbonates.  Unfortunately, business needs dictated a downsizing in laboratory support, and Jessica helped manage a 2/3 reduction in force when the shift staff was eliminated to create a day-only environment.  In 2007, Jessica was asked to help facilitate the sale of GE Plastics to Saudi Arabia Basic Industries Corp., which required a move into the Process Excellence team.  Here, she has been working to establish Library Services for the Global Technology organization and earning her BlackBelt certification.  As this role comes to a natural close, Jessica is pursuing a project to improve product tracking from invention to commercialization from both a system perspective and the real life processes that lead to a commercial product.


Finally, Jessica often helps teach internal and external workshops and is a co-leader of the Plastics’ Women Connect group at SABIC Innovative Plastics.  She recently had her first child, is active in Big Brothers/Big Sisters of America, and has taught as an adjunct professor for the Chemistry Department of the University of Evansville.  She was first introduced to the FACSS conference in graduate school and has attended each year of her career with only one exception.  Aside from teaching Experiment Design and LEAN short courses with other SABIC IP colleagues, Jessica has served as a delegate and the Parlimentarian for the Society for Applied Spectroscopy, organized symposia for Pittcon, and is now broadening her experience by acting as General Chair for FACSS 2009.

FACSS CHAIRS
PROGRAM CHAIR
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Curtis Marcott
Light Light Solutions

Curtis Marcott is currently a Senior Partner and Spectroscopic Consultant at Light Light Solutions, LLC (Athens, GA). He received his B. A. degree from Concordia College (Moorhead, MN) in 1974 and his Ph.D in Physical Chemistry from the University of Minnesota in 1979. In 1979 he joined the Corporate Research Division of Procter & Gamble's Miami Valley Laboratories in Cincinnati, Ohio, as a staff infrared spectroscopist. He was appointed Research Fellow in 1996 and was a member of the Analytical Discovery Department in the Global Analytical Capability at the time of his retirement from P&G in December 2007. Curt is a member of the Editorial Advisory Board of Applied Spectroscopy, and is a past member of the Editorial Advisory Boards of Analytical Chemistry and Vibrational Spectroscopy, the A-page Advisory Panel of Analytical Chemistry, and the Board of Managers of the Coblentz Society. He is Program Committee Chairman for the 2009 Federation of Analytical Chemistry and Spectroscopy Societies (FACSS) meeting, Chairman of the Program Committee for the 6th International Conference on Advanced Vibrational Spectroscopy (2011), Chairman of the Publications Committee for the Society for Applied Spectroscopy (2006-2008), and Infrared Short Courses Instructor (2008). Dr. Marcott received the 1993 Williams-Wright Award from the Coblentz Society for achievement in industrial vibrational spectroscopy, was named the 2001 Cincinnati Chemist of the Year, and is an Adjunct Professor of Chemistry at Miami University in Oxford, OH. His research interests include infrared spectroscopy of adsorbed species, time-resolved infrared linear dichroism spectroscopy of polymers under small-amplitude strain, vibrational circular dichroism, applications of IR spectroscopy in phase science, GC-IR, photoacoustic spectroscopy, near-IR spectroscopy, Raman spectroscopy, spectroscopic imaging, and chemometrics.


EXHIBITS CHAIR
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Mike Carrabba

The Hach Company

Mike Carrabba is currently the Global Director of Open Innovation for the Hach-Lange family of companies.  He received his B.S. in Chemistry from Salem State College in 1981 and his Ph.D. from Tufts University in 1985.  Mike’s graduate work was conducted under the tutelage of Dr. Jonathan Kenny and focused on the utilization of laser-induced fluorescence to examine ultra-cooled gas phase molecules in a supersonic jet molecular beam. After graduate school, Mike joined EIC Laboratories where he eventually became Vice-President for the Spectroscopy Division. He conducted a variety of research programs, including photoelectrochemical etching of semiconductors, fiber optic chemical sensors and state-of-the-art Raman spectroscopy. During this time, he introduced the use of holographic filters for Raman spectroscopy and developed numerous types of Raman instrumentation and techniques, several of which resulted in U.S. patents. After leaving EIC, Mike joined Chromex, Inc., a manufacturer of Raman spectroscopy systems, as Marketing Manager and most recently was the OEM Division Manager at Jobin Yvon, Inc.  Mike has been very active in FACSS over the years serving as Governing Board Chair (2002), Program Chair (2000), Exhibits Chair (2006 -2001), Program Section Chair for Raman (1992-1999, 2001), Chairperson of the Long Range Planning Committee (1999 – 2008) and as a member of the Governing Board. In 2003 he received the ASTM Award of Merit for his 12 years of service as the Chairman of the ASTM Subcommittee on Raman spectroscopy.  In 2004, he received the FACSS Charles Mann Award for Applied Raman Spectroscopy and in 2007 the Williams Wright Award for Applied Spectroscopy.  He is also a member of the Society for Applied Spectroscopy (SAS) and Coblentz Society.  On the home front, his wife, Professor Mary Widmark Carrabba of Southern Oregon University, a highly skilled Infrared microscopist and the former treasurer for SAS, complements Mike’s Raman background.
PROGRAM and CONFERENCE SPONSORS
FACSS greatly appreciates the support it receives from its sponsors.
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FACSS AWARDS

DISTINGUISHED SERVICE AWARD

Awarded to an individual(s) for recognition of exceptional, long-term service to the FACSS organization.

The 2009 recipients have served with excellence in many different capacities and contributed to the continuing success of FACSS through consistent dedication and sacrifice.
Award will be presented Tuesday, 7:55 AM, Kentucky Ballroom E
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Paul N. Bourassa

Lifeblood Mid-South Regional Blood Center


Paul N. Bourassa has served FACSS in many roles.  In 2007 he served as the General Chairman for the FACSS conference in Memphis and  for ten years (1996 – 2006) as the Treasurer of FACSS.  In 1994 he served as Governing Board Chairman and in 1989 he served as the General Chairman for the FACSS conference in Chicago.  He is also currently serving on the FACSS Long Range Planning Committee.


Paul is a member of the Society for Applied Spectroscopy, where he is currently serving as Treasurer.  He has previously served SAS as President of the Chicago Section in 1981 and twice as National Tour Speaker Chairman.  Paul is a member of the Coblentz Society where he served as a delegate to FACSS for a number of years.  He is also a member of the American Chemical Society.  Having served on the Editorial Advisory Board of Spectroscopy, since the introduction of the journal, Paul has authored and coauthored a number of articles for the publication and served as editor of the Spectral Interpretation column.  Paul has also served as a reviewer for the National Science Foundation.  With colleagues Jim Rydzak and John Coates, Paul has taught courses in Molecular Spectroscopy for the Center for Professional Advancement in New Jersey and Amsterdam over a period of eight years.


After graduating from the Illinois Institute of Technology, in Chicago, Paul started his career in spectroscopy, with a mass spectrometer at the University of Chicago.  After learning how to polish salt crystals, Paul began a long career in Infrared Spectroscopy.  During his sixteen years at UOP, Paul widened his scope to include chromatography, NMR, UV-VIS-NIR, emission, x-ray and eventually became supervisor of the Spectroscopy Department at UOP.  With his growing love of the art and science of the interpretation of spectral data, Paul established a company to provide consultation in this area.


As Director of Manufacturing at Lifeblood Mid-South Regional Blood Center, in Memphis Tennessee for the past six years, Paul’s responsibilities cover departments involved in the making of blood components (red cells, plasma, platelets, Cryo, buffy coats, etc.) from whole blood donations and the testing of apheresis platelets for bacterial contamination. Paul also coordinates the non-transfusable products programs for Lifeblood and serves as a Radiation Safety Officer.


Paul and his wife Linda live in Germantown, Tennessee where Paul is active as the Clerk of Session at Farmington Presbyterian Church, a post he has served in for the past thirteen years.  He is a member of the Germantown Ministers/Police Alliance and a member of the Germantown Coffee Club.  There is no record of his tenure with the Coffee Club. Linda and Paul’s daughter Rachael lives and works in Memphis.  Paul is also a freelance writer, publishing a continuing series of articles in the New 50, a magazine insert in the Memphis Commercial Appeal newspaper.
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Mike Carrabba

The Hach Company

Mike Carrabba is currently the Global Director of Open Innovation for the Hach-Lange family of companies.  He received his B.S. in Chemistry from Salem State College in 1981 and his Ph.D. from Tufts University in 1985.  Mike’s graduate work was conducted under the tutelage of Dr. Jonathan Kenny and focused on the utilization of laser-induced fluorescence to examine ultra-cooled gas phase molecules in a supersonic jet molecular beam. After graduate school, Mike joined EIC Laboratories where he eventually became Vice-President for the Spectroscopy Division. He conducted a variety of research programs, including photoelectrochemical etching of semiconductors, fiber optic chemical sensors and state-of-the-art Raman spectroscopy. During this time, he introduced the use of holographic filters for Raman spectroscopy and developed numerous types of Raman instrumentation and techniques, several of which resulted in U.S. patents. After leaving EIC, Mike joined Chromex, Inc., a manufacturer of Raman spectroscopy systems, as Marketing Manager and most recently was the OEM Division Manager at Jobin Yvon, Inc.  Mike has been very active in FACSS over the years serving as Governing Board Chair (2002), Program Chair (2000), Exhibits Chair (2006 -2001), Program Section Chair for Raman (1992-1999, 2001), Chairperson of the Long Range Planning Committee (1999 – 2008) and as a member of the Governing Board. In 2003 he received the ASTM Award of Merit for his 12 years of service as the Chairman of the ASTM Subcommittee on Raman spectroscopy.  In 2004, he received the FACSS Charles Mann Award for Applied Raman Spectroscopy and in 2007 the Williams Wright Award for Applied Spectroscopy.  He is also a member of the Society for Applied Spectroscopy (SAS) and Coblentz Society.  On the home front, his wife, Professor Mary Widmark Carrabba of Southern Oregon University, a highly skilled Infrared microscopist and the former treasurer for SAS, complements Mike’s Raman background.
FACSS AWARDS
The Tomas Hirschfeld Scholars and the FACSS Student Award recognize outstanding contributions by individuals
who are Ph.D. and M.Sc. candidates.

TOMAS HIRSCHFELD SCHOLAR
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Matthew Lockett

University of Wisconsin

Presentation, Wednesday, 3:20 PM, Bluegrass 2

Matthew Lockett is a graduate student working in the laboratory of Lloyd M. Smith in the Chemistry Department at the University of Wisconsin – Madison. Prior to his graduate work, Matthew obtained his B.S. in chemistry at the University of Pittsburgh, where he was an active undergraduate research assistant in the laboratory of Professor Stephane Petoud. Matthew’s graduate research has focused on the development and application of carbon-on-metal substrates for the preparation, fabrication and analysis of biomolecule and small molecule arrays. Carbon-on-metal substrates provide the stability of carbon-based materials, are readily functionalized with a variety of chemistries developed by Matthew, and can support multiple analytical modalities including fluorescence- and SPR-imaging. Matthew’s work has resulted in seven first-author publications and has been presented at several international conferences.  Matthew has earned several recognitions while at the University of Wisconsin, including the Farrington Daniels Award for Ethical Leadership, the Gary M. Parr Memorial Award for Excellence in Bioanalytical Research, and the Chemistry Department Excellence Award for Analytical Chemistry. Matthew is also very active in teacher assistant training at the University of Wisconsin and has been a part-time chemistry instructor at the Madison Area Technical College for the past three semesters.

FACSS STUDENT AWARD
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Yuze Sun
University of Missouri
Presentation, Tuesday, 3:00 PM, Bluegrass 2

Yuze Sun is currently a third-year Ph.D. student working with Dr. Xudong (Sherman) Fan in the Biological Engineering Department at the University of Missouri.  Prior to her graduate work, she received a M.S. in Optoelectronics from Nanjing University, a B.S. in Electrical Engineering from Huazhong University of Science and Technology, and a B.S. in Biological Sciences from Wuhan University, all from China.  Her research projects cover a wide range of topics from optical ring resonator bio/chemical sensors to microfluidic lasers and spectroscopy.  As her first research direction, Yuze has developed a novel micro-gas chromatography system based on the optofluidic ring resonator (OFRR), which is a thin-walled capillary column that achieves the dual use as a separation column and a sensitive optical detector capable of performing multi-point on-column separation and detection.  As her second research direction, Yuze focuses on the development of robust, low threshold, and widely tunable microfluidic dye lasers with the application on bio-analysis and novel on-chip miniaturized tunable light sources.  Yuze’s work has been presented at several international conferences and was highlighted by SPIE (The International Society of Optical Engineering).  To date, she has published over ten peer-reviewed articles in various leading journals, five of which are first-authored.  In addition, she first-authored a book chapter, which will be published by Springer later this year. 

TOMAS HIRSCHFELD AND FACSS STUDENT AWARDS
Call for Applications for 2010
The Tomas Hirschfeld Scholar(s) and the FACSS Student Awards recognize the most outstanding papers submitted to FACSS by a graduate student. Recipients will receive financial support to help them attend the 2010 FACSS meeting in Raleigh, NC (October 17 - 21).  In 2009 one Tomas Hirschfeld Scholar and one FACSS Student Award are being presented. In order to have your presentation considered for a Tomas Hirschfeld Scholar Award or FACSS Student Award, students should submit their abstract using the FACSS web site submission form and indicate on the dropdown menu on the form their interest in these awards.

The submission process involves submitting an abstract, completing the web site submission form, and submitting three sets of the following:

a) the form, available on the FACSS web site

b) a 250 word abstract of the work to be reported

c) two letters of nomination, one by the student's mentor.  An explanation of the inventive contributions by the student to the work should be given.  Creativity was a primary characteristic of Tomas's work, and thus should be a characteristic of the awardee

d) a copy of the candidates resumé

e) a copy of the candidate’s graduate transcript

f) copies of reprints and/or preprints of research accomplished.

The recipients will be included in a session highlighting young scientists and their work.

The FACSS Web site will begin accepting abstracts and applications for FACSS student awards in January 2010.  Go to www.facss.org to submit an application.

CHARLES MANN AWARD
For Achievements in the Field of Applied Raman Spectroscopy
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Pavel Matousek
Rutherford Appleton Laboratory
Presentation, Tuesday 8:00 AM, Kentucky Ballroom E

Pavel Matousek obtained his MSc and PhD degrees in physics from the Czech Technical University (Prague, Czech Republic), the latter in partnership with the Rutherford Appleton Laboratory (Oxfordshire, UK). Since 1991, he has worked at the Rutherford Appleton Laboratory (Science and Technology Facilities Council - STFC) investigating steady-state and ultrafast vibrational spectroscopy techniques and applying nonlinear optics in advanced spectroscopy and ultra-high power laser research (multi-PW OPCPA). More recently, with his collaborators, he developed concepts of ultrafast (Kerr gated) fluorescence rejection from Raman spectra and Spatially Offset Raman Spectroscopy (SORS) for deep probing of turbid media. He published over 150 scientific papers in refereed journals, gave numerous invited conference presentations, has 10 patent filings and in connection with the above research shares 2002 & 2006 Meggers Awards from the Society for Applied Spectroscopy. Recently, Pavel acted as the Chair of the Meggers Award Selection Committee and the International Delegate of the Governing Board of the SAS. He is presently an STFC Fellow, a visiting professor at the University College London and a director of LiteThru Ltd, an STFC’s spin out commercialising the deep non-invasive Raman techniques in pharmaceutical and security sectors. Pavel has extensive collaborative networks in academia, government institutions and industry.


ANACHEM AWARD

The ANACHEM Award is presented annually to an outstanding analytical chemist based on activities in teaching, research, administration or other activity, which has advanced the art and science of the field.
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E. Neil Lewis
Malvern Instruments
Presentation, Tuesday 8:30 AM, Kentucky Ballroom E

E. Neil Lewis. Received his Ph.D. in chemistry from the Polytechnic of Wales in the UK and did his postdoctoral fellowship at the National Institutes of Health (NIH) in the USA. He was tenured by the NIH in 1992 holding the position of Senior Biophysical Researcher. In 1999 he founded Spectral Dimensions, Inc., a company that developed hyperspectral imaging systems and has been at the forefront of the development of these technologies. He has authored more that 70 papers and patents in the field, and has received numerous awards for his contributions including the Meggers Award in 1992, and again in 1994, presented by the Society for Applied Spectoscopy; the Heinrich award in 1995 presented by the Microbeam Analysis Society; the Washington Academy of Sciences Outstanding Contribution to the Physical Sciences award in 1997 and the 2004 Williams-Wright Award presented by the Coblentz Society to a person who has made significant contributions to the field of vibrational spectroscopy while working in industry. In 2007 he was awarded an Honorary D.Sc. from the University of Glamorgan. After the sale of Spectral Dimensions to Malvern Instruments he was appointed to their Board of Directors and holds the position of Chief Technology Officer and Technical Director and heads up the Company’s product development group.
SOCIETY FOR APPLIED SPECTROSCOPY AWARDS
DISTINGUISHED SERVICE AWARDS
Recognizing members for their long-time service to the society.
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Joel M. Harris
University of Utah

Joel M. Harris is Distinguished Professor of Chemistry at the University of Utah, where he also holds an appointment in the Department of Bioengineering.  Harris received a B.S. degree from Duke University and his Ph.D. from Purdue University.  He was appointed to the faculty of the University of Utah in 1976.  Harris’s research has focused on analytical chemistry and spectroscopy of trace-level species in liquids and at liquid/solid interfaces.  He and his students have developed new measurement concepts in photothermal spectroscopy, analysis of multidimensional fluorescence and Raman spectroscopic data, confocal Raman microscopy, and quantitative single-molecule detection.  They have applied these concepts to investigating liquid/solid interfaces, and the interfacial molecular transport, adsorption, and binding kinetics that govern chemical separations and analysis. Through these efforts, Harris has published 198 research articles, chapters, and patents.  He has delivered over 275 invited lectures at scientific meetings, universities, and industrial research settings.  Harris is Fellow of the American Association for the Advancement of Science and of the Society for Applied Spectroscopy.  He was the recipient of an Alfred P. Sloan Fellowship, the Coblentz Award in Molecular Spectroscopy, the University of Utah Distinguished Research Award, the ACS Division of Analytical Chemistry Award in Chemical Instrumentation, the SAS New York Section Gold Medal Award in Spectroscopy, the Pittsburgh Analytical Chemistry Award, the Robert W. Parry Teaching Award, the Utah Award in Chemistry, and the ACS Award in Analytical Chemistry.  He has served for 12 years as Editor-in-Chief of Applied Spectroscopy.
as chair for the 2008 SAS Technical Symposia at PittCon.
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Paul Farnsworth
Brigham Young University

Professor Paul Farnsworth is currently chair of the Department of Chemistry and Biochemistry at Brigham Young University.  He earned his B.S. degree in 1977 from BYU, then went on for doctoral work at the University of Wisconsin in Madison under the direction of John Walters.  He did postdoctoral work with Gary Hieftje at Indiana University, and then returned to BYU as an assistant professor in 1983.  He has had two appointments as a visiting scientist at the Joint Research Center of the European Commission in Ispra, Italy, the first in 1989 and the second in 1998, working in the laboratories of Nicolò Omenetto.


Professor Farnsworth’s primary research interests are laser and atomic spectroscopy.  He began his research career studying energy transport and excitation mechanisms in inductively coupled plasmas used as emission sources.  He has slowly evolved into a mass spectrometrist, but retains his interest in optical spectroscopy.  In recent years he has been using laser-excited fluorescence as a tool to study ion transport through the vacuum interface of an inductively coupled plasma mass spectrometer and to study ion formation DESI and other ambient ionization sources.  His work on ion transport in ICP-MS has been recognized twice with the Spectrochmica Acta Atomic Spectroscopy Award, first in 1998 and then in 2006.  In 2006 he received the Lester W. Strock award from the Society for Applied Spectroscopy and the Utah Award from the American Chemical Society.


Dr. Farnsworth has served as editor for the journal Applied Spectroscopy since 1997, and has had primary responsibility for the development of the online edition of the journal.  He was editor of Spectrochimica Acta Electronica from 1994-2001 and is currently a member of the editorial board of Spectrochimica Acta, part B.  He served as program chair for the 2005 FACSS meeting in Quebec City.

SOCIETY FOR APPLIED SPECTROSCOPY
HONORARY MEMBERSHIP AWARD

Recognizing those individuals who have made exceptional contributions to spectroscopy.
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Geraldine Richmond
University of Oregon


Geraldine Richmond is the Richard M. and Patricia H. Noyes Professor in the Department of Chemistry and Materials Science Institute at the University of Oregon. Richmond received her bachelor's degree in chemistry from Kansas State University and her Ph.D. in chemical physics at the University of California, Berkeley where she worked under the direction of Prof. George Pimentel. Her research using laser spectroscopy and computational methods has focused on understanding the chemistry and physics that occurs at complex surfaces and interfaces that have relevance to important problems in energy production, environmental remediation, atmospheric chemistry and biomolecular surfaces. Over 160 publications have resulted from this research.  Recent awards for her scientific accomplishments include the American Chemical Society Garvan Medal (1996), the Oregon Scientist of the Year by the Oregon Academy of Science (2001), the Spectrochemical Analysis Award of the American Chemical Society (2002), the Spiers Medal of the Royal Society of Chemistry (2004), a Guggenheim Fellow (2007) and the Bomem-Michaelson Award (2008). She is a fellow of the American Physical Society and the American Association of the Advancement of Science and an elected Fellow of the American Academy of Arts and Sciences (2006). 


Richmond has served and continues to serve on many science boards and advisory panels. Most recent appoinments include Associate Editor of Annual Reviews of Physical Chemistry (2006-2008), Chair of the Science Advisory Committee of the Stanford Synchrotron Radiation Laboratory (2006-2008), Chair of the Basic Energy Sciences Advisory Board of the Department of Energy (1998-2003) and as a governor appointee to the State of Oregon Board of Higher Education where she served as a member, Vice President and imterim President over her seven year term (1999-2006).  She has testified on science issues before committees in the U.S. Senate, the U.S. House and the Oregon House of Representatives.


She is the founder and chair of COACh (Committee on the Advancement of Women Chemists), an organization assisting in the advancement of women faculty in the sciences.  Over 3000 science faculty, students, postdocs and administrators have benefitted from professional training and networking workshops developed by COACh.  She has been honored for these efforts by the Presidential Award for Excellence in Science and Engineering Mentoring (1997), the American Chemical Society Award for Encouraging Women in the Chemical Sciences (2005) and the Council on Chemical Research Diversity Award (2006).  


LESTER W. STROCK AWARD
Established by the SAS New England section to recognize an author(s) of an outstanding paper or series of papers.
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Nicolo’ Omenetto 

University of Antwerp

Presentation, Wednesday 8:30 AM, Kentucky Ballroom E

Nicolo’ Omenetto joined the University of Florida in Gainesville at the end of 2001 and is currently Professor in the Department of Chemistry. After earning his Laurea in Chemistry from the University of Padova (Italy) in 1964, he was appointed as Assistant Professor at the University of Pavia (Italy) in 1969, and received the Libera Docenza in Spectrochemistry in 1971. From 1979 until 2001, he was appointed at the Joint Research Centre of the European Commission in Ispra (Italy). He did postdoctoral work with Jim Winefordner from 1971-73 and 1978-79. 


The research interests of Dr. Omenetto have been directed towards the theory and applications of atomic and molecular spectroscopic methods of analysis, with particular emphasis to the use of tunable lasers and to the development of techniques such as atomic and molecular fluorescence, atomic ionization, photo-thermal, photo-fragmentation, and laser induced breakdown spectroscopy (LIBS). In addition to these developments, fundamental diagnostic studies flames and plasmas have been pursued, improving the understanding of the interaction between the laser and the atomic/molecular systems investigated. One publication on LIBS modeling was recognized with the Spectrochimica Acta Atomic Spectroscopy Award in 2001.


Dr. Omenetto has delivered many keynote and plenary lectures, and has published over 200 scientific papers in peer-reviewed journals, 5 book chapters and 2 Monographs (with J.D. Winefordner). He has edited two books: "Analytical Laser Spectroscopy", Wiley, N.Y. (1979) and (together with J. Parks) the book "Resonance Ionization Spectroscopy 1990", Institute of Physics Conference Series No. 114, IOP Publishing Ltd., Bristol, U.K. (1991).


Since 1994, he is one of the editors of Spectrochimica Acta Part B, Atomic Spectroscopy. In September 2006, he has been elected Fellow of the Society of Applied Spectroscopy.

SOCIETY FOR APPLIED SPECTROSCOPY
WILLIAM F. MEGGERS AWARD

Recognizing the author(s) of an outstanding paper appearing in Applied Spectroscopy
Presented to Christian Pellerin, Robert Prud’homme, Yongri Liang, and Damien Mauran for "A New Method for the Time-Resolved Analysis of Structure and Orientation: Polarization Modulation Infrared Structural Absorbance Spectroscopy" pp. 941-947 Issue 9, Volume 62, 2008.
Presentation, Wednesday 8:00 AM, Kentucky Ballroom E
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Christian Pellerin
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Christian Pellerin is an assistant professor in the Department of chemistry at Université de Montréal. He received his B.Sc. in chemistry in 1997 from the Université du Québec à Trois-Rivières (UQTR), where he worked as an undergraduate student on the bleaching and photochemistry of paper. He then moved to Université Laval, in Québec City, to conduct research in spectroscopy and polymer chemistry under the supervision of Prof. Michel Pézolet. His Ph.D., obtained in 2002, focused on the application of polarization modulation infrared spectroscopy to study the deformation and molecular orientation of polymer blends and polyesters. Research stints allowed him to visit the labs of spectroscopists Richard A. Palmer at Duke University and Peter R. Griffiths at the University of Idaho, where he applied ultra-rapid-scanning FT-IR spectroscopy to polymer deformation. Pellerin received several awards and scholarships throughout his undergraduate and graduate studies, including the 2002 Tomas Hirschfeld award and the Governor General's gold medal. In 2003, he moved to the University of Delaware for a post-doctoral fellowship with Prof. John F. Rabolt and Dr. D. Bruce Chase. He participated in the instrumental development of the novel technique of planar array infrared (PA-IR) spectroscopy, and demonstrated its potential for various time-resolved studies of liquid crystals and polymers. Pellerin joined the Department of chemistry at Université de Montréal in 2005, where he currently conducts research at the interface between advanced spectroscopy and materials science. One of his main interests is the instrumental development and the application of new vibrational spectroscopy methods, including PA-IR spectroscopy and polarization modulation infrared structural absorbance spectroscopy (PM-IRSAS). Such techniques enable the dynamic study of the structure and orientation in perturbed materials with ms or sub-ms time resolution. As an example, his group uses such techniques to study of the impact of nanoscale heterogeneities on the properties of polymer blends. He also works on the preparation of highly oriented nanofibers by electrospinning and on the structural characterization of self-assembled polymer complexes using vibrational spectroscopy and various complementary techniques. Pellerin is a member of the Centre for Self-Assembled Chemical Structures, the Society for Applied Spectroscopy, The Coblenz Society, the American Chemical Society and the Canadian Society for Chemistry.
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Robert Prud’homme

Robert Prud’homme is a world leader on the solid state of polymers.  His interests range from the characterization of polymer blends by scattering methods (light, X-ray and neutron), to the measurement of the molecular orientation/relaxation of polymer melts by spectroscopic techniques, and to the crystallization of polymers and copolymers by microscopic techniques.  These contributions include several studies dealing with nanocrystals, nanocomposites and other nanostructures.  In recent years, following previous studies of the stereocomplexation of synthetic polymers, he became interested in polylactides, in their interactions with natural polymers, and in their biomedical applications.  His contributions have been recognized in numerous occasions.  He received in 1985 the Steacie Fellowship of NSERC given to an outstanding scientist of less than 40 years old.  In 1994, he received the Polysar Award of the Macromolecular Science and Engineering Division of the Chemical Institute of Canada, in 1997 the Urgel-Archambault Award of ACFAS and, in 2001, the Marie-Victorin Award, “the highest distinction awarded by the Government of Quebec in natural sciences and engineering”.  More recently, he has also been nominated “Compagnon de Lavoisier” by the Order of Chemists of Quebec and he became in 2008 member of the Royal Society of Canada.
Yongri Liang
Yongri Liang was born in P.R. China. He obtained his B.E. in Polymer Materials and Engineering in 1998 from Beijing University of Chemical Technology (Beijing, China). After graduation, he worked as a teaching assistant at Yanbian University (Yanji, China) for two years. He moved to South Korea in 2000 to start his postgraduate courses. He received his M.Sc. in 2002 and his Ph.D in 2006 in Textile Engineering from Inha University (Incheon, Korea). His thesis work on structure and orientation analysis of polymer materials with polarized FTIR-ATR spectroscopy and synchrotron X-ray scattering methods was accomplished under the supervision of Prof. Han Sup Lee. He then worked with Prof. R.E. Prud’homme and Prof. C. Pellerin as a postdoctoral research fellow at University of Montreal in Canada for more than two years. He mainly worked on the orientation and relaxation of polymers with polarization modulation infrared spectroscopy. In December 2008, he joined the State Key Laboratory of Polymer Physics and Chemistry as an associate professor in the Institute of Chemistry of the Chinese Academy of Sciences. His research interests include (1) Application of FTIR and Raman spectroscopy, X-ray scattering, Light scattering in polymer research; (2) Polymer blends based microfibrillar reinforced composites; (3) Characterization of structure and orientation in polymer materials; (4) Phase separation, structure and morphology in polymer blends and composites under shear; (5) Surface and interface of polymer films and thin films.
Damien Mauran

Damien Mauran is a Ph.D. student in chemistry at Université de Montréal. He obtained his bachelor degree in 2004 from the Institut universitaire professionnalisé of the Université de Pau et de pays de l’Adours, in  France. He also obtained a Master 1 in materials science from the same institution. He moved to Canada and joined the group Prof. Christian Pellerin in 2005. His M.Sc. project, completed in 2008, focused on the optimization of a polarization modulation infrared linear dichroism spectrometer. It is in this context that he contributed to the development of the polarization modulation infrared structural absorbance spectroscopy (PM-IRSAS) technique. He is now a Ph.D. candidate under the supervision of the Pr. Christian Pellerin. He applies PM-IRSAS and planar array infrared spectroscopy to the study of the deformation of miscible polymer blends. He also works on novel developments of the PM-IRSAS technique.
SOCIETY FOR APPLIED SPECTROSCOPY
GRADUATE STUDENT AWARDS
Barbara Stull Graduate Student Award

Recognizing a graduate student for outstanding research in spectroscopy and presented in honor of our longtime colleague Barbara L. Stull.
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Larissa S. Fenn
Vanderbilt University
Presentation, Wednesday 3:40 PM, Bluegrass II

Larissa S. Fenn is currently a doctoral candidate in analytical chemistry under the research direction of Prof. John A. McLean at Vanderbilt University. Larissa’s research focuses on the development of ion mobility-mass spectrometry (IM-MS) approaches for the analysis of complex biological samples. Ion mobility-mass spectrometry strategies rapidly separate analytes on the basis of structure and mass. Larissa’s specific interests in this area consist of the characterization of glycoproteins through the simultaneous analysis of peptides and glycans present in glycoproteomic digests and the structural differentiation of natural products for drug discovery efforts. Larissa has also explored ion mobility shift strategies to identify and quantify carbohydrates in complex biological samples. Her work has received poster awards at FACSS in 2007 and 2008 along with other presentations at major US and international conferences. In addition, Larissa has received awards including the Society for Applied Spectroscopy Piedmont Section Award for travel to FACSS in 2007 and 2008, a 2009 Vanderbilt University Dissertation Enhancement Grant to perform research at Forschungszentrum Jülich in Germany under Dr. J. Sabine Becker, a 2009 International Mass Spectrometry Foundation Travel Grant to the International Mass Spectrometry Conference in Bremen, Germany, 2007 Outstanding Teaching Assistant Award from the Vanderbilt Chapter of the Student Affiliates of the ACS, and poster awards at the Vanderbilt Institute of Chemical Biology Annual Retreat in 2007 and 2008.  Thus far, her work has also resulted in 7 peer-reviewed publications. Away from the lab, Larissa enjoys volunteering at the Adventure Science Center in Nashville to inspire school children to potential careers in STEM sciences. Larissa is a member of the Society for Applied Spectroscopy, American Chemical Society, and the American Society for Mass Spectrometry.


Larissa  received her Bachelor of Science in chemistry with ACS certification from Mercer University in Macon, Georgia in 2005. Her undergraduate research with Dr. Andrew Pounds focused on ab initio analysis of the transition states of radical hydroxyl reactions with elemental mercury, and she also received a 2004 ACS Division of Analytical Chemistry Undergraduate Award.


Recognizing a graduate student for outstanding research in spectroscopy
2009 award presented in honor of Theodore Rains.
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Arindam Ganguly
University of Missouri-Kansas City
Presentation, Wednesday, 4:00 PM, Bluegrass II

Arindam Ganguly was born on 19th September, 1979, in Delhi, India. He completed his secondary education in India except for two years in the US public school system. He finished high school at a Public School in Delhi in 1997. Subsequently he received admission in the University of Delhi and received Bachelors in Industrial Chemistry in 2000. His bachelor’s degree was immediately followed by admission into the Master’s of Science program and in 2002, he graduated with M.Sc. in Materials and Polymer Science. After graduation, he received a position from Johnson Matthey (Alfa Aesar Company) as a Quality Control Chemist in their Catalytic Converter Division at the manufacturing facilities located at the outskirts of Delhi. During the final year of his master’s education, he was in the process of applying for PhD programs in US universities and he received an offer from the University of Missouri-Kansas City. He joined the UMKC in the winter of 2003 and initially started his graduate research in the field of organic synthesis and computational chemistry. However, he later joined Dr. Durig’s Molecular Spectroscopy Group and since then he has been pursuing his graduate research under his supervision.


All his hard work came to fruition in the FACSS 2008 conference in Reno, Nevada, when he was awarded a student poster award for his research on the conformational stability and structural chemistry of four-member ring compounds. He was also awarded the Coblentz Society Graduate Student Award for 2009 and has presented his research studies at two ACS meetings (Philadelphia 2008 and Salt Lake City 2009), PITTCON 2009, FACSS 2008 and as well at two regional conferences. He would like to express his gratitude to Professor Durig, for all the guidance and motivation, his family and friends for their encouragement and to God for giving him the perseverance and blessings for making it all happen. 

SOCIETY FOR APPLIED SPECTROSCOPY
FELLOWS AWARD

Recognizes individual members for their outstanding service to the field of spectroscopy.
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Michael Blades

Professor M. W. Blades received PhD at the University of Alberta in 1980 under the supervision of Dr. Gary Horlick. He subsequently went to Indiana University to work as a postdoctoral research associate in the laboratory of Dr. Gary Hieftje (1980-81). He has been at the The University of British Columbia (UBC) since 1981.


His current research interests are in the areas of atmospheric pressure photoionization mass spectrometry, and, in collaboration with Professor Robin Turner, Dr Georg Schulze, and Dr Stanislav Konorov, also at UBC, the exploitation of ultraviolet resonance Raman spectroscopy (UVRRS), Raman micro-spectroscopy, and non-linear methods such as Coherent anti-Stokes Raman Spectrometry for biophysical and bio-analytical measurements.  Blades is the currently co-director of the Laser/Raman Hub of the Laboratory for Molecular Biophysics at UBC and is a member of the UBC Laboratory for Advanced Spectroscopy and Imaging Research (LASIR).  He and his colleagues have published over 115 scientific papers in refereed journals.


Mike has served as the General Chair (Vancouver 1999) and Governing Board Chair (Portland 2004) for FACSS and he has served on the editorial advisory boards of Spectrochimica Acta-B , Applied Spectroscopy, and the Journal of Analytical Atomic Spectrometry.  He is currently the Canadian Editor for Applied Spectroscopy.
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John Chalmers

John has been a member of SAS for over 20 years, during which time he has served as the International Delegate to the Governing Board  and, in 2008, served as President to the Society. John is also currently involved in setting up a U.K. regional section of SAS. John received the Williams Wright Award from the Coblentz Society in 1994, and in the same year became a Fellow of the Royal Society of Chemistry. John served for 9 years as Chairman of the U.K. Infrared and Raman Discussion Group (IRDG), and has also served a term as Chair of the Royal Society of Chemistry, Analytical Division, Molecular Spectroscopy Group. John is the Article Editor for Spectroscopy Europe, and also a European Regional Editor for Spectroscopy magazine. 


John was employed as a vibrational spectroscopist for 34 years within the chemical industry. John has co-authored one book and edited or co-edited another 7 books, and, in addition, co-edited with Professor Peter Griffiths the highly acclaimed reference work, the 5-volume Handbook of Vibrational Spectroscopy, which was published in 2002. John has also authored or co-authored over 15 book chapters, and has published over 50 peer-reviewed papers in scientific journals. 
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James de Haseth

Jim started as an Assistant Professor of Chemistry at The University of Alabama (Tuscaloosa) in 1979, but accepted a position at the    University of Georgia in 1983. He became a Professor of Chemistry in1992. In addition, Jim has worked at the U.S. Environmental Protection Agency for summer research (1980) and spent fifteen months on sabbatical leave (2003-2004) at the U.S. Department of Agriculture in the Agricultural Research Service. Jim retired from  the University of Georgia in 2009 and is now an Emeritus Professor. He has consulted for instrument manufacturers, producers of  accessories for spectrometers, chemical industry, and government agencies.


Research has focused on a wide variety of topics, particularly with Fourier transform infrared spectrometry, chemometrics, spectral searching and identification, and separations (chromatography). Specific studies have been the design and implementation of chromatographic/infrared spectrometry interfaces; a high efficiency GC/FT-IR interface, a particle beam HPLC/FT-IR interface, and a capillary electrophoresis/FT-IR interface. A highly sensitive infrared fiber interface with mid-infrared spectrometry was developed for the measurement of the kinetics of polymer reactions and curing. A new sample preparation device was developed for the measurement of solutes in extremely small volumes by attenuated total reflection (ATR). Other mid-infrared studies have included vibrational circular dichroism (VCD), determination of the efficacy of enzyme treatments on textiles, and folding mechanisms of globular proteins. New algorithms for search systems, spectral processing, and chemometrics have also been developed.


Jim is the author of more than 150 articles, chapters, books and patents, as well as having presented hundreds of papers at scientific meetings. He is co-author of the book "Fourier Transform Infrared Spectrometry,", 2nd Edition, Peter R. Griffiths and James  A. de Haseth, Wiley Interscience, 2007. For more than twenty years he has also been a lecturer at the Infrared Courses at Bowdoin <http://www.ircourses.org> where he lectures on the interpretation of infrared and Raman spectra, as well as gives lectures on several infrared methods. Jim has been giving short courses and workshops on infrared spectrometry for almost 30 years.


Jim has been a member of the American Chemical Society since 1974, a member of the Society for Applied Spectroscopy since 1977, a member of the Coblentz Society since 1977, and a member of the Council on Near Infrard Spectroscopy since 2007. He has been the Membership Education Coordinator, and President (2007) of the Society for Applied Spectroscopy and was Membership Chairman for the Coblentz Society (1980-1995). Jim has been active in a number of conferences; he has served as the Society for Applied Spectroscopy representative to the Federation of Analytical Chemistry and Spectroscopy Societies Governing Board (2006-2009), was the General Chairman of the 11th International Conference on Fourier Transform Spectroscopy (1997), and is the General Chairman of the 6th International Conference on Advanced Vibrational Spectroscopy, to be held in Sonoma, California, June, 2011.
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Hiro-o Hamaguchi
Hiro-o Hamaguchi is a Professor at Department of Chemistry, School of Science, the University of Tokyo. He received his B. Sc. Degree from the University of Tokyo in 1970 and his D. Sc. Degree in physical chemistry from the same university in 1975. He was supervised by Professor Takehiko Shimanouchi on studies of resonance Raman effect of transition metal complexes. He then became a Research Associate (1975), a Lecturer (1981), and an Associate Professor (1983) at the University of Tokyo. Between 1977 and 1979, he was a Ramsay Fellow working with Professor David Buckingham at Cambridge University, UK. In 1990, he became a laboratory head at the Kanagawa Academy of Science and Technology, where he led a 
SOCIETY FOR APPLIED SPECTROSCOPY
FELLOWS AWARD

Recognizes individual members for their outstanding service to the field of spectroscopy.

five-year project “Ultimate Molecular Spectroscopy”. He came back to the University of Tokyo in 1995 as a Professor at Department of Basic Science. In 1997, he moved to Department of Chemistry, School of Science and has been holding the same position till the present time. He was guided to the research field of vibrational spectroscopy by romantic phrases, “Spectra are letters from the molecule” and “Vibrational spectra are molecular fingerprints”. His recent research efforts are directed toward the elucidation of complicated molecular systems including solutions and liquids, ionic liquids, and also living cells and human organs, using time- and space-resolved vibrational spectroscopy. He received Meggers Award (2005), the Spectroscopical Society of Japan Award (2006) and the Chemical Society of Japan Award (2009).
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Neil Everall

Neil Everall gained his BSc in Chemistry in 1981from the University of York, UK, and his PhD (researching picosecond Raman spectroscopy) in 1986 from the University of Durham, UK. After a Post Doctoral position at the Rutherford Appleton Laboratory (Oxford, UK), developing high power UV lasers, he joined ICI in 1988 to establish a Raman Spectroscopy facility at its Corporate Research Centre. For more than 13 years he led the infrared and Raman spectroscopy activity at ICI’s Corporate Measurement Science Group (MSG) at Wilton in the North East of England. He was appointed an ICI Company Research Associate in 2003, making him the Company’s senior measurement scientist. In 2007 ICI divested its Measurement Science Group in its entirety to Intertek PLC, and Everall is currently employed in the group which was formed, Intertek-MSG. 


Everall’s research interests centre on the development and application of infrared and Raman  spectroscopy for characterising materials, products and industrial processes. This has included studies of polymer structure (primarily polymerisation mechanisms, microstructure, crystallinity and molecular orientation), modelling the spatial response and depth resolution of the confocal Raman microscope, process analysis with Raman spectroscopy, and materials characterisation using infrared and Raman mapping/imaging. More recently, in collaboration with workers at the Rutherford Appleton Laboratory and Kaiser Optical Systems, he has been studying Raman photon migration in opaque media, work which has helped to stimulate a burgeoning field of research, and he has also been researching the issues which determine the resolution of ATR-FTIR imaging. 


Everall has published 80 articles in peer-reviewed journals, numerous book chapters and 1 Patent, and is currently a European Associate Editor for Applied Spectroscopy. He was an Associate Editor of the 2001 Wiley “Handbook of Vibrational Spectroscopy” and co-edited, with John Chalmers and Peter Griffiths, the book “Vibrational Spectroscopy of Polymers: Principles and Practice”, which was published by Wiley in 2007. Everall is on the organising committee of the UK Infrared and Raman Discussion Group and is a Fellow of the Royal Society of Chemistry. 


In 2002 he was awarded, along with co-authors Hahn, Matousek, Parker and Towrie, the Meggers Award by the Society for Applied Spectroscopy, and in 2003 he received the Williams-Wright Award from the Coblentz Society. In 2006 he received the Meggers Award, along with co workers Matousek, Clark, Draper, Morris, Towrie, Finney, Goodship and Parker, in recognition of continuing work on Raman photon migration, and in 2007 he received the Mann Award for achievements in applied Raman spectroscopy.
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Robin L. Garrell
Robin L. Garrell received her B.S. degree in Biochemistry with Honors and Distinction from Cornell University in 1978, and Ph.D. in Macromolecular Science and Engineering from the University of Michigan in 1984.  She was an Assistant Professor on the faculty of the University of Pittsburgh until 1991, when she joined the faculty of the Department of Chemistry and Biochemistry at the University of California, Los Angeles.  At UCLA, she is the Principal Investigator of the NSF-IGERT Materials Creation Training Program and the Nanoscience Chemistry and Engineering Research (NanoCER) NSF-REU program, and is a member of the Biomedical Engineering faculty and California NanoSystems Institute (CNSI). She served as elected Chair of the Faculty of the UCLA College and Associate Director of Education of the NASA-supported Institute for Cell-Mimetic Space Exploration at UCLA from 2003 through 2007, and is currently Vice Chair/Chair Elect of the UCLA Academic Senate. Garrell is the recipient of the Hanson-Dow Award for Teaching Excellence in Chemistry, the UCLA Distinguished Teaching Award, and the 2009 Gold Shield Faculty Prize. Garrell served on the Coblentz Society Board of Governors from 1994-98 and as President of the Society for Applied Spectroscopy in 1999, and has been a member of the Applied Spectroscopy Editorial Board since 1998. Her research awards have included the National Science Foundation Presidential Young Investigator Award, Herbert Newby McCoy Award for Outstanding Research at UCLA, Iota Sigma Pi Agnes Fay Morgan Award, Gold Medal Award in the 2007 Masscal Pioneering Micro and Thermal Analysis Technology Competition, and the 2007 Benedetti-Pichler Award from the American Microchemical Society. She is a Fellow of the American Association for the Advancement of Science. Her research interests span vibrational spectroscopy and surface chemistry, with an emphasis on fundamentals and applications of adhesion and wetting.  She is currently developing droplet microfluidics for proteomics/MS and nanoliter-scale synthesis.
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David M. Hercules


David M. Hercules was graduated from Juniata College with a B.S. in Chemistry and received a Ph.D. from MIT.  His thesis research was performed under the direction of Prof. L. B. (Buck) Rogers; he received his basic education in spectroscopy from Prof. R. C. Lord.  He has served on the faculties of Lehigh University, Juniata College, MIT, University of Georgia, University of Pittsburgh and Vanderbilt University.  He was chairman of two major chemistry departments (ca. 9 years each) - Pittsburgh and Vanderbilt.  He retired (officially) from Vanderbilt in 2007 as Centennial Professor Emeritus.


His research over the years has been a random-walk through analytical spectroscopy.  He began scientific life studying photoluminescence and contributed significantly to the broad adaptation of fluorescence methods.  This expanded into studies involving electroluminescence, chemiluminescence and organic photochemistry.  He was the first person to report the phenomenon of electrochemically generated chemiluminescence.  He became interested in x-ray photoelectron spectroscopy (XPS) and, with the 
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FELLOWS AWARD

Recognizes individual members for their outstanding service to the field of spectroscopy.
help of Prof. Kai Siegbahn, established one of the first XPS laboratories in the USA.  He focused on the effectiveness of XPS for quantitative analysis and its application to studying heterogeneous catalysts.  This led to a broader interest in surface analysis with focus on solution of real-world surface problems by using a combination of spectroscopic techniques.  All of this led him to the application of secondary-ion mass spectrometry (SIMS) to the study of polymers; in collaboration with Prof. A. Benninghoven his lab did the first comprehensive correlations between polymer structure and their mass spectra.  His current research involves the use of matrix-assisted laser desorption/ionization (MALDI) mass spectrometry for studying synthetic polymers, particularly those that are complex and/or intractable.  He has published over 500 scientific papers in peer-reviewed journals.


Prof. Hercules has received a dozen national and international awards for his research, the first of which was the Lester Strock Medal from SAS.  He has served on the advisory boards for a number of scientific journals, including Applied Spectroscopy.  He has been mentor to more than 150 graduate students and postdoctoral research fellows.  He has served on the Governing Board for the Council of Chemical Research, the Joint Board-Council Committee of Science for ACS, and as a member of the Chemistry Advisory Committee for the National Science Foundation.  He was Chairman of Gordon Conferences on Analytical Chemistry and Photoelectron Spectroscopy.  He was a member of the Executive Committee of the International Association of Environmental Analytical Chemists.  While in Pittsburgh he was a member of the Pittsburgh Conference Committee.  He currently serves as the Vanderbilt representative to the State of Tennessee EPSCoR Committee. 
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Fred E. Lytle


Fred E. Lytle received his B.S. degree in chemistry from Juniata College in 1964 and  earned his Ph.D. degree in analytical chemistry at The Massachusetts Institute of Technology in 1968. He joined the faculty at Purdue University that same year, being promoted to Associate Professor in 1974, Professor in 1979, and Professor Emeritus in 2008.  While at Purdue he was the acting Director of Instrumentation, the Director of General Chemistry, the head of the Analytical Division, the Director of the Center for Advanced Instrumentation, and the Associate Department Head in charge of Centers and Facilities.  In May 2008 he joined the technical staff of Indigo BioSystems where he is a corporate Fellow.


His research interests include the theory and application of absorption, fluorescence and  phosphorescence spectroscopy; time-resolved fluorescence and Raman spectroscopy; and two​photon spectroscopy. He was a pioneer in the application of lasers to analytical chemistry and a co-developer of the synchronously-pumped dye laser. He is currently developing numeric and  computational algorithms for data processing in pharmaceutical applications.


During his tenure at Purdue he was awarded the Merck Company Faculty Development Award; voted the Outstanding Teacher in the School of Science; received the Amoco Undergraduate Teaching Award (the outstanding teacher in the University); received the Outstanding Innovation In Helping Students Learn Award for his work with scientific Braille;  and, was named the Carnegie Foundation for the Advancement of Teaching, 1996 Indiana Professor of the Year. At the national level he has received the American Chemical Society Division of Analytical Chemistry Award in Chemical Instrumentation, and the American Chemical Society Award in Analytical Chemistry.

He has been a member of the National Bureau of Standards Panel for Analytical Chemistry and the National Science Foundation Chemistry Advisory Board. He has been an associate editor of Applied Spectroscopy, a member of the editorial board of Analytica Chimica  Acta, and the spectroscopy editor of Analytical Chemistry. He currently is a member of the American Chemical Society and the Society for Applied Spectroscopy.
Jürgen Popp


Jürgen Popp, born in 1966, received his Ph.D. in chemistry from the University of Würzburg, Germany, in 1995. In 1996 he spent a year as a visiting scientist in the Department of Applied Physics of Yale University, New Haven, USA. He subsequently joined the group of Prof. Dr. W. Kiefer in the Institute of Physical Chemistry, University of Würzburg where he finished his habilitation in 2000. Since May 2002 he is a full professor at the Friedrich--Schiller university of Jena, Germany where he holds a chair of physical chemistry. In June 2006 he also became the Scientific Director at the Institute of Photonic Technology. His work has been awarded by the faculty prize of chemistry (1995), by the "Bayerischer Habilitationsförderpreis" (1997), by the "Förderpreis der Würzburger Korporationen" (2001) and the Kirchhoff--Bunsen award (2002). 


The research interests of J. Popp are mainly centered around the development and application of frequency-, time- and spatially resolved innovative laser spectroscopical methods and techniques ranging from the UV into the NIR region for the derivation of structure activity or dynamic relationships. This type of investigative approach is essential in resolving important questions in fields of biology, medicine, pharmacy, astronomy as well as in the environmental and material sciences. In particular his expertise is in the field of Raman spectroscopy and in the development of innovative Raman techniques should be emphasized. The results obtained by J. Popp were published in more than 200 scientific articles in premier peer-reviewed journals. He is inventor of 5 patents in the field of spectroscopical instrumentation. J. Popp is editor in chief of Journal of Biophotonics and editorial board member of Journal of Raman spectroscopy and ChemPhysChem.
Mary Wirth

Mary J. Wirth is the W. Brooks Fortune Professor of Chemistry at Purdue University. She is the Founder of bioVidria, Inc., which manufactures microarray slides and ELISA plates enhanced by nanotechnology. Dr. Wirth’s research is in bioanalytical chemistry, using spectroscopy, separations, and nanotechnology. Her awards include the Spectrochemical Analysis Award from the American Chemical Society, the Gold Medal Award from the New York Society for Applied Spectroscopy, and the Anachem Award from the Detroit Section of the American Chemical Society. Dr. Wirth was a professor of chemistry at the University of Arizona from 2004-2009, and at the University Delaware from 1986-2004, where she was C. Eugene Bennett Professor from 2002-2004. She received her B.S. in chemistry from Northern Illinois University in 1974, and her Ph.D. from Purdue in 1978. She received a Distinguished Alumni Award from the Purdue chemistry department in 2007.
COBLENTZ SOCIETY CLARA CRAVER AWARD

The Craver Award is presented annually to an outstanding young molecular spectroscopist whose efforts are in the area of applied analytical vibrational spectroscopy.
Recognizing a young individual under the age of 45, who has made significant contributions in applied analytical vibrational spectroscopy. 


Takeshi Hasegawa
Tokyo Institute of Technology
Presentation, Thursday, 8:30 AM, Kentucky Ballroom E

Takeshi Hasegawa, an associate professor of chemistry at Tokyo Institute of Technology (Japan), received his Ph. D. in chemistry from Kyoto University in 1995 with a thesis entitled “Infrared External Reflection Study of Quantitative Molecular Orientation Analysis in Langmuir-Blodgett Films”. He started his professional career as an assistant professor of analytical chemistry at Kobe Pharmaceutical University (1993-2002) and further enjoyed research at Nihon University (2003-2005). At an early stage, he theoretically revealed that the very famous principal component analysis (PCA) had an unknown characteristic that spectra of minute chemical components could be retrieved from a collection of spectra. With the technique, he first revealed interface-specific structure of water at the interface between silicon and bulk water, and the interface water was found to have unique molecular orientation and very thin thickness less than 1 nm. For the achievement, three Japanese awards were given to him. After that, he created a new concept of spectroscopic measurements using virtual light for analysis of thin films, in which the virtual light is determined to have electric-field oscillation parallel to the traveling direction of the light, with the use of a theoretical framework of regression equation. This new technique is named ‘multiple-angle incidence resolution spectrometry (MAIRS) ,’ and many application studies have shown that infrared MAIRS is powerful for analyzing molecular orientation in thin films including polymer films. For the achievement, Masao Horiba Awards (2005) and The Yamazaki Teiichi Prize (2007) were awarded. In 2006, he moved to the present affiliation, and developed the p-polarization MAIRS (p-MAIRS) technique. The improved technique enables us to measure MAIRS spectra in the UV-visible region, with which he first revealed plasmon-polariton absorptions in both surface-parallel and -perpendicular directions in a thin silver film deposited on glass.
COBLENTZ STUDENT AWARDS
For many years, the Coblentz Society has encouraged young scientists to pursue studies in spectroscopy by seeking nominations of outstanding students for the Coblentz Student Awards. The awardees receive a copy of the Society’s Deskbook, a certificate, and a year’s membership in the Society. Their names, the names of their faculty advisors, their institution, and their anticipated graduation date appear in the Society’s Newsletter in the August issue of Applied Spectroscopy.

In 2009 the following nine students were selected to receive these awards:
Awardees
Advisor 

Allen Ricks, University of Georgia, Ph.D. expected 2010
Michael Duncan
Arindam Ganguly, University of Missouri – Kansas City, Ph.D. expected 2009
Jim Durig
Bhavya Sharma, University of Pittsburgh, Ph.D. expected 2009
Sandy Asher

Christina Young, Georgia Tech, Ph.D. expected 2009
Boris Mizaikoff

Christopher Addison, University of British Columbia, Ph.D. expected 2009 or 2010
Michael Blades

Kyle Mantz, University of Minnisota, Ph.D. expected 2011
Christy Haynes

Rosina Lombardi, Syracuse University, Ph.D. expected 2009
Laurence Nafie

Sean Roberts, MIT, Ph.D. expected 2009
Andrei Tokmakoff

Sudhir Dahal, Towson University, BS expected 2009
Boon Loo

Sean Roberts was selected as the outstanding candidate for 2009 and Sean will receive travel support to attend this year’s FACSS conference to present a paper on his work and receive his award.  His paper is scheduled in the Tuesday poster session (poster board 31).
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SOCIETY AND COMMITTEE MEETINGS AND EVENTS
FACSS

Sunday, October 18

8:30 AM
Long Range Planning Meeting, Jockey Club

6:00 PM
Program Committee, Jockey Club
Wednesday, October 21

9:00 AM
2010 Planning/Budget Committee, Skybox

11:00 AM
2011 Planning/Budget Committee, Skybox

1:00 PM
Budget and Finance Committee, Skybox
Thursday, October 22

1:00 PM
Executive Committee, Skybox

6:30 PM
Governing Board Meeting, Skybox
ASTM
Tuesday, October 20

4:30 – 5:30 PM
E13.10 Molecular Spectroscopic Optical Imaging, Jockey Club

6:00 PM
Raman Reception, Marriott Ballroom II, III, IV
Wednesday, October 21

12:15 – 1:30 PM
E13.08 Raman Spectroscopy, Jockey Club

COBLENTZ
Monday, October 19

11:30 AM – 2:00 PM
Board Meeting, Jockey Club
SOCIETY FOR APPLIED SPECTROSCOPY

Saturday, October 17

4:00 – 9:00 PM
SAS Executive Committee Meeting, Thoroughbred
Monday, October 19

7:30 – 10 :00 AM
Editorial Board Meeting, Skybox

12:00 – 1:30 PM
Publications Committee, Skybox
Tuesday, October 20

8:00 – 10:00 AM
Membership Committee, Skybox

4:00 – 7:00 PM
SAS Governing Board Meeting, Skybox

7:00 –11:00 PM
SAS Wine and Cheese Reception, Kentucky Ballroom E (members only)
6:00 PM

WEDNESDAY EVENING EVENT
Kentucky Ballroom

The Wednesday evening event is open to all conference attendees and will include a variety of foods as well as beverages.  The official bugler of the Kentucky Derby will lead a Night at the Races complete with prizes and funny money for those high stakes bets.  Attendees can take home a piece of Louisville by participating in Maker’s Mark bourbon tasting.  After the races have all been run, be sure to kick back and relax with music and dancing.  There is no additional charge for the Wednesday Evening Event.
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A2 Technologies
Booth 14
14 Commerce Drive
Danbury, CT 06810 

www.a2technologies.com
A2’s principal owners pioneered out-of-laboratory FTIR measurements and today we continue to focus on bringing FTIR to more and more diverse applications and end users. Our systems are designed to enable experienced FTIR users to develop dedicated methods, and then for those methods to be deployed with our analyzers in out-of-lab environments
ABB Analytical
Booth 12
585 boul. Charest E., Ste 300
Quebec, PQ,  G1K 9H4 CANADA
www.abb.com/analytical
Founded in 1973, ABB Analytical designs, manufactures and markets high-performance, affordable FT-IR / FT-NIR spectrometers as well as turnkey analytical solutions for Petroleum, Chemical, Pharmaceutical, Semiconductor, Academic, Metallurgy, OEM industries and spectroradiometers for Remote Sensing/Aerospace market. ABB capabilities encompass one of the largest portfolios in the world for laboratory, at-line and process FT-IR/FT-NIR analyzers. They perform real-time analysis of the chemical composition and/or physical properties of a process sample stream. ABB’s advanced solutions combine analyzers, advanced process control, data management, process and application knowledge to improve the operational performance, productivity, capacity and safety of industrial processes for customers while lowering environmental impact.
ACS, Analytical Division
Booth 1
2019 Galisteo St., Bldg I-1
Santa Fe, NM 87505 

www.analyticalscience.org
With 10,000 members, the Division of Analytical Chemistry is the third largest division of ACS. It organizes programming at the spring and fall ACS meetings and also partners with Pittcon to program at their meetings. The Division website provides a variety of information and member services, including the Analytical Sciences Digital Library. The Division has a wide range of outreach programs including student travel grants and regional meeting support. Its award program includes undergraduate, graduate and professional awards. This member oriented and directed group works for you! Please join or volunteer to help.

Agilent Technologies, Inc.
Booth 37
2850 Centerville Rd.
Wilmington, DE 19808 

www.agilent.com/chem
Agilent manufactures and distributes a complete line of instrumentation serving the clinical, analytical, biotech, environmental, pharmaceutical, forensic science, food and flavor, academia, and all other laboratory markets that have needs for the best in quality, performance, and serviceability in the instruments they purchase.
Ahura Scientific, Inc.
Booth 57
46 Jonspin Road
Wilmington, MA 01887 

www.ahurascientific.com
Headquartered in Wilmington, Massachusetts, Ahura Scientific is a rapidly growing manufacturer of handheld optical systems for chemical identification. Since 2002, Ahura Scientific has designed, developed and successfully launched products unlike any in the marketplace, putting the power, reliability and accuracy of expensive, lab-based instruments in portable, rugged, easy-to-use systems designed for field use. With customers in the homeland security, public safety, pharmaceutical, industrial and medical markets, Ahura Scientific's products—FirstDefender and TruScan—are widely-deployed across the globe. \r\n\r\nTruScan is a handheld instrument for rapid material verification designed to facilitate the inspection of incoming raw materials. TruScan, now utilized by 8 of the Top 10 global pharmaceutical manufacturers, allows users to realize significant time and cost savings in material sampling. Non-technical staff can easily operate the instrument to non-destructively test materials, even through plastic or glass containers. TruScan supports 21 CFR part 11 compliance.
American Pharmaceutical Review
Booth 48

Russell Publishing LLC
9225 Priority Way West Dr.
Ste 120
Indianapolis, IN 46240 

www.americanpharmaceuticalreview.com
Pharmaceutical Review is a peer reviewed journal that reaches 30,394 subscribers within the North American pharmaceutical, biopharmaceutical and contract pharmaceutical market. Established in1998, American Pharmaceutical Review is published 7x annually and features unbiased technical articles written by expert end-users and thought leaders within the dynamic pharmaceutical market.
B&W Tek, Inc.
Booth 54
19 Shea Way, ste 301
Newark, DE 19713 

www.bwtek.com
B&W Tek is an advanced instrumentation company producing optical spectroscopy and laser instruments for biomedical, physical, chemical, and research communities. With a strong vertical integration capability, B&W Tek also provides custom product development, design, and manufacturing. A versatile product portfolio includes various high power diode, diode-pumped solid-state and fiber lasers and compact optical array spectrometers that operate from the deep UV to the longwave NIR. A wide range of complete systems include broadband spectrophotometers for transmission, absorption and reflection measurements, fluorescence spectrofluorometers and online process analyzers for Raman, reflection, transmittance or fluorescence measurements. Our portable Raman spectrometer systems, high resolution bench-top Raman systems with integrated computer, confocal Raman microscope and precision accessories like video microscope probe holder are the best Raman products in market. B&W Tek’s OED and OEM services provide innovative solutions for your most demanding optical requirements. ISO-9001 and ISO-13485 certified. Vsit us at: www.bwtek.com
BioTools Inc
Booth 13
BioTools, known worldwide for its expertise in characterization of molecular chirality and the structure of proteins, was the first company to introduce dedicated spectrometers for the measurement of VCD & ROA– the ChiralIRTM and the ChiralRAMANTM.  VCD has recently evolved to become one of the most sought-after tools for the unambiguous determination of absolute configuration, as well as determination of enantiopurity and solution conformations.  Our BioIR series of solutions for measurements and analysis of FT-IR spectra of proteins, viruses, sugars and nucleotides, lead by the best selling PROTA instrument, is the number one choice for scientists doing biopharmaceutical formulation.  BioTools also offers spectroscopic accessories including extensive protein databases measured in solid and solution states using various techniques; unique sampling cells, holders, and accessories for temperature controlled studies.  In addition to products, BioTools provides services and consulting for the characterization of chiral 

EXHIBITOR DESCRIPTIONS

molecules and proteins with the aim of solving the full range of customer’s particular needs.

Bruker Optics, Inc.
Booth 42
19 Fortune Drive
Manning Park
Billerica, MA 01821 

www.brukeroptics.com
Bruker offers a comprehensive range of analytical instruments based on Nuclear Magnetic (NMR, EPR), Vibrational Spectroscopy (FT-IR, Raman, and Modular Imaging Spectrographs), analytical X-Ray (XRD, XRF) and Mass spectrometry. For more information please visit www.bruker.com. 

Cobalt Light Systems
Booth 32

Fermi Avenue
Didcot, Oxon OX11 0QR United Kingdom
www.cobaltlight.com

Cobalt Light Systems Ltd. develops instruments for pharmaceutical, R&D, security and medical diagnostics applications.  Our instruments are based on Spatially Offset Raman Spectroscopy (SORS) and Transmission Raman Spectroscopy (TRS).  Cobalt’s products include the TRS100, a rapid analysis machine for pharmaceutical content testing and screening, the LiteThru™ spectroscopic engine (SORS and TRS optimised) and automated SORS instruments.

Coblentz Society
Booth 35
Dept of Chemistry and Biochem
Miami University
Oxford, OH 45056 

www.coblentz.org
Professional organization that fosters the understanding and application of vibrational spectroscopic sciences: infrared, near infrared, Raman and chemometric methods used in these spectroscopies. Through the voluntary efforts of its members, the society sponsors scientific conferences, creates symposia for research presentations, provides social activities to stimulate informal discussion, and recognizes excellence in vibrational spectroscopy through three sponsored awards (the Coblentz, Williams-Wright, and Lippincott Awards). The society also administers the ABB Bomem-Michelson Award. The Coblentz website can be found at http://www.coblentz.org.
Eigenvector Research, Inc.
Booth 29
3905 West Eaglerock Dr
Wenatchee, WA 98801 

http://www.eigenvector.com
Eigenvector Research, Inc. (EVRI) is a Chemometrics Research and Applications Company located in Wenatchee, Washington, USA. EVRI's mission is to provide advanced chemometrics support for a wide variety of industries and academia, including pharmaceutical, semiconductor, chemical process, consumer product manufacturers and analytical instrument developers. Our chemometric software products include our flagship MATLAB-based PLS_Toolbox and stand-alone Solo. We also offer add-ons for Multivariate Image Analysis, MIA_Toolbox and Solo+MIA, and applications for putting chemometric models on-line, such as Solo_Predictor. EVRI's services include chemometrics consulting and training. Our staff of six consultants has over 100 years of combined chemometric experience. Our chemometric short courses cover a wide range of topics and have been attended by over a thousand participants from industry and academia. Our goal is to be your complete source for state-of-the-art chemometric tools and know-how.

EMF (Evaporated Metal Films)
Booth 8
FREE ENGINEERING CONSULTATION - Since 1936, EMF has provided a wide range of custom optical, conductive and decorative coatings along with personalized Custom Care Service. Core capabilities include: Front Surface Mirrors, Beamsplitters, Neutral Density filters, Anti-Reflective coatings, Decorative(meets ANSI), and Large Optics. EMF can accommodate substrates up to 96”. World leader in rhodium intra-oral photography mirrors(RioFoto) with FDA registration. Due to increasing demand from researchers for analytical, ASTM and IPC (corrosion and flux testing), environmental, food safety, and biological test applications, EMF (Evaporated Metal Films) Corporation has expanded its manufacturing of custom metal coated slides/mirrors/coupons. CUSTOM SLIDES are limited only by your imagination and the laws of physics. Standard float glass coated gold, aluminum, copper, silver slides (1” X 3” X 0.040”) also available. See www.emf-corp.com for general overview See http://www.emf-corp.com/xpress-slides.html for standard metal slides/coupons/mirrors Call 1-800-456-7070 for custom metal slides/coupons/mirrors Mention FACSS 2009 and receive a discount off your first custom slide order. Greater discounts available for volume or blanket orders.
Enwave Optronics, Inc.
Booth 50
18271 McDurmott St, Ste A-1
Irvine, CA 92614 

www.enwaveopt.com
Enwave provides full line of routine Raman instrumentation solutions with outstanding performances and best values.  Our high performance frequency stabilized lasers provide better spectral density for laboratory used. The field portable EZRaman systems are ideal for substances authentication, security, incoming material inspection, and research/education laboratories. High performance ProRaman analyzers for industrial process monitoring and laboratories applications provide high detection speed, sensitivity, and stability. Our Raman microscopes ranging from low cost to high-end confocal design are suitable for all levels of microscopic Raman analysis. 

FACSS
Booth TBD

2019 Galisteo St, Bldg I-1

Santa Fe, NM 87505

www.facss.org

The 2010 FACSS Conference will be October 17 – 21 in Raleigh, NC.  The FACSS Conference continues its proud tradition of bringing together leading analytical scientists across disciplines for scientific exchange.  FACSS is characterized by:  an outstanding technical scientific program including 600 poster and oral presentations; an instrument exhibit; professional workshops, an employment bureau, and numerous networking opportunities to interact with other professionals.  These include the Welcome Mixer, Exhibit Opening, and All-Inclusive Conference Event.

FiberTech Optica
Booth 6
330 Gage Ave., Unit 1
Kitchener, ON N2M 5C6 Canada
www.fibertech-optica.com
Designer and manufacturer of specialty fiber patchcords, pigtails, spot-to-line converters, bundles, reflectance probes, linear and spaced v-groove arrays, vacuum feedthrough and high power laser cables.  Spectral bands coverage from deep UV to MIR.  Distributor of specialty multimode all-silica, HCS, PCS, Hard Clad all-silica  fibers.  Core diameters from 10um to 2000um
EXHIBITOR DESCRIPTIONS

HORIBA Jobin Yvon
Booth 41
Attn: Raman Spectroscopy
3880 Park Avenue
Edison, NJ 08820 

www.molecularandmicroanalysis.com
Elemental or molecular spectroscopy, macro or micro, HORIBA Scientific has the right solution. We are the world leader in Raman and Fluorescence spectroscopy and imaging; offer the broadest line of spectroscopic components including sources, spectrometers, and detectors; plus EDXRF microscopes, Surface Plasmon Resonance (SPR) imaging, GDS and ICP OES. New  are  an  innovative  transmission  Raman  system  that analyzes entire samples  (such as tablets) instead of just the surface - yielding much more representative   results;   DynaMyc,  a  microspectrofluorometer  featuring lifetime  capabilities;  SPR  imaging  instruments  that  measure up to 400 interactions   simultaneously;   and  ultralow  cost  miniature  OEM  Raman components and systems. These join the most complete family of Raman and fluorescence solutions, including XploRA - our powerful and low cost Raman microscope; SWIFT and DuoScan incredibly fast Raman hyperspectral chemical imaging solutions; steady-state and lifetime spectrofluorometers with TCSPC or phase, and XGT 7000 EDXRF microscope with exclusive SLICE EDXRF library and database.

ICP Information Newsletter, Inc.
Booth 25
PO Box 66
Hadley, MA 01035-0666 

www.//icpinformation.org
Information Newsletter, Inc. is a nonprofit corporation established in 1997 to foster science education, research, and study in spectroanalytical chemistry. The corporation comprises three divisions: the ICP Information Newsletter, a monthly publication with international distribution that gathers all conference and published information related to plasma spectrochemistry; the Winter Conference on Plasma Spectrochemistry, a biennial meeting with international participation featuring state-of-the-art research developments in plasma spectrochemistry, and the University Research Institute for Analytical Chemistry, the research and development branch that provides specialty plasma spectrochemical analyses, method development, training, consulting, and applied research with ICP atomic emission spectrometry and ICP mass spectrometry. The 2010 Winter Conference on Plasma Spectrochemistry is scheduled for January 4-9, 2010 in Fort Myers, Florida. Visit http://icpinformation.org for program and registration details. The ICP Information Newsletter now in its 35th year of publication is currently distributed to subscribers in computer-readable format on CD-ROM.

Innovative Photonic Solutions
Booth 49
4260 U.S. Route 1, Suite 3
Monmouth Junction, NJ 08852 

www.innovativephotonics.com
IPS is the leading manufacturer of Raman spectroscopy light sources for OEM and laboratory use. Our proprietary spectrum stabilized laser technology enables us to lock the laser to a specific wavelength and tailor the spectral linewidth without complex feedback mechanisms. The technology is applicable to both single and multi-mode lasers and enables the manufacture of both multi-watt multi-mode, and narrow linewidth (<100 KHz) single frequency lasers. IPS’s lasers are frequently used for Raman spectroscopy, fiber laser seeding & pumping, THz Generation, remote sensing, interferometry and homeland security applications. Our products span the ~600 nm – 2400 nm wavelength range and are available in 14-Pin BF packages or in turn-key systems. Standard wavelengths include 730 nm, 740 nm, 785 nm, 808 nm, 830 nm, 976 nm, 1064 nm and 1550 nm. Other wavelengths are available upon request.

InPhotonics, Inc.
Booth 27
A Division of EIC Laboratories, Inc.
111 Downey St.
Norwood, MA 02062 

www.inphotonics.com
InPhotonics specializes in Raman spectroscopy, manufacturing fiber optic probes, spectrometers, and sampling accessories for laboratory, field, forensic, and industrial applications. InPhotonics is the world’s leading supplier of Raman fiber optic probes, offering a range of standard and customized probes for extreme chemical and physical environments. The InPhototeTM Raman spectrometer provides laboratory quality data in a portable spectrometer for applications ranging from forensic investigations to quality control in manufacturing environments. The VERAX and RS2000 high-resolution spectrometers are excellent cornerstones for laboratory research and routine analysis.
Iridian Spectral Technologies
Booth 56
1200 Montreal Road, M-50
Ottawa, ON,  K1A 0R6 CANADA
www.iridian.ca
Iridian Spectral Technologies, the leader in optical filter solutions, designs and manufactures thin film optical filters and coatings for UV, visible, and near-IR applications. Our dielectric thin-film filters provide long term durability and reliability while offering industry leading optical performance. Our custom filter solutions address specific functional needs in benchtop, probe, or handheld applications. Get more signal with less background with our long pass, short pass, notch, or laser line filters for your Stokes and/or anti-Stokes Raman spectroscopy. We provide pass band transmittances of > 90%, exceptional edge steepness, and blocking of > OD6. Our new “Nano-cutoff” LPF capabilities allow detection of Stokes signal as close as 20-25 cm-1 from the laser line.\r\n\r\nCapture better images with our custom multi-band filters for fluorescence spectroscopy and microscopy. Our filters have high transmission with sharp cutoffs and excellent isolation providing brighter imaging and improved image contrast.
Kaiser Optical Systems, Inc.
Booth 28
371 Parkland Plaza
Ann Arbor, MI 48103 

www.kosi.com
Kaiser Optical Systems, a Rockwell Collins Company, is recognized as a world leader in the design and production of Raman analyzers and components for spectroscopy. Our RamanRxn Systems™ suite of Raman analyzer includes the ATEX certified RamanRxn3™ process analyzer for classified installations, the RamanRxn2™ multi-channel analyzer, the RamanRxn2™ Hybrid analyzer for large and small area solids & liquids quantitative Raman, the RamanRxn4™ gas-phase process analyzer, and the Raman WorkStation™ featuring Kaiser’s revolutionary fast, quantitative PhAT technology. The Raman WorkStation™, delivers industry-leading sampling flexibility includes transmission Raman, both traditional microscopic and large-area modes of spectral acuqisition plus the visualization, screening, and imaging capabilities of a Raman microscope. Raman analyzer installation locations include R&D, Pilot plant, manufacturing, and QA/QC. Pharmaceutical PAT applications include reaction monitoring, API production, polymorphic form quantitation, drug product unit operations (including blending, granulation, and tableting), and end product testing. Other Applications areas for RamanRxn Systems analyzers include biotech, semiconductors, nanotechnology, petrochemical, olefins, 
EXHIBITOR DESCRIPTIONS

hydrocarbons, gas-phase, polymers, and specialty chemical. We invite you to visit our booth, learn about our products and discuss your applications needs.

Lambda Solutions, Inc.
Booth 3
411 Waverley Oaks Road, suite335
Waltham, MA 452 USA
www.lambdasolutions.com
Lambda Solutions innovates, designs and manufactures high performance Raman Spectrometers, Micro Raman and Micro Raman/Fluorescence Hyphenated systems & sampling accessories configured for a wide range of applications. Our Dimension-P1 and compact P2 models have unsurpassed throughput optics for exceptional sensitivity & signal to noise; LSI systems are equipped with LSI Raman Vector Fiber Probes available with customizable beam diameters and working distances for solids, liquids or films. LSI Micro Raman adapters provide spatial resolution to 1 micron and are available with our own stage and video or for Nikon and Zeiss microscopes. Our latest innovations include configurations for complete analysis of single-walled carbon nanotube films, confocal adaptors and the Dimension-P1-XL-FT, a first-of-its-kind flow-thru Raman with integrated absorption for on-line monitoring. For more information contact us at info@lambdasolutions.com.
Meinhard Glass Products
Booth 24
700 Corporate Circle, Suite A
Golden, CO 80402 

www.meinhard.com
Manufacturer of nebulizers, torches, and spray chambers for ICP and ICPMS. Since 1974, Meinhard has been the leading supplier of glass concentric nebulizers, from either borosilicate glass or quartz, in Type A, Type C, and Type K designs. Meinhard's recent innovations include the microconcentric High Efficiency Nebulizer and Direct Injection High Efficiency Nebulizer for ICP and ICPMS. As a division of Analytical Reference Materials International, Meinhard products are available through a worldwide network of distributors.

Ocean Optics, Inc.
Booth 26
830 Douglas Avenue
Dunedin, FL 34698 

www.oceanoptics.com
Ocean Optics is the world's leading supplier of optical sensing and spectroscopy solutions with over 100,000 spectrometers sold. We have pioneered laser ablation with our LIBS innovations, providing you with turnkey and modular systems to fit your needs. Ocean Optics also can provide you with Raman solutions to fit your needs and your budget. With diverse applications in chemistry, biological research, environmental monitoring, and science education, our extensive line of complementary technologies include spectrometers, chemical sensors, metrology instrumentation, optical fibers, and thin films and optics. Among our newest innovations is the Remora Ethernet adapter for wireless spectroscopy. Visit our website www.OceanOptics.com for more information.

Ondax, Inc.
Booth 36
850 E. Duarte Rd.
Monrovia, CA 91016 

www.ondax.com
Ondax Inc. is the leading manufacturer of commercial Volume Holographic Gratings (VHG's) and Wavelength Stabilized Laser Diodes and Modules. The SureLock TM product line of single frequency lasers are available in standard wavelengths of 405nm, 640nm, 658nm, 780.25nm, 785nm and 808nm. Custom laser wavelengths and powers are available. Ondax also manufactures ultra-narrow (10cm-1) SureBlockTM laserline notch filters with an O.D of 6 and ASE NoiseBlockTM filters with a 0.1nm bandpass. These 2 productlines work with any of our standard or custom stabilized lasers to take your Raman system to the next level of performance. The Ondax VHGs are manufactured using a very stable and robust proprietary glass that can withstand the toughest of environments. More information can be obtained at www.ondax.com or by contacting sales@ondax.com.

OPOTEK, Inc.
Booth 40
2233 Faraday Avenue
Suite E
Carlsbad, CA 92008 

www.opotek.com
Manufacturer of efficient, compact, and broadly tunable ultraviolet, visible, near and mid infrared solid-state laser systems based on OPOTEK patented Optical Parametric Oscillators (OPO). These products stand out in their efficiency, reliability and robustness as well as compact, all-in-one designs. Applications include mass spectrometry, photochemistry, photobiology, medical-diagnostics, spectral imaging and environmental monitoring. The systems are computer controlled via a single USB connection and require no expertise in laser operation to use. OPOTEK also manufacturers the HySPEC, a complete HyperSpectral Imaging system. The HySPEC combines spectroscopy and imaging to create a powerful tool for identifying and quantifying components in heterogeneous samples, e.g., pharmaceutical powders, raw materials, tablets, biological samples, food, lotions, textiles, consumer products, etc. The system collects complete spectra in seconds. The HySPEC will be available for demonstration at the exhibition.
PAIR Technologies
Booth 47
PO Box 58
Newark, DE 19715 

www.pairtech.com
PAIR Technologies, LLC is introducing a new double beam infrared spectroscopic instrument. Employing a true double beam optical path, the need for purging is eliminated. Rugged and stable, the spectrometer can measure extremely small absorbance differences between samples and references, making it useful for protein solutions, nanoparticle measurements, and rapid reaction processes. With measuring times in milliseconds, molecular interactions can be observed and extremely thin films can be measured. The rugged construction allows use in laboratory and field situations with a degree of information gathering heretofore unavailable.
PerkinElmer Life & Analytical Sciences
Booth 30
710 Bridgeport Avenue
Shelton, CT 06484 

www.perkinelmer.com
PerkinElmer is a global company focused on improving the health and safety of people and their environment. From earlier medical insights and more effective therapies to cleaner water and safer homes, PerkinElmer touches the lives of millions of people every day. Our Environmental Health business develops analytical instrumentation, illumination and detection technologies and support services to protect the quality and sustainability of our environment and the security of people within their surroundings.
Pike Technologies
Booth 9
6125 CottonWood Drive
Madison, WI 53719 

www.piketech.com
PIKE Technologies is a leading manufacturer of sampling accessories for FT-IR and molecular spectroscopy. Products 
EXHIBITOR DESCRIPTIONS

include attenuated total reflectance (ATR), diffuse reflectance, specular reflectance, integrating spheres, polarization, IR microscope, beam condensers and a complete line of transmission sampling accessories. Many of these products are available with optional heating and automation to optimize and speed sampling. We are always interested in working with you to create new and specialized versions of spectroscopy sampling tools. PIKE products are made to be compatible with all major spectrometer models. www.piketech.com
Princeton Instruments, Inc.
Booth 7
3660 Quakerbridge Rd.
Trenton, NJ 08619 

www.princetoninstruments.com
With over 30 years of experience helping scientists to solve difficult problems, Princeton Instruments is the proven choice for high-performance CCD camera, spectroscopy and optical coating solutions for demanding research and industrial applications. Our line of deeply cooled CCD cameras features the PIXIS platform, with a wide variety of available sensors for both imaging and spectroscopic measurements, deep thermo-electric cooling, and a lifetime vacuum guarantee. The Acton Series of imaging spectrographs and TriVista triple spectrometers offer the ultimate in flexibility and high performance from the deep UV to the IR, while the LS-785 offers outstanding throughput and imaging performance in a NIR lens spectrograph. Applications and techniques include Raman, fluorescence, photoluminescence and biomedical spectroscopic imaging. Visit Princeton Instruments at booth #7 for more information.

Renishaw, Inc.
Booth 38 & 39
5277 Trillium Blvd.
Hoffman Estates, IL 60192 

www.renishaw.com
Renishaw manufactures a wide range of spectroscopy products, including Raman microscopes, compact process monitoring spectrometers, structural and chemical analyzers for scanning electron microscopes, diode lasers, and state-of-the-art cooled CCD detectors, for end-user and OEM applications. Primary products are the inVia Raman microscopes and the RA series of Raman analysers, which exploit the Raman effect to identify and characterize the chemistry and structure of materials in a noncontacting, non-destructive manner. Applications include the identification of drugs and explosives by forensic scientists, and the analysis of paint and pigments on historic works of art as an aid to accurate restoration.  Users in research laboratories, development labs and production lines worldwide employ the microscopes and analysers in a diverse range of fields such as pharmaceutical, polymer, semiconductor, computer hard-disc, and chemical industries. 

RoMack, Inc.
Booth 4

P.O. Box 615

Lightfoot, VA 23090

www.romackfiberoptics.com

RoMack, Inc., manufacturers fiberoptic assemblies, components and related products specifically tailored for spectroscopic, laser, pharma and medical applications.  Products include probes, fiberoptics, connectors, adapters, patchcords, bundles, arrays, imagers, collimators, couplers, tapers and filter packages. RoMack Inc routinely takes concept to product, creating solutions to the most difficult problems.


Royal Society of Chemistry
Booth 31
Thomas Graham House
Science Park, Milton Road
Cambridge,   UK CB4 0WF
www.rsc.org
The Royal Society of Chemistry (RSC) is the largest organisation in Europe for advancing the chemical sciences, supported by 45,000 members worldwide and an internationally acclaimed publishing business. At FACSS 2009, meet RSC Publishing staff and visit our booth to pick up a free copy of Analyst, the journal for leading edge research in interdisciplinary analytical, bioanalytical and detection science, Journal of Analytical Atomic Spectrometry (JAAS), publishing fundamentals in elemental analysis and isotope ratio determinations, as well as our new journals Metallomics, providing insight into the role of trace elements in the life sciences, and Analytical Methods, highlighting new and improved methods for the practical application of analytical science.
Smiths Detection
Booth 5
3202 Regal Drive
Alcoa, TN 37701 

www.smithsdetection.com
Smiths Detection Scientific develops instruments for real world lab applications where rapid and accurate answers are a requirement, not an option. We use a range of advanced technologies that include microscopy, Fourier transform infrared (FT-IR) spectroscopy, ion mobility spectrometry (IMS), and Raman spectroscopy to help provide you with the most easy-to-use, accurate and definitive tools available. Our easy-to-use instrumentation along with our proven customer support and extensive spectral libraries is why Smiths Detection Scientific is your partner in chemical analysis.

Society for Applied Spectroscopy
Booth 33 & 34
201B Broadway Street
Frederick, MD 21701-6501 

www.s-a-s.org
The Society for Applied Spectroscopy is a non-profit, membership organization dedicated to serving and educating scientists in the field of spectroscopy. Membership includes a subscription to the internationally recognized, peer-reviewed journal, Applied Spectroscopy.

Spectroscopy Magazine
Booth 55
485 Route 1 South, Bldg F, 1st Fl
Iselin, NJ 08830 

www.spectroscopyonline.com
Spectroscopy’s mission is to enhance productivity, efficiency, and the overall value of spectroscopic instruments and methods as a practical analytical technology across a variety of fields. Scientists, technicians, and laboratory managers gain proficiency and competitive advantage for the real-world issues they face through unbiased peer-review technical articles, trusted troubleshooting advice, and best-practice application solutions. The Spectroscopy brand now encompasses a wide variety of vehicles, delivering industry-leading technical content to the largest audited circulation of spectroscopists in the U.S. using print, digital, e-newsletters, podcasts and webcasts, and our ever-expanding social networking groups on LinkedIn and Twitter
EXHIBITOR DESCRIPTIONS

Thermo Scientific
Booth 10 & 11
5225 Vernona Road
Madison, WI 53711 

www.thermo.com
Stop by booth 10/11 to learn about Thermo Scientific includes a range of high-end analytical instruments, chemistry  and consumable supplies, reagents, laboratory equipment, software and services that enable integrated laboratory workflow solutions.  Thermo Scientific instruments for elemental analysis range from AA and ICP to ICP-MS and high resolution inorganic mass spectrometry to Spark-OES and XRF. Our elemental analysis solutions combine reliability, superior performance, versatility and ease-of use to solve even complex problems. In addition, we offer high performance FT-IR, IR microanalysis and imaging, dispersive Raman and NIR technology that[image: image17.png]


 allow researchers the flexibility to build custom experiments and complete demanding analyses of molecular structures. Support this technology with our proven Laboratory Information Management Systems (LIMS) and Chromatography Data Systems (CDS) to help you lower costs, increase productivity and maximize uptime with our 24/7 worldwide support and service staff. For more information, visit www.thermo.com.

Varian, Inc.
Booth 44 & 45
2700 Mitchell Drive
Walnut Creek, CA 94598 

www.varianinc.com
Varian, Inc. is a world leader in scientific instruments' technologies and a major supplier of analytical solutions and nuclear magnetic resonance (NMR) systems. Varian, Inc. serves environmental, industrial, chemical / petrochemical, food agricultural, metals / mining, pharmaceutical, life science, and heath care customers. We will be showing our latest FTIR and ICP-MS products. Please stop by our booth to learn about the 660-IR spectrometer / 620-IR imaging microscope FTIR system and the 820-MS ICP-MS with unique CRI interference management technology as well as our complete line of AA, ICP-OES, ICP-MS, UV-Vis and FTIR products
WITec Instruments
Booth 52
200 East Broadway - Suite 30
Maryville, TN 37804 

www.WITec-Instruments.com
Our company manufacturers high-performance instrumentation for scientific and industrial applications focused on solutions for Optical and Scanning Probe Microscopy. Through innovation and the introduction of new technologies, the company has seen constant growth. Our successful reputation is based on commitment to customer satisfaction through high quality, flexibility and innovation. See all our Products: http://www.witec-instruments.com/en/products Product Summary:300/500/700 Series Microscopes: Near Field Optics, Raman Microscopy, Atomic Force Imaging, Raman Spectral Imaging for Nondestructive sample analysis at nanometer scales and minimal preparation.
WORKSHOPS
Workshops are a valuable component of FACSS and are conducted by leading experts.  There is an additional charge for workshops.  See on-site registration form for costs.
ANALYTICAL RAMAN SPECTROSCOPY

Brian Marquardt, University of Washington; Jeremy Shaver, Eigenvector Research, Inc.; Ian Lewis, Kaiser Optical

Sunday, 8:00AM – 11:30 AM, Place
The course will provide an overview of modern Raman spectroscopy beginning with an introduction to Raman scattering and the differences between IR and Raman spectra. It will include discussion of sampling, calibration, data analysis methods (pre-treatments and modeling approaches), and successful application developments. Modern instrument configurations and configuration choices will be covered. The course will include a thorough introduction to the major approaches to sample illumination and spectrum collection, emphasizing fiber optic probes and Raman microprobes. Raman imaging will be briefly discussed. The applicability of and successes with Raman will be surveyed with numerous applications examples. This ½ day course will be split 50 / 50 between a) Raman practical considerations and theory and b) applications.
INDUCTIVELY COUPLED PLASMA- MASS SPECTROMETRY (ICP-MS): INTRODUCTION
R. S. Houk, Ames Laboratory USDOE, Iowa State University

Sunday, 8:00 AM – Noon, Grandstand
This course is meant for the beginner in ICP-MS. 

Course Topics: 

· The ICP as an Ion Source 

· Ion Extraction and Beam Formation 

· Operating Principles of Ion Lenses, Quadrupole Mass Analyzers, and Detectors 

· Magnetic Sector Mass Analyzers with the ICP 

· Causes of and Corrections for Spectral Interferences and Matrix Effects 

· Survey of Methods to Remove Polyatomic Ions - Cool Plasma, Collision Cells, Solvent Removal Survey of Applications 

· Designing a Sound Analytical Strategy Using ICP-MS

CHEMOMETRICS WITHOUT EQUATIONS 
(or Hardly Any) - HANDS ON!
Jeremy Shaver and Neal Gallagher; Eigenvector Research, Inc.

Sunday and Monday, 9:00 AM – 5:00 PM, Win
Chemometrics without Equations concentrates on two areas of chemometrics: 1) exploratory data analysis and pattern recognition, and 2) regression. Participants will learn to safely apply techniques such as Principal Components Analysis (PCA), Principal Components Regression (PCR), and Partial Least Squares (PLS) Regression. Examples will include problems drawn from process monitoring and quality control, predicting product properties, and others. The target audience includes those who collect and/or manage large amounts of data that is multivariate in nature. This includes bench chemists, process engineers, and managers who would like to extract the most information from their measurements. The course will finish with a short section on how to apply these models for online predictions, Multivariate Statistical Process Control and inferential sensing. Students will work problems using MATLAB and PLS_Toolbox on computers provided (maximum of two students per computer).


LASER ABLATION / LASER-INDUCED BREAKDOWN SPECTROSCOPY
Steve Buckley, Photon Machines

Sunday, 9:00 AM – 5:00 PM, Paddock
This course covers the fundamentals of laser ablation (LA) and laser-induced breakdown spectroscopy (LIBS), and is intended to be a starting point for those wishing to understand and use LA and LIBS for quantitative and semiquantitative measurements with a variety of samples. The emphasis will be on the commonalities between the two methods, and on quantification of LA and LIBS measurements in particular. Major topics include: • Laser ablation physics and common issues with solid sampling • Influence of the laser characteristics on obtaining stoichiometric and representative samples and spectra • Sample chamber designs for a variety of samples • Evolution of the laser-generated plume and plasma in time and in space • LIBS emission measurement and methods for quantification of spectra Throughout, the emphasis will be on methods, hardware, and practical measurement scenarios encountered in laboratory and field environments.
TERAHERTZ PULSED SPECTROSCOPY AND IMAGING
Phil Taday, TeraView Limited

Sunday, 1:00 – 5:00 PM, Place
Working in the terahertz region has long been problematic due to weak sources and insensitive detectors. However, recent technological advances have brought working in this region of the electromagnetic spectrum into the spotlight again after many years of neglect. Companies like TeraView Ltd. are now developing instrumentation that can be used outside a terahertz research laboratory and that requires no user intervention. This course will cover the generation and detection techniques used in terahertz pulsed technology. It will also glimpse into the future by looking at developments in new areas, such as, terahertz quantum cascade lasers. The course will then cover the recent develops in spectroscopy, and will specifically look at the applications in the pharmaceutical industry. Of rapidity growing interest is the application of terahertz radiation in area of homeland security - the course will review developments in this area. Using the fact that terahertz beams are generated at point sources and are therefore easy to manipulate; the final part the course will cover recent advancements in medical mapping applications.

INDUCTIVELY COUPLED PLASMA - MASS SPECTROMETRY (ICP-MS): ADVANCED TOPICS
R. S. Houk, Ames Laboratory USDOE, Iowa State University

Sunday, 1:00 – 5:00 PM, Grandstand
This course is meant for the experienced ICP-MS user, or someone who has completed the Introduction course. 

Course Topics:

· Fundamentals of Ion Extraction 

· Micronebulizers & Solvent Removal

· Droplets, Particles & Noise in the ICP 

· Collision Cells 

· Magnetic Sectors – Applications 

· Multicollector Instruments for Isotope Ratio Measurements 

· Quadrupoles in Alternate Stability Regions 

· TOF Mass Analyzers 

· Speciation by GC, LC and CE with ICP-MS 

· Instrument Survey
WORKSHOPS

INFRARED SPECTRAL INTERPRETATION:

A STRATEGIC APPROACH

Brian C. Smith, Spectros
Monday and Tuesday, 9:00 AM – 5:00 PM, Place
A 2 day overview of how to interpret infrared spectra to determine unknown molecular structures. The course begins with what peak positions, heights, and widths mean and how to use this info to distinguish functional groups from each other. A 12-step program to successfully interpret spectra is presented along with how to deal with mixtures and how to perform identities properly. The bulk of the course is an examination of the important infrared bands of a wide variety of economically important molecules. Reference spectra are studied in detail, and many problem spectra are worked on in class with the help of your expert instructor. The course finishes with a discussion of how library searching and spectral subtraction make interpretation easier.

STATISTICS FOR ANALYTICAL CHEMISTS
Joann Coleman, GlaxoSmithKline

Monday, 9:00 AM – 5:00 PM, Grandstand
The analytical chemist is required to understand many quantitative measurements. With all measurements, there is uncertainty. In order for an assay to provide useful information, a chemist must understand the underlying uncertainty in their measurement systems to report assays with any degree of confidence. To that end, some basic understanding of statistics and its value to the analytical chemist is vitally important. This class will cover basic elements of probability, statistical distributions, and themes of analysis that are common to most statistical analysis procedures. Specific topics will include; definition of probability, independence, normal, t, and F distributions, degrees of freedom, comparing means, analysis of variance, p-value. Statistical designs and analysis for decomposing variability into its component sources will be presented. These analyses are appropriate in the context of assay validation (precision) and process development (measurement systems analysis). The class will cover the mechanics of fitting data to a straight line, assessing the quality of the estimated relationship, testing statistical significance, and determining the best form of the relationship to describe the data.

LEAN DESIGN FOR THE LABORATORY
Andrea Croslyn and Derek Lake, SABIC Innovative Plastics

Tuesday, 9:00 AM – 5:00 PM, Grandstand
This is a one-day interactive course for analytical laboratory leaders who want to learn how to implement LEAN principles in their workplaces for improved productivity. LEAN is a methodology designed to remove “waste”, or inefficiency, from a process. LEAN utilizes tools such as value-stream mapping and visual management to remove unnecessary activity such as non-standard work, allowing for the implementation of simple and fast adjustments to current processes. LEAN action workouts allow participants to make and evaluate changes completely within the scheduled workout. This course will focus on optimizing performance in the total laboratory workflow, which in turn has positive effects on sample throughput, turn-around time, and other laboratory metrics. The course will pivot between classroom learning and real hands-on activities, allowing participants to apply the principles as they learn. This course will not be an in-depth study of LEAN principles and theory. Instead, participants will be introduced to these principles and theories and how they can be applied in a laboratory setting. Actual laboratory LEAN events conducted at SABIC Innovative Plastics will be provided as examples during the course. This course is intended for those who have little or no background in the application of LEAN principles, but those with some LEAN experience can benefit, as well.

RAMAN CHEMICAL IMAGING TECHNOLOGIES AND METHODS
Matthew Nelson and Patrick Treado, ChemImage

Tuesday, 9:00 AM – 1:00 PM, Paddock
Chemical Imaging is a rapidly maturing discipline that involves the integration of digital imaging with molecular spectroscopy, relying on Raman, fluorescence, visible, NIR and IR absorption/reflectance techniques. It has evolved as a powerful approach for non-invasive characterization of chemical heterogeneity. Among these techniques, Raman Chemical Imaging is particularly suited for microspectroscopy and imaging due to the inherent selectivity and sensitivity of Raman spectroscopy. Two different imaging approaches, spatial and wavelength scanning, are used to acquire a hyperspectral data cube containing wavelength, intensity, x, y and z- spatial information. This course emphasizes wavelength scanning approaches to Raman Chemical Imaging which enable rapid image acquisition with diffraction-limited spatial resolution. In widefield Raman Chemical Imaging, thousands of Raman spectra are simultaneously collected from a field of view. The spectral data is used to generate chemically-specific images. Intricate image and spectral processing techniques may be applied to the chemical imaging data to produce various qualitative and/or quantitative parameters associated with the often complex sample matrix. This short course is designed as a comprehensive overview of theoretical and practical aspects of Raman Chemical Imaging and associated instrumentation. The special emphasis is placed on Raman Chemical Imaging applications in pharmaceutical and biothreat detection fields. This course will be useful to analytical, forensic, biomedical and materials chemists. 
PROCESS ANALYTICAL CHEMISTRY: OUT OF THE LAB AND INTO THE PIPE
James Rydzak, GlaxoSmithKline

Tuesday, 9:00 AM – 5:00 PM, Thoroughbred
Process Analyzers are becoming more important to the manufacturing industry by providing improved process quality, yields, uptimes and safety, while reducing hazards and environmental impact. This course will answer a question frequently posed by laboratory analytical chemists: “What is process analytical chemistry and how does it differ from more traditional laboratory-based analysis?” It will introduce basic relevant engineering concepts, and compare process analyzers with laboratory instrumentation. The course will primarily focus on on-line and in-line applications of optical and mass spectrometry, gas chromatography, and titrimetry as they are applied in the refining, chemicals, petrochemicals, food, personal care, pharmaceuticals, and life science industries.
ADVANCED CHEMOMETRICS WITHOUT EQUATIONS - HANDS ON!
Jeremy Shaver and Neal Gallagher; Eigenvector Research, Inc.
Tuesday, 9:00 AM – 5:00 PM, Win
The critical difference between inadequate and successful chemometric models is often data preprocessing, i.e. what is done to the data before using PCA, PLS etc. The goal of preprocessing is to remove variation not related to the problem of interest so that the variation of interest is more evident and can be more easily modeled. The variables selected, e.g. spectral regions, can also greatly affect the success of the application. This course focuses on advanced preprocessing methods, including Extended Multiplicative Scatter Correction (EMSC) and Generalized Least Squares (GLS), for improving models. Variable selection techniques, such as interval PLS (iPLS) are also considered. The effect of preprocessing and variable selection on robustness of the final models is also considered. 

WORKSHOPS

ANALYTICAL PROBLEM SOLVING FOR UNDERGRADUATES
Alan Ullman, The Procter & Gamble Company

Wednesday, 9:00 AM – 1:00 PM, No Charge, Grandstand
The objective of this workshop is to provide insight into the work of industrial analytical chemists. In a highly interactive forum, participants will explore the role of analytical chemist as problem solver using real problems encountered at Procter & Gamble. Participants have an opportunity to try their hand at solving real consumer product chemistry problems, and to get answers to some of their questions on industrial chemistry careers. The course is targeted at third-year undergraduates who have had some exposure to instrumental analysis; however, new undergraduate students, graduate students, and chemistry teachers have all reported that they found the short course highly beneficial. For additional information go to: www.pg.com/science/prof_chemists.jhtml.
NEAR INFRARED SPECTROSCOPY: 
MEASUREMENT PRINCIPLES AND INTERPRETATION
Jerry Workman, Luminous Medical, Inc.
Wednesday, 9:00 AM – 5:00 PM, Thoroughbred
This workshop is useful for learning how to interpret near infrared spectra for many applications. Near infrared spectroscopy is used for many applications where analytes are measured in the presence of interfering substances, such as high moisture content, or when sampling is constrained to in situ conditions. Near infrared spectra consist of generally overlapping vibrational bands that are non specific and non-resolved. Spectra measured in this wavelength region contain information related to the chemical, optical, and physical properties of materials. This workshop will describe the methods and techniques applied to make effective near infrared measurements for many applications, including: natural products, fine chemicals, pharmaceuticals, hydrocarbons, polymers and rubbers, biotechnology, medical applications, and other materials. In addition, a detailed overview and workshop will be given on interpretation of near infrared spectra, including exercises and practical helps on the use of spectra-structure correlation tables and charts provided to participants.

PRACTICAL APPLICATIONS OF MASS SPECTROMETRY FOR SMALL MOLECULES
Michael Balogh, Waters

Wednesday, 9:00 AM – 5:00 PM, Filly
Comprehensive focus on understanding the fundamentals of the most widely used mass spectrometers and sample inlet technologies: how and where are they employed to the practitioners’ best advantage. The examples include how designing the separation and avoiding pitfalls of combining LC, GC and MS can increase analytical success. Discussion includes the latest technologies such as non-LC atmospheric ionization techniques DESI, DART, ASAP and MALDI imaging for tissues. The course is designed for anyone in pharma, industry or environmental practice employing MS for small molecule investigations including design of experiment considerations (column chemistries, solvents and ionization methods), quantitative considerations, qualitative considerations (spectral interpretation) and identification of target compounds in complex matrices. In addition to course materials, references for further study and glossaries explaining commonly used terms, the take-home value of attending for students is gaining an overall view of current mass spectrometry practice and the opportunity to address individual questions.

FORENSIC ANALYSIS OF TEXTILE FIBERS
Max Houck, West Virginia University
Wednesday, 9:00 AM – 5:00 PM, Paddock
Most forensic laboratories use an FT-IR microscope for the analysis of trace evidence.  In addition, many forensic labs also have (or are budgeting for) a UV-Visibile-NIR microspectrophotometer for the analysis of fibers and paints.  There are, however, many more applications for molecular microspectrometry in the forensic sciences.  This workshop will cover the types of samples that can be analyzed, basic optics and spectroscopy, sample preparation techniques, advanced data analysis techniques.  While this class is designed for the forensic practitioner, others interested in molecular microspectroscopy will find the material of benefit as well.
THIS YEAR ACS SPONSORED THREE WORKSHOPS AT FACSS 2009:

· Methods Development, Validation Procedures, and Conformity Assessment in the Analytical Laboratory

· Laboratory Safety

· NMR Spectral Interpretation and Organic Spectroscopy: A Problem-Based Learning Approach
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Cordially Invites 

You to Join Us at Our Annual 
Wine and Cheese Awards Reception

Tuesday, October 20, 2009

Louisville, Marriott

Kentucky Ballroom E
7:00 p.m until….
This is a member’s only event.
PROGRAM HIGHLIGHTS

	SUNDAY
	MONDAY
	TUESDAY
	WEDNESDAY
	THURSDAY

	
	7:30 Wake up coffee
	7:30 Wake up coffee
	7:30 Wake up coffee
	7:30 Wake up coffee

	8:00 AM – 5:00 PM

FACSS/SAS Workshops
	Kentucky Ballroom E

Plenary Session

8:00 AM

Carina Alles
DuPont Engineering Research & Technology
	Kentucky Ballroom E
7:55 AM

FACSS Distinguished Service Award

Plenary Sessions

8:00 AM

Charles Mann Award

Pavel Matousek
Rutherford Appleton Laboratory
8:30 AM

ANACHEM Award

E. Neil Lewis
Malvern Instruments

	Kentucky Ballroom E

Plenary Sessions

8:00 AM

SAS Applied Spectroscopy William F. Meggers Award

Christian Pellerin
University of Montreal
8:30 AM

Lester W. Strock Award

Nicolo Omenetto
University of Florida
	Kentucky Ballroom E

 Plenary Session

8:30 AM

Coblentz Clara Craver Award

Takeshi Hasegawa
Tokyo Institute of Technology

	
	9:00 AM – 5:00 PM

Workshops
	9:00 AM – 5:00 PM

Workshops
	9:00 – 5:00 PM

Workshops
	

	
	
	9:00 AM – 5:00 PM

Exhibits Open

Marriott Ballroom
	9:00 AM – 5:00 PM 

Exhibits Open

Marriott Ballroom
	

	
	9:00 AM Break

Kentucky Ballroom Foyer
	9:00 – 10:15 AM

Poster Session and 

Break

Marriott Ballroom
	9:00 – 10:15 AM

Poster Session and 

Break

Marriott Ballroom
	9:00 – 10:15 AM

Poster Session and 

Break

Marriott Ballroom Prefunction area

	
	9:15 – 11:15 AM

Oral Symposia
	10:15 AM – 12:15 PM

Oral Symposia
	10:15 AM – 12:15 PM

Oral Symposia
	10:15 AM – 12:15 PM

Oral Symposia

	
	11:15 

Lunch on own
	12:15 PM

Lunch on own
	12:15 PM

Lunch on own
	12:15 PM

Lunch on own

	
	12:30 – 2:00 PM

Poster Session and Break
Marriott Ballroom Prefunction Area
	12:30 PM

Lunch and Roundtable discussion for students.

Sponsored by SABIC Innovative Plastics

Marriott Ballroom IV
	
	

	
	
	1:30 – 3:00 PM

Poster Session and Dessert Reception

Marriott Ballroom
	1:30 – 3:00 PM

Poster Session and Dessert Reception

Marriott Ballroom
	1:30 – 3:00 PM

Poster Session and Dessert Reception

Marriott Ballroom Prefunction area

	5:00 – 7:00 PM

What’s Hot Vendor Presentations
	2:00 – 4:00 PM

Oral Symposia
	3:00 – 5:00 PM

Oral Symposia
	3:00 – 5:00 PM

Oral Symposia
	3:00 – 5:00 PM

Oral Symposia

	7:00 – 9:00 PM

Welcome Mixer and SAS Sponsored Student Poster Session

Coblentz Student Awards
FACSS Student Awards

Marriott Ballroom Prefunction area
	4:00 PM

Plenary Session

Joel Harris
University of Utah
	6:00 PM

Raman Reception

Marriott Ballroom II, III, IV
	
	

	
	5:00 – 7:00 PM

Exhibit Opening Reception

Marriott Ballroom
	7:00 PM

SAS Reception

(SAS members only)

Kentucky Ballroom E
	6:00 PM

FACSS All Inclusive Wednesday Evening Event

Kentucky Ballroom E
	


PROGRAM OVERVIEW
SUNDAY

5:00 – 7:00 PM
What’s Hot Vendor Presentations, Marriott Ballroom IV
7:00 – 9:00 PM
Welcome Mixer and SAS Sponsored Student Poster Session, Coblentz Student Awards and FACSS Student Awards, Marriott Ballroom Prefunction Area
MONDAY MORNING

8:00 AM
PLENARY LECTURE, Kentucky Ballroom E
Sustainable Growth through Sustainable Solutions; Carina Alles, page 41
9:15 AM
SYMPOSIA AND POSTER SESSIONS

9:15 – 11:15, Symposia, page 41

Advances in THz Spectroscopy and Imaging (System, Components, New Techniques), Kentucky Ballroom A


Novel Instrumentation for and Applications of Raman Spectroscopy, Kentucky Ballroom B


Quantum Cascade Lasers: Ready for Use in Robust Analyzers? Kentucky Ballroom C

Coherent Two-Dimensional Spectroscopy I (sponsored by the Coblentz Society), Kentucky Ballroom D

The Future History of Atomic Spectroscopy, Kentucky Ballroom E

Vibrational Spectroscopy and Imaging of Pharmaceuticals (sponsored by the Coblentz Society), Ballroom F

Biomedical Raman, Kentucky Ballroom G

Chromatography / Separations / NMR, Show


Addressing the Measurement Gap in Biopharmaceutical Development and Production – Complex Molecules, Complex Problems, Bluegrass 1

Mass Spectrometry Instrumentation, Bluegrass 2

MONDAY AFTERNOON

12:30 
SYMPOSIA AND POSTER SESSION


12:30 – 2:00, Posters, Marriott Ballroom Prefunction area, page 43

2:00 – 4:00, Symposia, page 45

Chemical Applications of Nanomaterials, Kentucky 
Ballroom B

Advances in THz Spectroscopy and Imaging (Applications), Kentucky Ballroom Ballroom A


Chirality: Pharmaceutical Applications of VCD (sponsored by the Coblentz Society), Kentucky Ballroom C

Coherent Two-Dimensional Spectroscopy II (sponsored by the Coblentz Society), Kentucky Ballroom D

Exploring the Metallome – New Departures for Metal Analyses, Kentucky Ballroom E

Chemistry in Art and Archaeology, Kentucky


 Ballroom F

Challenges for Raman, Kentucky Ballroom G

Food Forensics, Show

New Gen Separations: Non-Linear and Arrays I, Bluegrass 1


Microbiological MS, Bluegrass 2
4:00 PM
PLENARY LECTURE, Kentucky Ballroom E

Quantitative Analysis Based on Imaging and Counting Single Molecules, Joel Harris, page 41

TUESDAY MORNING

7:55 AM
Presentation of the FACSS Distinguished Service Award
8:00 AM
PLENARY LECTURES, Kentucky Ballroom E

Charles Mann Award, Pavel Matousek, page 48

ANACHEM Award, E. Neil Lewis page 48
9:00 AM
SYMPOSIA AND POSTER SESSIONS

9:00 – 10:15, Posters, Marriott Ballroom, page 48

10:15 – 12:15, Symposia, page 50

Next Gen Separations: Non-Linear and Arrays II, Kentucky Ballroom A

Pharmaceutical Forensics, Kentucky Ballroom B


Near Infrared Spectroscopy in the Academic Setting (sponsored by the Coblentz Society), Kentucky Ballroom C


Super Resolution Linear and Nonlinear Microscopies, Kentucky Ballroom D


Sampling the World with Laser Ablation and Atomic Spectrometry, Kentucky Ballroom E

Practical Mid-Infrared Spectroscopy for the Real World (I):  A Symposium in Honor of the Late Paul A. Wilks, Jr. (sponsored by the Coblentz Society), Kentucky Ballroom F

Anachem Award, Kentucky Ballroom G

Coherent Two-Dimensional Spectroscopy III (sponsored by the Coblentz Society), Show

Imaging and Mass Spectrometry, Bluegrass 1


Progress in ICP-MS: Pursuing the Ultimate in Analytical Performance, Bluegrass 2

TUESDAY AFTERNOON

1:30 PM
SYMPOSIA AND POSTER SESSIONS


1:30 – 3:00, Posters, Marriott Ballroom, page 48

3:00 – 5:00, Symposia, page 52

Chemical Imaging and Its Use in Forensic Science Kentucky Ballroom A


NIR Spectroscopy / Imaging in Pharma (sponsored by the Coblentz Society), Kentucky Ballroom B


Spectroscopy and Nanomaterials, Kentucky 


Ballroom C

Direct Ionization Mass Spectrometry, Kentucky Ballroom D

Practical Mid-Infrared Spectroscopy for the Real World (II):  A Symposium in Honor of the Late Paul A. Wilks, Jr. (sponsored by the Coblentz Society), Kentucky Ballroom F


Charles Mann Award, Kentucky Ballroom G


Bioanalytical Chemistry, Show

Hidden Isotope Ratio Information – Yours to Discover with MC-ICP-MS, Bluegrass 1

Modern Elemental Speciation Analysis, Bluegrass 2
PROGRAM OVERVIEW

WEDNESDAY MORNING

8:00 AM
PLENARY LECTURES, Kentucky Ballroom E

SAS Applied Spectroscopy William F. Meggers Award, Christian Pellerin, page 55

Lester W. Strock Award, Nico Omenetto, page 55
9:00 AM
SYMPOSIA AND POSTER SESSIONS

9:00 – 10:15, Posters, Marriott Ballroom, page 55

10:15 – 12:15, Symposia, page 57

Inorganic Nanoparticles for Biological and Biomedical Applications, Kentucky Ballroom A


Nano Based SERS, Kentucky Ballroom B


Advances in Ion Mobility – Mass Spectrometry, Kentucky Ballroom C

Process Sensors for Improved Characterization and Control, Kentucky Ballroom D


Nuclear Disarmament, Nuclear Energy & Weapons of Mass Destruction, Kentucky Ballroom E

Strock Award Symposium, Kentucky Ballroom F

Advanced Portable Instrumentation: Taking the Lab to the Sample (sponsored by the Coblentz Society), Kentucky Ballroom G

X-Ray Fluorescence:  New Applications in Materials Characterization, Show


Chemometrics Versus Statistics: The Other Side of the Hill, Bluegrass 1

MIR Imaging:  ATR and More (sponsored by the Coblentz Society), Bluegrass 2
WEDNESDAY AFTERNOON

1:30 PM
SYMPOSIA AND POSTER SESSIONS


1:30 – 3:00, Posters, Marriott Ballroom, page 55

3:00 – 5:00, Symposia, page 59

Improving Laser-Induced Breakdown Spectroscopy through Fundamentals, Kentucky Ballroom A

ICP-MS Analysis – the Prequel: How to Get Your Sample into the ICP, Kentucky Ballroom B

SAS Process Technical Section, Kentucky Ballroom C

More Novel but Important Data Analysis Techniques in Analytical Sciences, Kentucky Ballroom D

Pharmaceutical Analysis:  More than Just Chromatography, Win

Pharmaceutical Applications of Raman Spectroscopy, Place

Bio and Sensor Based SERS, Show

Advances in Infrared and Raman Spectroscopy, Bluegrass 1

FACSS Student Awards, Bluegrass 2

THURSDAY MORNING

8:30 AM
PLENARY LECTURE: Kentucky Ballroom E

Coblentz Clara Craver Award, Takeshi Hasegawa, page 62
9:00 AM
SYMPOSIA AND POSTER SESSIONS

9:00 – 10:15, Posters, Marriott Ballroom Prefunction Area, page 62

10:30 – 12:30, Symposia, page 63

Mid-Infrared Imaging: From Instrumentation to Biomedical Use (sponsored by the Coblentz Society), Kentucky Ballroom E

Raman Microscopy and Imaging I, Kentucky 


Ballroom F


Fundamental Studies of ICP: It’s Not as Simple as We Thought, Kentucky Ballroom G

New Developments in Atomic Spectrometry for the Life Sciences, Win

Applications of Fluorescence Spectroscopy and Related Techniques I, Place

Understanding Chemometrics, Show

Surface Plasmon Resonance:  Nanomaterials, Instrumentation and Applications, Filly


Multifunctional Nanostructure: Fabrication and Applications, Paddock
THURSDAY AFTERNOON

1:30 PM
SYMPOSIA AND POSTER SESSIONS


1:30 – 3:00, Posters, Marriott Ballroom Prefunction Area, page 62

3:00 – 5:00, Symposia, page 65

Novel Sources and Applications in Plasma Spectrochemistry, Kentucky Ballroom E

Raman Microscopy and Imaging II, Kentucky Ballroom F


Recent Trend of Vibrational Spectroscopy for Analysis of Adsorbed Molecules, Kentucky Ballroom G

Forensic Applications of Image Analysis, Win

Applications of Fluorescence Spectroscopy and Related Techniques II, Place

Spectral and Multi-Way Pattern Recognition, Show

Surface Plasmon Resonance: Nanomaterials, Instrumentation and Applications, Filly

Multifunctional Nanostructure:  Fabrication and Applications, Paddock
TECHNICAL PROGRAM OVERVIEW BY TOPIC

AWARD SESSIONS
Tuesday AM


ANACHEM Award – E. Neil Lewis (Awardee), 
Kentucky Ballroom G
Tuesday PM


Charles Mann Award – Pavel Matousek (Awardee), Kentucky Ballroom G

Wednesday AM


Strock Award – Nico Omenetto (Awardee), Kentucky 


Ballroom F

Wednesday PM


William F. Meggers Award – Christian Pellerin (Awardee), Bluegrass 1


FACSS Student Awards, Bluegrass 2

Thursday AM


Clara Craver Award – Takeshi Hasegawa (Awardee), Kentucky Ballroom G
ATOMIC SPECTROSCOPY
Monday AM


The Future History of Atomic Spectroscopy, Kentucky 


Ballroom E
Monday PM

Exploring the Metallome – New Departures for Metal Analyses, Kentucky Ballroom E


Chemistry in Art and Archaeology, Kentucky Ballroom F

Tuesday AM

Sampling the World with Laser-Ablation and Atomic Spectrometry, Kentucky Ballroom E


Progress in ICP-MS:  Pursuing the Ultimate in Analytical Performance, Bluegrass 2

Tuesday PM


Hidden Isotope Ratio Information – Yours to Discover with (MC-) ICP-MS, Bluegrass 1


Modern Elemental Speciation Analysis, Bluegrass 2

Wednesday AM


X-Ray Fluorescence:  New Applications in Materials Characterization, Show

Wednesday PM


Improving Laser-Induced Breakdown Spectroscopy through Fundamentals, Kentucky Ballroom A


ICP-MS Analysis – The Prequel: How to Get Your Sample into the ICP, Kentucky Ballroom B

Thursday AM


Fundamental Studies of ICP:  It’s not as Simple as We Thought, Kentucky Ballroom G


New Developments in Atomic Spectrometry for the Life Sciences, Win

Thursday PM


Novel Sources and Applications in Plasma Spectrochemistry, Kentucky Ballroom E

BIOANALYTICAL
Monday AM


Addressing the Measurement Gap in Biopharmaceutical Development and Production – Complex Molecules, Complex Problems, Bluegrass 1
Tuesday PM


Bioanalytical Chemistry, Show


CHEMOMETRICS
Wednesday AM


Chemometrics Versus Statistics:  The Other Side of the Hill, Bluegrass I
Wednesday PM


More Novel but Important Data Analysis Techniques in Analytical Sciences, Kentucky Ballroom D

Thursday AM


Understanding Chemometrics, Show

Thursday PM


Spectral and Multi-Way Pattern Recognition, Show
CHROMATOGRAPHY
Monday AM

Chromatography / Separations / NMR, Show
Monday PM


Next Gen Separations: Non-Linear and Arrays I, Bluegrass 1

Tuesday AM


Next Gen Separations: Non-Linear and Arrays II, Kentucky Ballroom A

FLUORESCENCE

Thursday AM

Applications of Fluorescence Spectroscopy and Related Techniques I, Place
Thursday PM


Applications of Fluorescence Spectroscopy and Related Techniques II, Place

FORENSICS
Monday PM


Food Safety, Show
Tuesday AM


Pharmaceutical Forensics, Kentucky Ballroom B

Tuesday PM


Chemical Imaging and Its Use in Forensic Science, Kentucky Ballroom A

Thursday PM


Forensic Applications of Image Analysis, Win

IMAGING

Monday AM


Vibrational Spectroscopy and Imaging of Pharmaceuticals, Kentucky Ballroom F
Tuesday AM


Imaging and Mass Spectrometry, Bluegrass 1
Tuesday, PM


NIR Spectroscopy/Imaging in Pharma, Kentucky Ballroom B

Chemical Imaging and Its Use in Forensic Science, Kentucky Ballroom A
Wednesday AM


MIR Imaging: ATR and More, Bluegrass II
Thursday AM

Mid-Infrared Imaging: From Instrumentation to Biomedical Use, Kentucky Ballroom E


Raman Microscopy and Imaging I, Kentucky Ballroom F
Thursday PM


Forensic Applications of Image Analysis, Win

Raman Microscopy and Imaging II, Kentucky Ballroom F
TECHNICAL PROGRAM OVERVIEW BY TOPIC

MASS SPECTROMETRY
Monday AM


Mass Spectrometry Instrumentation, Bluegrass 2

Monday PM


Microbiological MS, Bluegrass 2

Tuesday AM


Imaging Mass Spectrometry, Bluegrass 1

Tuesday PM


Direct Ionization Mass Spectrometry, Kentucky Ballroom D

Wednesday AM


Advances in Ion Mobility – Mass Spectrometry, 
Kentucky Ballroom C
MOLECULAR SPECTROSCOPY (IR and NIR)
Monday AM


Vibrational Spectroscopy and Imaging of Pharmaceuticals, Kentucky Ballroom F

Coherent Two-Dimensional Spectroscopy I, Kentucky 


Ballroom D
Monday PM


Coherent Two-Dimensional Spectroscopy II, Kentucky 


Ballroom D


Chirality:  Pharmaceutical Applications of VCD, Kentucky Ballroom C

Tuesday AM


Near Infrared Spectroscopy in the Academic Setting, Kentucky Ballroom C


Practical Mid-Infrared Spectroscopy for the Real World (I): A Symposium in Honor of the Late Paul A. Wilks, Jr., Kentucky Ballroom F


Coherent Two-Dimensional Spectroscopy III, Show

Tuesday PM


NIR Spectroscopy / Imaging in Pharma, Kentucky Ballroom B


Practical Mid-Infrared Spectroscopy for the Real World (II): A Symposium in Honor of the Late Paul A. Wilks, Jr., Kentucky Ballroom F

Wednesday AM


MIR Imaging:  ATR and More, Bluegrass 2


Advanced Portable Instrumentation:  Taking the Lab to the Sample, Kentucky Ballroom G

Thursday AM


Mid-Infrared Imaging: From Instrumentation to Biomedical Use, Kentucky Ballroom E
NANOTECHNOLOGY
Monday AM


Chemical Applications of Nanomaterials, Kentucky Ballroom B
Tuesday PM


Spectroscopy and Nanomaterials, Kentucky Ballroom C

Wednesday AM


Inorganic Nanoparticles for Biological and Biomedical Applications, Kentucky Ballroom A

Thursday AM


Multifunctional Nanostructure: Fabrication and Applications, Paddock


NANOTECHNOLOGY - continued

Thursday PM


Multifunctional Nanostructure: Fabrication and Applications, Paddock
NUCLEAR DISARMAMENT 
Wednesday AM

Nuclear Disarmament, Nuclear Energy & Weapons of Mass Destruction, Kentucky Ballroom E
PHARMACEUTICAL

Wednesday AM


Pharmaceutical Analysis: More than Just Chromatography, Win
PROCESS, ANALYTICAL
Monday AM


Quantum Cascade Lasers: Ready for Use in Robust Analyzers?, Kentucky Ballroom C
Wednesday AM


Process Sensors for Improved Characterization and Control, Kentucky Ballroom D

Wednesday PM


SAS Process Technical Section, Kentucky Ballroom C
RAMAN
Monday AM

Biomedical Raman, Kentucky Ballroom G

Novel Instrumentation for and Applications of Raman Spectroscopy, Kentucky Ballroom B

Monday PM


Challenges for Raman, Kentucky Ballroom G

Tuesday AM


Super Resolution Linear and Nonlinear Microscopies, Kentucky Ballroom D

Wednesday AM


Nano Based SERS, Kentucky Ballroom B

Wednesday PM


Pharmaceutical Applications of Raman Spectroscopy, Place


Bio and Sensor Based SERS, Show
Thursday AM


Raman Microscopy and Imaging I, Kentucky Ballroom F

Thursday PM


Raman Microscopy and Imaging II, Kentucky Ballroom F
SURFACE PLASMON RESONANCE
Thursday AM


Surface Plasmon Resonance:  Nanomaterials, Instrumentation and Applications, Filly
Thursday PM


Surface Plasmon Resonance:  Nanomaterials, Instrumentation and Applications, Filly

TERHERTZ
Monday AM


Advances in THz Spectroscopy and Imaging (System, Components, New Techniques), Kentucky Ballroom A

Monday PM


Advances in THz Spectroscopy and Imaging (Applications), Kentucky Ballroom A
YOUNG INVESTIGATORS
Monday
Andrew Berger - Multimodal Spectroscopy of Single Immune Cells Responding to Stimuli: What Raman and Elastic Scattering Can Tell Us, 10:35 AM, Kentucky Ballroom G

Rafael Davalos – Dielectrophoretic Cell and Microparticle Manipulation without Electrode-Samples Contact, 2:40 PM, Bluegrass 1

Francis Esmonde-White - Geometrically-Accurate Tissue Phantoms for Transcutaneous Raman Spectroscopy, 9:15 AM, Kentucky Ballroom G

Julie Herberg – Advancements in a Portable Capillary Electrophoresis NMR System for Chemical Speciation, 9:55 AM, Show

Roger Jarvis - Quantification and Structural Analysis of Protein PTMs using Raman Spectroscopy, 9:35 AM, Kentucky Ballroom G
Chad Lieber - in-vivo Raman Spectroscopic Characterization of Pediatric Tissues, 9:55 AM, Kentucky Ballroom G
Aaron Massari - 2D-IR Spectroscopy of Active Electronic Materials, 3:40 PM, Kentucky Ballroom D
Adrienne Minerick – A Field Gradient Method for Manipulation of Red Blood Cells, 2:20 PM, Bluegrass 1
Steven Ray - Development of a Dual-Source ICP/ESI Mass Spectrometer for Metallomics Analysis, 2:00 PM, Kentucky Ballroom E
Alexandra Ros – Dielectrophoretic Fractionation of Biomolecules in a Microfluidic Device, 3:00 PM, Bluegrass 1

Matthew Schulmerich - Raman Microscopy of Layered Materials for Improved Signal Localization, 10:15 AM, Kentucky Ballroom G

Wesley Thompson - Alignment of Raman Spectra for Calibration Maintenance, 2:20 PM, Kentucky Ballroom G

Tuesday

Ismael Cotte-Rodriguez - Ambient Mass Spectrometry: Using Desorption Electrospray Ionization for Substrate Modification Analysis, 4:40 PM, Kentucky Ballroom D
Blanca Lapizco-Encinas – Alternating Current Insulator Dielectrophoresis (AC-iDEP)Separations of Bioparticles and Proteins, Simulations and Experiments, 10:55 AM, Kentucky Ballroom A
Jennifer Ogilvie - A Comparison between Coherent and Spontaneous Raman Scattering under Biological Imaging Conditions, 10:15 AM, Kentucky Ballroom D
Eric Potma - Coherent anti-Stokes Microscopy of Single Carbon Nanotubes, 10:55 AM, Kentucky Ballroom D
John Shackman – Microchannel Gradient Elution Isotachophoresis Zone Electrophoresis (GEITP-CZE) to Improve Analyte Resolution and Sensitivity, 11:15 AM, Kentucky Ballroom A
Wednesday

Rohit Bhargava - Next-Generation Infrared Imaging for Biomedical Spectroscopy, 11:35 AM, Bluegrass 2
Christy Haynes - Investigation of Fundamental Properties of Partition Layers in Surface-Enhanced Raman Spectroscopy (SERS), 3:20 PM, Show
Thursday

Andrea Centrone - Studying The Intermolecular Interactions With Raman Spectroscopy: Application On Hydrogen Storage, 11:35 AM, Kentucky Ballroom F

George Chan – On the Importance of Penning Ionization in the Inductively Coupled Plasma, 10:15 AM, Kentucky Ballroom G
Carsten Engelhard - Glow Discharge – Optical Emission Spectrometry for Imaging of Proteins after Gel-Electrophoretic Separation, 3:00 PM, Kentucky Ballroom E
Amanda Haes – Tracking Nanoparticle Plasmons in a Capillary for Biomolecule Detection, 11:35 AM, Filly
Jean-Francois Masson – Surface Plasmon Resonance with Near Micron Structures, 4:00 PM, Filly

Milos D. Milijkovic - Algorithms for Raman Image Reconstruction, 4:40 PM, Kentucky Ballroom F
Jennifer Shumaker-Parry - Plasmonic Nanocrescent Antennas as Tunable Sensing Platforms, 10:55 AM, Filly
Scott Tabakman - Protein Microarrays with Carbon Nanotubes as Multicolor Raman Labels, 11:55, Kentucky Ballroom F
TECHNICAL PROGRAM SUNDAY
Workshops, page 30 and What’s Hot Symposium
“What’s Hot” Symposium, Presider: Mike Carrabba, Marriott Ballroom IV
5:30
HORIBA Jobin Yvon, “Transmission Raman - Just What the Doctor Ordered!”
5:40
Eigenvector; "Get More from Your Chemical Images with MIA_Toolbox 2.0 and Solo+MIA 5.5"
5:50
Thermo
6:00
Iridian, “More Signal with Less Background:  Advances in Optical Filters for Spectroscopy”

6:10
Renishaw
6:20
B&W Tek, “Novel Design for Backwards Compatible Confocal Raman Microscope Attachment”
6:30
Kaiser Optical, “Advances in in-situ Raman Spectroscopy from Gas Phase to Solids”
6:40
HORIBA Jobin Yvon, “SWIFT Raman Imaging - How Fast is SWIFT”
6:50
OPOTEK, “Chemical Imaging, Photoacoustic Imaging, and Mass Spectrometry using Tunable Lasers”
SUNDAY 7:00 PM

WELCOME MIXER

SAS Sponsored Student Poster Session, Coblentz Student Awards, FACSS Student Awards

Marriott Ballroom Prefunction Area
[image: image18.jpg]3
o

9
3
s

O

SAS Student boster
Showcase and Awards

1
TN
’g
HOS.

S _S
&

Come join us in celebrating the
shooting stars of science as SAS students showcase their
research and compete for the annual
SAS Student Doster Awards.

sSunday, October 18, 2009 7 P.N\. (during the FACSS mixer)

Sponsored by
The Society for Applied Spectroscopy and FA CSS




TECHNICAL PROGRAM – MONDAY

Plenaries 8:00 AM and 4:00 PM and Orals 9:15 – 11:15 AM
8:00 AM Plenary, Kentucky Ballroom E
Sustainable Growth through Sustainable Solutions.  Carina Alles, DuPont Engineering Research & Technology

4:00 PM Plenary, Kentucky Ballroom E
(151) Quantitative Analysis Based on Imaging and Counting Single Molecules.  Joel Harris, University of Utah
Monday Morning, Kentucky Ballroom A
ADVANCES IN THz SPECTROSCOPY AND IMAGING (SYSTEM, COMPONENTS, NEW TECHNIQUES)

Organizer and Presider:  Gil Pacey
9:15
(2) The Scattering of Terahertz Radiation by Oriented Nanostructures; Jason Deibel1, Finn Eichhorn2, Nicholas Schroeder1, Jay Patel1, Lindsay Owens1, Peter Jepsen2, Gregory Kozlowski1, Krzysztof  Koziol3; 1Wright State University, 2Technical University of Denmark, 3University of Cambridge
9:55
(3) Time-Domain Terahertz Detection of Hidden Artworks; Jeffrey White1, Irl Duling1, Greg Fichter1, Dave Zimdars1, J Bianca Jackson2, John Whitaker2, Kaori Fukunaga3; 1Picometrix LLC, 2University of Michigan, 3NICT, Japan
10:15
(4) On-line Production Time-Domain Terahertz Measurements of Multilayered Materials; Jeffrey White1, Irl Duling1, Greg Fichter1, Dave Zimdars1, Chris Megdanoff1, Artur Chernovsky1, John Duquette1; 1Picometrix LLC
10:35
(5) Spectral Imaging in the Terahertz Region for Aerospace NDE Applications; Izaak Kemp1, Carla Benton1, Melissa Peterson1, Douglas Petkie1; 1Wright State University
Monday Morning, Kentucky Ballroom B
NOVEL INSTRUMENTATION FOR AND APPLICATIONS OF RAMAN SPECTROSCOPY

Organzier:  Ian Lewis; Presiders: Aaron Urbas and Steve Choquette
9:15
(6) Variable Angle Total Internal Reflection Raman Microscopy; Emily Smith1,2, Kristopher McKee1,2; 1Iowa State University, 2US DOE, Ames Laboratory
9:35
(7) Detection and Correction of Coupling Errors in Optical Fiber Bundles for Collection of Raman Spectra; Kathryn A. Dooley1, Francis W. L. Esmonde-White1, Michael D. Morris1; 1University of Michigan, Dept. of Chemistry
9:55
(8) A Targeted Approach to Bacterial Identification: A Combined Measurement using Raman Spectroscopy and Cellular Morphology; Janie Dubois1, Kenneth  Haber1, E. Neil Lewis1; 1Malvern Instruments Inc.
10:15
(9) Elucidating Iron Cluster Composition in Zeolites Through Comparison of Loading Technique; Dana Sauter1, Peter C. Stair1,2; 1Northwestern University, 2Argonne National Laboratory
10:35
(10) UV Resonance Raman Spectroscopy as a Robust Spectroscopic Tool for Probing Sunscreen Formulations; Sulayman Oladepo1, Glen Loppnow1; 1University of Alberta
10:55
(11) Discovery and Characterization of Tetraalkylammonium Polybromides with Raman Spectroscopy; Xiaoyun Chen1, John Hull1, Chao Zheng1, Petra Simoncic1, Anne Leugers1, Mark Rickard1, Mark Beach1, Lynn Stiehl1, Jamie Stanley1; 1The Dow Chemical Company
Monday Morning, Kentucky Ballroom C
QUANTUM CASCADE LASERS: READY FOR USE IN ROBUST ANALYZERS?

Organizer and Presider:  Bernhard Lendl

9:15
(12) Quantum Cascade Laser Sources: Recent Advances and Applications; Frank  Tittel1, Anatoliy  Kosterev1, Lei Dong1, Rafal Lewicki1; 1Rice University
9:35
(13) A Portable Analyzer for Oil in Water Based on Quantum Cascade Lasers; Bernhard Lendl1,2; 1Vienna University of Technology, 2QuantaRed Technologies
9:55
(14) Quantum Cascade Laser Applications to Atmospheric and Environmental Trace Gas Monitoring; Mark Zahniser1, David Nelson1, Barry McManus1, Joanne Shorter1, Ezra Wood1, Scott Herndon1; 1Aerodyne Research Inc
10:15
(15) Applications and Recent Developments of Commercialized External Cavity Quantum Cascade Lasers (ECqcL™); Sam Crivello1, Michael Pushkarsky1, Miles Weida1, David Arnone1, David Caffey1, Timothy  Day1; 1Daylight Solutions, Inc.
10:35
(16) Using Quantum Cascade Lasers for Fast Time-Resolved IR Spectroscopy; Michael George1, James Calladine1, David  Grills2, Jack Preses2, Andrew Cook2, James Wishart2; 1University of Nottingham, 2Brookhaven National Laboratory
10:55
(17) Industrial and Biomedical Applications of QCL's and ICL's; Mark Druy1, Mark Allen1, Joel Hensley1, Krishnan Parameswaran1, David Scherer1; 1Physical Sciences Inc.
Monday Morning, Kentucky Ballroom D
COHERENT TWO-DIMENSIONAL SPECTROSCOPY I (sponsored by the Coblentz Society)
Organzier:  Wei Zhao, Presider: Igor Rubtsov

9:15
(18) Coherent Multidimensional Spectroscopy - Research Tool or Potential Analytical Method?; John Wright1; 1University of Wisconsin-Madison
9:55
(19) 2D Spectroscopy at a Conical Intersection; David Jonas1, Katherine Kitney1, William Peters1, Allison Ferro1, John Hybl1; 1University of Colorado
10:15
(20) Ultrafast Two-Dimensional Infrared Spectroscopy of Leucine-Enkephalin at a Membrane-Water Interface; Nien-Hui Ge1, Soohwan Sul1, Yuan Feng1, Uyen Le1, Douglas Tobias1; 1University of California, Irvine
10:35
(21) Interface-Specific Ultrafast Two-dimensional Vibrational Spectroscopy; Mischa Bonn1; 1FOM-Institute AMOLF
10:55
(22) Quantum Coherence Enabled Determination of the Energy Landscape in Light Harvesting Complex II using 2D Electronic Spectroscopy; Tessa R. Calhoun1,2, Naomi S. Ginsberg1,2, Gabriela S. Schlau-Cohen1,2, Yuan-Chung Cheng1.2, Matteo Ballottari3, Roberto Bassi3, Graham R. Fleming1,2; 1University of California, Berkeley, 2Lawrence Berkeley National Laboratory, 3University of Verona, Italy

TECHNICAL PROGRAM – MONDAY

Orals 9:15 – 11:15 AM
Monday Morning, Kentucky Ballroom E
THE FUTURE HISTORY OF ATOMIC SPECTROSCOPY

Organizer:  Gary Hieftje and Steven Ray; Presider:  Gary Hieftje

9:15
(23) Plasma Spectrometry: Stagnant or Pregnant?; Gary Hieftje; 1Indiana University
9:35
(24) Life Science Applications: New Challenges for ICP-MS; Norbert Jakubowski1, Larissa Waentig1, Peter  Roos2; 1Institute for Analytical Sciences, 2Leibniz Res. Centre for Working Environ
9:55
(25) The Renaissance of X-ray Fluorescence Spectrometry; George Havrilla; 1Los Alamos National Laboratory
10:15
(26) Laser Ablation –ICP-MS: Widely Applied, but not yet Fundamentally Understood; Detlef Gunther1, Robert  Kovacs1, Kohei Nishiguchi2, Keisuke Utani2; 1ETH Zurich, 2SUMITOMO SEIKA CHEMICALS
10:35
(27) Laser Induced Breakdown Spectroscopy:A Future Superstar?; Nicolo Omenetto; 1University of Florida
10:55
(28) Building from the Basics: Using Fundamental Studies as a Springboard For Future Developments in Atomic Spectroscopy; Paul Farnsworth1, Nicholas Taylor1, Haibin Ma1, Ross Spencer1; 1Brigham Young University
Monday Morning, Kentucky Ballroom F
VIBRATIONAL SPECTROSCOPY AND IMAGING OF PHARMACEUTICALS (sponsored by the Coblentz Society)
Organzier and Presider: Sergei Kazarian

9:15
(29) Novel Applications of FT-IR Imaging in Polymer Research and Surface Analysis; Heinz Siesler1, Elke Wessel2, Christian Vogel3; 1University of Duisburg-Essen, Germany, 2Beiersdorf AG, Hamburg, 3Federal Institute for Materials Research
9:35
(30) FTIR Imaging as a Unique Tool in the Characterization of Pharmaceutical Materials; J. Zach Hilt1, Dipti Biswal1, Hariharasudhan D. Chirra1; 1University of Kentucky
9:55
(31) Statistically Optimized Raman Microscopy for Detecting Low Levels of Undesired Polymorphic Forms in Low Dose Active Tablets; Slobodan Sasic1, Mark Whitlock1, Shawn Mehrens1; 1Pfizer
10:15
(32) Raman and NIR Imaging of Pharmaceutical Materials:  Practical Limits on Spatial Resolution; John Kauffman1, Sean Gilliam1, R. Scott Martin2; 1FDA, 2Saint Louis University
10:35
(33) FTIR Spectroscopic Imaging of Multicore Pharmaceutical Tablets; Patrick Wray1, Sergei Kazarian1; 1Imperial College London
10:55
(34) The Near-Infrared Chemical Imaging Picture of Counterfeit Anti-Viral Drug Heptodin™; Jean-Claude Wolff1, Marta Lopes2, Jose Bioucas-Dias2, Mario Figueiredo2; 1GlaxoSmithKline, Analytical Sciences, 2IST, Technical University of Lisbon

Monday Morning, Kentucky Ballroom G
BIOMEDICAL RAMAN

Organizer and Presider:  Francis W. L. Esmonde-White

9:15
(35) Geometrically-Accurate Tissue Phantoms for Transcutaneous Raman Spectroscopy; Francis W.L. Esmonde-White1, Karen A. Esmonde-White1, Kathryn A. Dooley1, Michael D. Morris1; 1University of Michigan
9:35
(36) Quantification and Structural Analysis of Protein PTMs using Raman Spectroscopy; Roger Jarvis1; 1University of Manchester
9:55
(37) in-vivo Raman Spectroscopic Characterization of Pediatric Tissues; Chad Lieber1, Mustafa Kabeer1; 1Children's Hospital of Orange County
10:15
(38) Raman Microscopy Of Layered Materials for Improved Signal Localization; Matthew Schulmerich1, Anil  Kodali1, Brynmor Davis1, Laura Jane Elgass1, Rohit Bhargava1; 1University of Illinois at Urbana-Champaign
10:35
(39) Multimodal Spectroscopy of Single Immune Cells Responding to Stimuli: What Raman and Elastic Scattering Can Tell Us; Andrew Berger1, Zachary Smith1; 1University of Rochester
10:55
(40) Nondistructive Screening for Pluripotency and Onset of Differentiation of Human Embryonic Stem Cells Using Raman Microspectroscopy; Michael Blades2, Georg Schulze1, Stanislav Konorov1,2, Nicholas Caron1, Jamie Piret1,3, Robin Turner1,2,4 ; 1Michael Smith Laboratories, The University of British Columbia, 2Department of Chemistry, The University of British Columbia, 3Department of Chemical & Biological Eng, Univerity of British Columbia, 4Department of Electrical & Computer Eng, University of British Columbia
Monday Morning, Show
CHROMATOGRAPHY / SEPARATIONS / NMR

Organizer: Curt Marcott; Presider: Julie Herberg
9:15
(41) Chemometric Classification of Apple Varieties Based on Their Volatile Organics by SPME-GCMS; Andrew Callender1, Amanda Crook1, Keyuri Patel1, Archana Tirumala1; 1Dept. of Chemistry, Tennessee Tech. University
9:35
(42) Concentration and Differentiation of Small Molecules using Electrophoretic Exclusion; Michelle Meighan1, Michael  Keebaugh1, Luke  Dziubczynski1, Stacy Kenyon1, Mark Hayes1; 1Arizona State University
9:55
(43) Advancements in a Portable Capillary Electrophoresis NMR System for Chemical Speciation; Julie L. Herberg1, Kristl Adams1, Greg Klunder1, Paul Steele1, Anthony Bernhardt1, Lee Evans1, Christopher Harvey1, Robert  Maxwell1; 1LLNL
10:15
(44) Some Possibilities of Headspace Liquid Phase Microextraction for Molecular Spectroscopy; Alexander Nazarenko1; 1SUNY College at Buffalo
10:35
(45) Propellant Stability Evaluations by Headspace Analysis; Greg Klunder1, Cindy Alviso1; 1Lawrence Livermore National Laboratory
10:55
(46) Investigation of Serum Amyloid P Component using Capillary Isoelectric Focusing and Matrix Assisted Laser Desorption/Ionization Mass Spectrometry; Noah Weiss1, Mark Hayes1, Randall Nelson1; 1Arizona State University
TECHNICAL PROGRAM – MONDAY

Orals 9:15 – 11:15 AM and Posters 12:30 – 2:00 PM

Monday Morning, Bluegrass I
ADDRESSING THE MEASUREMENT GAP IN BIOPHARMACEUTICAL DEVELOPMENT AND PRODUCTION – COMPLEX MOLECULES, COMPLEX PROBLEMS?

Organizer and Presider:  Neil Lewis

9:15
(48) Addressing Problems of Biopharmaceutical Formulation with Vibrational Spectroscopy and Synergistic Techniques; Rina K. Dukor1; 1BioTools, Inc.
9:35
(50) The Use of Electrospray-Differential Mobility Analysis To Determine Protein Aggregation; Michael J. Tarlov2, Leonard F. Pease III1,2, De-Hao Tsai3, Suvajyoti Guha3, Rebecca A. Zangmeister2, Michael R. Zachariah3; 1The University of Utah, 2Natil Inst of Standards and Technology, 3University of Maryland
9:55
(51) The Use of Gold Nanoparticle Probes and Dynamic Light Scattering Technique for Biomolecular Detection and Analysis; Qun Huo; 1University of Central Florida
10:35
(52) The Application of Dynamic Light Scattering to the Real-Time measurement of Biological Molecules and Biopharmaceuticals; Ulf Nobbmann1, Neil Lewis1; 1Malvern Instruments
Monday Morning, Bluegrass II
MASS SPECTROMETRY INSTRUMENTATION

Organizer and Presider:  Glen P. Jackson

9:15
(53) Nanomanipulation-Coupled to Nanospray Mass Spectrometry: Combinatorial Applications and Single Organelle Analysis; Guido Verbeck1; 1University of North Texas
9:35
(54) Ambient Mass Spectrometry using the Flowing Afterglow of an Atmospheric Pressure Glow Discharge.; Steven Ray1, Jacob Shelley1, Kevin Pfeuffer1, Gary Hieftje1; 1Indiana University, Department of Chemistry
9:55
(55) The Convergence of Novel Instrumentation and Gas-Phase Ion Chemistries to Address Analytical Challenges in Biological Mass Spectrometry; Gavin Reid1; 1Michigan State University
10:15
(56) Ion Activation using Electrons in a Linear Quadrupole Ion Trap; Gary Glish1, Takashi Baba1,2, Atim Enyenihi1, Natalie Thompson1; 1Department of Chemistry, U. North Carolina, 2Hitachi Ltd.,

10:35
(57) Recent Developments in Methods and Instrumentation for Ion/Ion and Ion Spectroscopy Studies; Scott McLuckey, James Redwine, Josh  Sebree, David  Erickson, Jian Liu, Tim Zwier; 1Purdue University
10:55
(58) Metastable Atom-Activated Dissociation Mass Spectrometry (MAD-MS) of Peptide Ions in a Quadrupole Ion Trap; Shannon Cook1, Glen  Jackson1; 1Ohio University

MONDAY POSTER SESSION

12:30 – 2:00 pm

Marriott Ballroom Prefunction Area
All Monday posters should be put up between 7:30 – 8:00 AM and removed at 5:00 PM.  Odd numbered poster boards present between 12:30 – 1:15 PM .  Even numbered poster boards present between 1:15 – 2:00 PM

Bioanalytical

Board #


1
(59) Polymeric Macroinitiators for Signal Amplification in AGET ATRP-based DNA Detection; Hong Qian1, Lin He1; 1Chemistry, NCSU

2
(60) Geometry and Efficacy of Trp-Trp and Tyr-Tyr Aromatic Interaction in Cross-Strand Positions of a Designed Beta-Hairpin; Ling Wu1, Dan McElheny1, Timothy  Keiderling1; 1University of Illinois at Chicago

3
(61) Validation of an HPLC-MS/MS Test Method for the Biomarkers 4-Ketocyclophosphamide, Cyclophosphamide and Ifosfamide in Humane Urine; Clayton B'Hymer; 1National Institute for Occupational Safety and Health

4
(62) Spectroscopic Studies of Beta-Lactoglobulin with Model Membrane Vesicles; Ge Zhang1, Ning Ge1; 1Department of Chemistry, Univ. of Illinois at Chicago

5
(63) Supramolecular Chirality in Protein and Peptide Fibrils Monitored by VCD; Laurence A Nafie1,2, Rosina A Lombardi1, Rina K Dukor2, Dmitry Kurouski3, Igor Lednev3; 1Syracuse University, 2BioTools, Inc., 3University of Albany

6
(64) MS and MS/MS Analysis of Human Meibum Lipids with Electrospray Ionization; Jianzhong Chen1,2, Kari Green-Church1, Kelly Nichols1; 1Ohio State University, 2Henry M. Jackson Foundation

7
(65) Utilization of Surface Plasmon Resonance to Investigate Binding Between Nucleoporins and Nuclear Transport Receptors.; Sean Bird1, Emiko Koyama2, Lane Baker1, Hideo Tokuhisa2; 1Indiana University, 2AIST

8
(66) Micro-Array Sensors for Cochlear Fluid Ions; Edward Chainani1, Alexander Scheeline1; 1University of Illinois at Urbana-Champaign

9
(67) Functionally Selective Lanthanide-Based Shift Reagents for Biomolecular Mass Spectrometry Applications; Thomas J. Kerr1, John A. McLean1; 1Vanderbilt University

10
(68) Development of a Biomonitoring Method for Assessing Exposure to Cyclophosphamide; Dale Shoemaker1, Jeffrey McLaurin1, 1Nat'l Institute for Occupational Safety and Health


11
(69) Observing Enzyme-Substrate Structure in Mechanistic Intermediates: Fiber-optic UV Resonance Raman Spectroscopy at Work; Christopher Addison1,2, Michael Blades2, Robin Turner1,2,3; 1Michael Smith Laboratories, UBC, 2Dept. of Chemistry, UBC, 3Dept. of Electrical Engineering, UBC

12
(70) Probing Promoter DNA Targets Directly on Cell Chromatin to Identify Transcription Factors; Huiping Zhang1, Joe Haegele1, Linda McGown1; 1Rensselaer Polytechnic Institute

13
(71) Detection of Thiobarbituric Acid Reactive Compounds using Surface Enhanced Raman Spectroscopy; Pravindya Haputhanthri1, Dongmao  Zhang1; 1Mississippi State University
TECHNICAL PROGRAM – MONDAY

Posters 12:30 – 2:00 PM
Board #


14
(72) Drop Coating Deposition Raman Spectroscopy of Dye Labelled Protein; Karthikeshwar Vangala, Dongmao Zhang, 1Mississippi State University

15
(73) Electrochemical-Atomic Force Microscopy (EC-AFM) Studies of Biological Cell Monolayers; Maksymilian Derylo,; 1Indiana University

16
(74) Modeling, Data Visualization and Histopathology using Fourier Transform Infrared (FT-IR) Spectroscopic Imaging of Human Tissue Specimens; Rohith Reddy1, 2, Rohit  Bhargava1, 2; 1University of Illinois at Urbana Champaign, 2Beckman Institute for Advanced Science

17
(75) Anomalies in In Vitro Bioaccessibility Intestinal Phase Extractions; Monique Adams1, Suzette Morman1; 1United States Geological Survey
Chromatography


18
(76) Effects of Pressure and Mobile Phase Composition on Stationary Phase Structure in Reversed-Phase Liquid Chromatography; James Patterson1, Arthur Quast1, Alexander Curtis1, Steven Goates1; 1Brigham Young University

19
(77) Evaluation of Coating Techniques for Chiral Ionic Liquids as Stationary Phases for Capillary Gas Chromatography; Pakritsadang Kaewsuya1, Stephen L. Morgan1, David Bwambok2, Isiah M. Warner2; 1University of South Carolina, SC, 2Louisiana State University, LA

20
(79) Solid-Phase Nano-Extraction: A Novel Method to Improve the Limits of Detection for the Analysis of PAH in Aqueous Solutions; Huiyong Wang1, Walter B Wilson1, Andres D. Campiglia1; 1Chemistry Department, University of Central Fl
Forensics


21
(80) Quantitative Analysis of Chemical Warfare Agent Degradation Products in Beverages by Liquid Chromatography Tandem Mass Spectrometry; Janel Owens1, Carolyn  Koester1; 1LLNL

22
(81) Standoff Detection of Hazardous Materials with Femtosecond LIDAR and DIAL; Michael Gord1, Sukesh Roy2, Paul Hsu1, James Gord1; 1Air Force Research Laboratory, 2Spectral Energies LLC

23
(82) Electrochemically Modulated Separations For Low Level U-Pu Measurements; D. C. Duckworth1, M. Liezers1, S. Hager1, T. Maiti1, S. L. Petersen1, K. B. Olsen1; 1Pacific Northwest National Lab
Imaging


24
(83) Raman Chemical Imaging of Explosive-Contaminated Fingerprints; Erik  Emmons1, Augustus Fountain1, Ashish Tripathi2, Jason Guicheteau1, Steven Christesen1; 1U.S. Army Edgewood Chemical Biological Center, 2SAIC

25
(84) Imaging of Mouse T-Lymphocyte and Mouse Spleen Tissue as Well as Prostate Cancer Cells by L-glutathione Capped CdTe Quantum Dots; Shukun Xu1, Wei  Dong1, 2, Xin Ge2, Linru Xu1, Huanyu Gao1, Meng Wang1, Chuanbin Mao3; 1Department of Chemistry, Northeastern University,, 2Shenyang Medical College, China, 3Department of Chemistry & Biochemistry

Board #


26
(85) Synthesis and Cell Imaging of Multicolor Silica-Coated NaYbF4:Er/Tm/Ho Up-Conversion Fluorescent Nanoparticles; Shukun Xu1, Meng Wang1, Congcong Mi1, Jinling Liu1, Feng Li1, Chuanbin Mao2, Wenxing Wang1, Cuihong Liu1, Yingfan Wu1, Zhangrun Xu1; 1Sciences College, Northeastern University, Shenyan, 2Department of Chemistry & Biochemistry

27
(86) Measurement of Ion Currents through Porous Membranes with Scanning Ion Conductance Microscopy; Chiao-Chen Chen1, Maksymilian A. Derylo1; 1Indiana University-Bloomington

28
(87) X-Ray Fluorescence Microscopy – New Tool for Materials Characterization.; Sergey Mamedov1, Yoshihiro Yokota1, Fran Adar1, Eunah Lee1, Jon Goldey1, George Setola1, Andrew Whitley1; 1Horiba Jobin Yvon Inc.

29
(88) Endosperm Discrimination of Isogenic Wheat via FT-IR Microspectroscopic Imaging and Lipid Extract MS; Lauren R. Brewer1, David L. Wetzel1; 1Kansas State University

30
(89) Preparation of Fe3O4/CdTe Magnetic/Fluorescent Multifunctional Nano-composites and their Application in Immuno-Labeling of Hela Cells; Shukun Xu1, Pan Sun1, Hongyan  Zhang1, Jing Chen1, Kuiyu Yi1, Jingpu Zhang1, Chuanbin Mao2, Chang Liu3, Jin Fang3; 1Department of Chemistry, Northeastern University, 2Department of Chemistry & Biochemistry, 3China Medical University
NMR


31
(90) Combination of NMR Spectroscopy and Microscopy to Measure Heterogeneous Reaction Rates; Rachel Langenbacher1, Walter  Bowyer1; 1Hobart and William Smith Colleges
Separation


32
(91) Aerosol Trails: Finding the Stamp of Human Presence; Josemar Castillo, Sarah Staton, Tom Taylor, Pierre Herckes, Mark Hayes; 1Arizona State University

33
(92) The Investigation of an Electrophoretic Trapping Device:  A Novel Approach to Separations Science; Stacy Kenyon1, Michelle Meighan1, Michael Keebaugh1, Mark Hayes1; 1Arizona State University
Surfaced Enhanced Raman Spectroscopy


34
(93) Optimization and Characterization of a SERS Based Immunomicrowell-array for Multiplexed Detection of Pathogenic Bacteria; Jian Sun1, Brian Cullum1; 1University of Maryland Baltimore County

35
(94) The Effect of SAM Dielectric Spacers on Multi-layer Surface Enhanced Raman Scattering (SERS) Substrates; Charles K Klutse, Brian M. Cullum; 1University of Maryland Baltimore County

36
(95) How SERS Can Deliver Novel Analytical Solutions for Routine and High-Throughput Applications; Graeme McNay1, David Eustace1, Caterina Netti1, Ewen Smith1; 1D3 Technologies Ltd, Glasgow, UK

37
(96) A New Highly Sensitive Detection Technique for the Identification of Multiple Bio-Markers in a Single Sample; Graeme McNay1, Julie Redden1, Shilpa Benedict1, Karen McCarney1, Alastair Ricketts1, Caterina Netti1, Ewen Smith1; 1D3 Technologies Ltd, Glasgow, UK
TECHNICAL PROGRAM – MONDAY

Orals 2:00 – 4:00 PM

Monday Afternoon, Kentucky Ballroom A
ADVANCES IN THz SPECTROSCOPY AND IMAGING (APPLICATIONS)

Organizer and Presider:  Gil Pacey

2:00
(97) Using Terahertz Pulsed Imaging to Help Understand Tablet Film Coating Quality: From Non-Destructive Film Coating Quality Analysis to Dissolution Prediction; Philip Taday1; 1TeraView Limited
2:40
(98) Qualitative Analysis of Collective Mode Frequency Shifts in L-alanine using Terahertz Spectroscopy; Anita Taulbee1,2, Justin Heuser3, Wolfgang Spendel1, Gilbert Pacey1,2; 1Miami University, 2IDCAST, 3Syngenta Crop Protection
3:20
(99) Propulsion Applications of Terahertz Sensing and Imaging; James Gord1; 1Air Force Research Laboratory
Monday Afternoon, Kentucky Ballroom B
CHEMICAL APPLICATIONS OF NANOMATERIALS

Organizer and Presider:  Frank E. Osterloh

2:00
(100) Nanowire Based Materials for Solar Cells and Li Ion Batteries; Mahendra Sunkara1, Vivekanand  Kumar1, Praveen Meduri1, Suresh Gubbala1; 1University of Louisville
2:20
(101) Use of Nanotectured Gold Films to Enhance Mid-IR Spectroscopy of Immersed Interfaces; Donald Land1, Travis Ruthenburg1, Terry Ng1, Simon Park1; 1UC Davis
2:40
(102) Magnetic Lipid Particles (MLPs): Iron Oxide Nanoparticles for Gene Transfer; Michael H. Nantz1, Souvik Biswas1, Laura E. Gordon1, Biswapriya Deb1, Stephanie J. Mattingly1, Archna P. Massey1, Geoffrey Clark1; 1University of Louisville
3:00
(103) Photoelectrochemistry of Complex Oxide Nanoparticles for Dye-Sensitized Solar Cells; Yiying Wu; 1Ohio State University
3:20
(104) Aerosol Synthesis and Applications of Nanoporous Materials; Sara Skrabalak1; 1Indiana University
3:40
(105) Enhanced Solar Energy to Hydrogen Fuel Conversion with a CdSe -MoS2 Nanoribbon Photocatalyst; Frank Osterloh1, F. Andrew  Frame1; 1University of California
Monday Afternoon, Kentucky Ballroom C
CHIRALITY: PHARMACEUTICAL APPLICATIONS OF VCD (sponsored by the Coblentz Society)
Organizer and Presider: Amid Salarai

2:00
(106) Determination of Absolute Configurations of an Enantiomer Pair by VCD: Validating Enantioselective Synthesis; Amid Salari1, Xiao-fa Lin1, Hanbiao Yang1, David Rotstein1; 1Roche Pharmaceuticals, Palo Alto
2:20
(107) Absolute Configuration Assignments for Chiral Molecules of Pharmaceutical Interests using Vibrational Circular Dichroism; Yanan He1, Oliver McConnell1; 1Wyeth Research
2:40
(108) Applications of Vibrational Circular Dichroism and Optical Rotation in Rational Drug Design and Process Chemistry; Michael  Bartberger1, Tiffany Correll2; 1Molecular Structure and Design, Amgen, Inc., 2Analytical Chemistry, Amgen, Inc.

3:00
(109) Experience in the Pharmaceutical Discovery Implementation of Vibrational Circular Dichroism For the Absolute Assignment of Chiral Structure; Don Pivonka1, Steve Wesolowski1; 1AstraZeneca
3:20
(110) Measurement of Artifact-Free VCD in the Solid-Phase: Stokes-Mueller Analysis and Experimental Results for Mulls and Films; Laurence A Nafie1, Rosina A Lombardi1; 1Syracuse University
3:40
(111) Do We Need Chiral Detectors for Chiral Chromatography?; Rekha Shah1; 1R/S Tech-Prob Solutions, LLC
Monday Afternoon, Kentucky Ballroom D
COHERENT TWO-DIMENSIONAL SPECTROSCOPY II (sponsored by the Coblentz Society)
Organizer: Wei Zhao; Presider: Junrong Zheng

2:00
(112) Vibrational Energy in Molecules Studied with 2D Vibrational Sum-Frequency Generation; Dana Dlott1, Jeffrey Carter1, Zhaohui Wang1, Hiroki Fujiwara1; 1University of Illinois at Urbana-Champaign
2:40
(113) Automation of 2D IR Spectroscopy for Analytical and Research Purposes; Martin Zanni1, Christopher Middleton1, Yun Ling1, David Strasfeld1; 1University of Wisconsin-Madison,

3:00
(114) Biological and Biomedical Applications of Two-Dimensional Vibrational Spectroscopy: Proteomics, Imaging and Structural Analysis; David Klug1, Frederic Fournier1, Rui Guo1, Elizabeth Gardner1, Christian Loeffeld1, Ian Gould1, Keith Willison1,2; 1Imperial College, 2Institute of Cancer Research
3:20
(115) Multimode 2D IR Spectroscopy for Biomolecular Structure and Dynamics; Jianping Wang1,2; 1Institute of Chemistry, 2Chinese Academy of Sciences
3:40
(116) 2D-IR Spectroscopy of Active Electronic Materials; Aaron Massari1, Audrey Eigner1; 1University of Minnesota, Twin Cities
Monday Afternoon, Kentucky Ballroom E
EXPLORING THE METALLOME – NEW DEPARTURES FOR METAL ANALYSES

Organizer and Presider:  Joe Caruso
2:00
(117) Development of a Dual-Source ICP/ESI Mass Spectrometer for Metallomics Analysis.; Steven Ray1, Alex Graham1, Duane Rogers1, Gary Hieftje1; 1Indiana University
2:20
(118) New Strategies for Metalloprotein Analysis and their Use in Clinical Diagnosis; Maria Montes-Bayon; 1University of Oviedo
2:40
(119) Analytical Challenges and Key Applications of Metallomics; Rudolf Grimm1; 1Agilent Technologies
3:00
(120) Early Applications of ICP-MS in DNA and RNA Characterization; Katarzyna Wrobel1, Kazimierz Wrobel1; 1University of Guanajuato
3:20
(121) Metallomics and Its Implications for Phosphorylation Studies; Joseph Caruso1, Jenny Ellis1, Krolin Kroening1; 1University of Cincinnati
3:40
(122) Analytical Approaches to Study the Fate of Gadolinium Contrast Agents in Biological Tissues; Brian Jackson1, Vivien Taylor1, Antonio Lanzirotti3, James Ranville4, Whitney High2; 1Dartmouth College, 2University of Colorado Health Sciences, 3University of Chicago, 4Colorado School of Mines
TECHNICAL PROGRAM – MONDAY

Orals 2:00 – 4:00 PM

Monday Afternoon, Kentucky Ballroom F
CHEMISTRY IN ART AND ARCHAEOLOGY

Organizer and Presider:  Mary Kate Donais

2:00
(123) ICP-MS with Adaptable Chamber Laser: Quantitative Analysis of Glass, Metal and Ceramic Artifacts in the Museum Environment; Laure Dussubieux1, Richard  Cox2, Mark Golitko3, Patrick Ryan Williams1; 1Field Museum of Natural History, 2Université de Quebec à Chicoutimi, 3University of Illinois at Chicago
2:40
(124) Analyses of Ancient Roman Pigments by Portable X-Ray Fluorescence and Raman Spectroscopies; Mary Kate Donais1, David George2, Sally Roberts3, Jack Roberts3; 1Saint Anselm College Chemistry Department, 2Saint Anselm College Classics Department, 3Symphotic TII Corporation
3:00
(125) Characterization in Shades of Blue: Archaeological Applications of Extractable Soil Phosphate using Molybdate Colorimetry and ICP-Emission Spectroscopy; E. Christian Wells1, Ruth F. Beeston2, Donald A. Storer3; 1University of South Florida, 2Davidson College, 3Southern State Community College
3:20
(126) The Use of Strontium, Neodymium and Lead Isotope Variations in Archaeological Applications; David De Muynck1,2, Patrick Degryse1, Frank Vanhaecke2; 1CAS, KULeuven (Belgium), 2Ghent University (Belgium)
3:40
(127) Radiocarbon Dating and Chemical Characterization of Rock Paintings; Ruth Ann Armitage; 1Eastern Michigan University
Monday Afternoon, Kentucky Ballroom G
CHALLENGES FOR RAMAN

Organizer: Ian Lewis; Presider: Sean Gilliam
2:00
(128) A Novel Method for Calibration of Imaging Spectrographs; Jason McClure1, Ed  Gooding1; 1Princeton Instruments
2:20
(129) Alignment of Raman Spectra for Calibration Maintenance; Wesley Thompson1, Brian Marquardt1; 1Applied Physics Lab - UW
2:40
(130) Transfer of Chemometric Models between Handheld Raman Systems: A Case Study Involving More than 2000 Fielded Systems; Robert L. Green1, Jeremy Linoski1, Robert Brush1, Wayne Jalenak1, Christopher D.  Brown1; 1Ahura Scientific
3:00
(131) Process Raman:Challenges and Rewards; Brian Marquardt1; 1University of Washington
3:20
(132) Integration of a Proximity Raman Hyperspectral Imaging Chemical, Biological and Explosives (CBE) Detector on a Small Unmanned Ground Vehicle; Charles Gardner1, Patrick Treado1, Parag Batavia2, Gary Gilbert3; 1ChemImage Corporation, 2Applied Perception, Inc., 3US Army TATRC
3:40
(133) Status of Small Robot-Mounted or Hand-Held, Solar-Blind, Standoff Chemical, Biological, and Explosives (CBE) Sensors; William  Hug1, Ray Reid1, Rohit Bhartia2, Arthur Lane2; 1Photon Systems, Inc., 2Caltech, JPL

Monday Afternoon, Show
FOOD FORENSICS

Organizer and Presider:  Janel Owens

2:00
(134) Food Analysis in the Veterinary Toxicology Laboratory; Michael Filigenzi1; 1University of California at Davis
2:20
(135) Immunoassay and Activity Assays as Forensic Tools: Ricin Detection as an Example; David Brandon1, Xiaohua He1; 1USDA Agricultural Research Service
2:40
(136) Evaluation of Modern Extraction Methods for the Analysis of Analytes Related to Food Defense; Lowri de Jager1, Gracia  Perfetti1, Gregory Diachenko1; 1U.S. Food and Drug Administration
3:00
(137) Food and Beverage Authentication using Enantiomeric Analyses; Greg Hirson1, Susan Ebeler1; 1University of California, Davis
3:20
(138) Mass Spectrometric Methods for the Identification and Characterization of Enteric Pathogens; Timothy R. Croley1, 2, Tiffany M. Mott1, 3, Robert A. Everley1,2,3, Shane A. Wyatt1,2, Denise M. Toney1; 1Virginia Division of Consolidated Lab Services, 2Virginia Commonwealth University, 3The University of Texas Medical Branch, 4Children's Hospital Boston
3:40
(139) An Introduction to the Food Emergency Response Network; Lorrie Lin1, Bryan Gamble1; 1Forensic Chemistry Center, U. S. Food and Drug Admin
Monday Afternoon, Bluegrass I
NEXT GEN SEPARATIONS: NON-LINEAR AND ARRAYS I

Organizer and Presider:  Mark A. Hayes

2:00
(140) Gradient Dielectrophoresis and Electrophoretic Capture; Mark Hayes1, Kangping Chen1, Sarah Staton1, Michelle Meighan1, Michael Keebaugh1, Stacy Kenyon1, Paul Jones1; 1Arizona State University
2:20
(141) Dielectrophoresis:  A Field Gradient Method for Manipulation of Red Blood Cells; Adrienne Minerick1, Kaela Leonard1, Soumya  Srivastava1; 1Mississippi State University
2:40
(142) Dielectrophoretic Cell and Microparticle Manipulation without Electrode-Sample Contact; Rafael Davalos1, Hadi Shafiee1, John Caldwell1, Mike Sano1; 1Virginia Tech
3:00
(143) Dielectrophoretic Fractionation of Biomolecules in a Microfluidic Device; Alexandra Ros1; 1Arizona State University
3:20
(144) Improving Reproducibility and Performance in Microscale Electric Field Gradient Focusing; Adam Woolley1, Xuefei Sun1, Dan Li1, Paul Farnsworth1, Dennis Tolley1, Karl Warnick1, Milton Lee1; 1Brigham Young University
Monday Afternoon, Bluegrass II
MICROBIOLOGICAL MASS SPECTROMETRY (MICROORGANISMS – BIOWARFARE)

Organizer and Presider:  Plamen A. Demirev

2:00
(145) Intact Protein Liquid Chromatography Mass Spectrometry Analysis of Bacteria; John H. Callahan1, Denis Andrzejewski1, Melinda McFarland1, Timothy Croley1, Rebecca Bell1, Eric Brown1, Steven Musser1; 1Ctr for Food Safety & Applied Nutrition/FDA
TECHNICAL PROGRAM – MONDAY

Orals 2:00 – 4:00 PM

2:20
(146) Identification of Fungal Isolates by MALDI-TOF MS; Justin Hettick1, Brett Green1, Vishnu Chaturvedi2, Amanda Buskirk1, James Slaven1, Michael Kashon1, Donald Beezhold1; 1NIOSH, 2NY State Department of Health
2:40
(147) Enhancing the Safety of the Nation's Food Supply by "Top-Down" Proteomic Identification of Proteins of Foodborne Pathogens Analyzed by MALDI-TOF-TOF-MS/MS; Clifton Fagerquist1; 1U.S. Department of Agriculture, ARS, WRRC
3:00
(148) Top-Down Identification of Protein Biomarkers in Bacteria with Unsequenced Genomes; Colin Wynne1, Catherine Fenselau1, Plamen Demirev2, Nathan Edwards3; 1University of Maryland, College Park, 2Johns Hopkins Applied Physics Lab, 3Georgetown University

3:20
(149) Rapid Detection and Identification of Microorganisms/Toxins by High Throughput, Automated Multiplexed Assay System Using Atmospheric Pressure MALDI MS/MS; Appavu Sundaram1, Berk Oktem1, Jane Razumovskaya1, Chaminda Gamage1, Robert Serino1, Vladimir Doroshenko1; 1Science and Engineering Services, Inc.
3:40
(150) Applications of Mass Spectrometry in Biodefense; Plamen Demirev1; 1Johns Hopkins University
4:00 PM Plenary, Kentucky Ballroom E
Quantitative Analysis Based on Imaging and Counting Single Molecules.  Joel Harris, University of Utah
TECHNICAL PROGRAM – TUESDAY

Plenary Lectures, Presider: André Sommer
7:55 AM - Presentation of FACSS Distinguished Service Award to Paul Bourassa and Mike Carrabba

Charles Mann Award
8:00 AM Plenary Lecture, Kentucky Ballroom E
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Pavel Matousek

(152) Deep Raman Spectroscopy of Biological Tissues and Pharmaceutical Products; Pavel Matousek; 1Rutherford Appleton Laboratory
Refer to page 12 for biographical information


ANACHEM Award
8:30 Plenary Lecture, Kentucky Ballroom E
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E. Neil Lewis

(153) Diffuse Reflections on Chemical Imaging; E. Neil Lewis1; 1Malvern Instruments
Refer to page 12 for biographical information
TUESDAY POSTER SESSION

9:00 – 10:15 AM and 1:30 – 3:00 PM

Exhibit Hall – Marriott Ballroom
All Tuesday posters should be put up between 7:30 – 8:00 AM and removed between 5:00 – 6:00 PM.  The odd numbered poster boards present in the morning session and the even numbered poster boards present in the afternoon session.

Atomic Spectroscopy

Board #


1
(154) Cutting Edge Metal Detector; Summer N. Hanna1, Joseph Keene1, Bradley T. Jones1; 1Wake Forest University

2
(155) Practical and Mechanistic Investigations involving the Phytoremediation of Arsenic and Lead from Contaminated Soil; David Butcher1, Sung-Gun Park1; 1Western Carolina University

3
(156) A Portable Tungsten Coil Atomic Emission Spectrometer With Two Coils; Jiyan Gu1, Bradley  Jones1, Clifton Calloway2; 1Dept.Chemistry,Wake Forest University, 2Dept.Chemistry Winthrop University

4
(157) A Portable Tungsten Coil Atomic Emission Spectrometer for the Determination of Trace Metals in Water and Soil Samples.; Jiyan Gu1, Bradley  Jones1, George Donati1, Clifton Calloway2; 1Wake Forest University, 2Winthrop University

5
(158) Double Tungsten Coil Atomic Emission Spectrometry: a Portable Method for the Determination of Refractory Elements; George Donati1, Clifton  Calloway, Jr.2, Bradley Jones1; 1Wake Forest University, 2Winthrop University
Bioanalytical


6
(161) Miniaturized Portable Raman System for Clinical Diagnosis of Gout; Xuanhao Sun1, Ozan Akkus1; 1Biomedical Engineering, Purdue University

7
(162) Towards Comprehensive Histopathologic Analyses in Breast Cancer with Mid-IR Spectroscopic Imaging; F. Nell Pounder1, Rohit Bhargava1; 1University of Illinois at Urbana-Champaign

8
(163) Dynamics of Peptide Separation in the digitalProteome Chip®; Stephen Haralampu, Dayana Argoti, James Dasch, William Kuhlman; 1Protein Forest, Inc.

Board #


9
(164) Analysis of Algal Physiological Response to Pollutants with Synchrotron Infrared Microspectroscopy; Justin Murdock1, David Wetzel2; 1USDA-ARS, National Sedimentation Laboratory, 2Kansas State University

10
(165) Origin of Multiexponential Tryptohphan Decay in Proteins; Carol Roach1; 1University of Delaware

11
(166) What Can A Dried Coffee Ring Tell Us About Biomedical Diagnostics? Microscopy and Raman Spectroscopy of Biofluid Drop Deposition; Karen Esmonde-White1, Bradford Clay2, Michael Morris3; 1Univ. of Michigan, Biomedical Engin., 2bioMerieux, 3Univ. of Michigan, Chemistry

12
(167) Arthroscopic Raman Spectroscopy for Identification of Damaged Cartilage; Karen Esmonde-White1, Francis Esmonde-White2, Blake  Roessler3, Michael  Morris2; 1Univ. of Michigan, Biomedical Engin., 2Univ. of Michigan, Chemistry, 3Univ. of Michigan Medical School

13
(168) Arsenic in Urine of a Leukemia Patient; Ela Bakowska1, R. Bradley Slease2, Michael Rieders1; 1NMS Labs, 2DCLP

14
(169) Capillary Zone Electrophoresis for the Analysis of 1-Hydroxynaphthalene, 2-Hydroxynaphthalene, 9-Hydroxyphenanthrene and Their Parent Polycyclic Aromatic Hydrocarbons; Gaston Knobel1, Andres Campiglia1; 1University of Central Florida

15
(171) Analysis of Hair by Inductively Coupled Plasma-Atomic Emission Spectrometry; Bethany L. Vaughn1, William C. Wetzel1; 1Thomas More College

16
(172) Raman Imaging Helping the War Fighter: Rapid Reagentless Diagnosis of Leishmania; Kathryn Kalasinsky1, John  Maier2, Amy Drauch2, Shona  Stewart2, Edgar Rowton3; 1Armed Forces Institute of Pathology, 2ChemImage Corporation, 3Walter Reed Army Institute of Research
TECHNICAL PROGRAM – TUESDAY

Posters 9:00 – 10:15 AM and 1:30 – 3:00 PM

Board #


17
(173) SERS Detection and Tracking of Nanoprobes: Enhanced Uptake and Nuclear Targeting in Single Cells; Molly K Gregas1, Jonathan P Scaffidi1, Benoit Lauly1, Tuan Vo-Dinh1; 1Duke University

18
(174) Activity of Psoralen-Functionalized Nanoscintillators on Cancer Cells Using X-Ray Excitation; Jonathan Scaffidi1,2, Molly Gregas1,2, Benoit Lauly1,2, Tuan Vo-Dinh1,2,3; 1Duke University, Dept of Biomedical Engineering, 2Duke University, Fitzpatrick Instititute, 3Duke University, Dept of Chemistry

19
(175) Fiber optic SERS-Based Intracellular pH Determination in Single Living Cells; Jonathan Scaffidi1,2, Molly Gregas1,2, Victoria Seewaldt2,3, Tuan Vo-Dinh1,2,3; 1Duke University, Dept of Biomedical Engineering, 2Duke University, Fitzpatrick Institute, 3Duke University, Duke School of Medicine, 4Duke University, Dept of Chemistry

20
(176) Spectrophotometric Determination of Ascorbic Acid in Pharmaceutical Formulations using Fe-Galloyl Complex; Anselm Omoike1, Saed Issac1; 1The University of Michigan-Flint

21
(177) Investigation of Noncovalent Dye-Protein Interactions and Their use for Microbe Determination by CE-LIF; Tara Massie1, Xiuli Lin1, Christa L. Colyer1, Qian Wang2, Hiroyuki Nakazumi3; 1Wake Forest University, 2University of South Carolina, 3Osaka Prefecture University
Imaging


22
(178) Defusing the Enemy – Standoff Hyperspectral Imaging of Threats; Matthew P. Nelson1, Paul A. Mangold1, Patrick J. Treado1; 1ChemImage Corporation

23
(180) Dynamic Laser Patterning for Biomolecular Imaging MALDI – Mass Spectrometry; Michal Kliman1, Jeffrey Enders1, Cody Goodwin1, John McLean1; 1Vanderbilt University

24
(181) Early Detection of Damage in Mushroom (Agaricus Bisporus) by VIS-Chemical Imaging: Comparison of Linear and Non-Linear Classification Methods; Lidia Esteve Agelet1, Aoife Gowen2, Colm O'Donell2, Charles R. Hurburgh1; 1Iowa State University, 2University College Dublin

25
(182) The Effect of Freeze-Thaw Cycling on Raman Spectra of Murine Skeletal Tissue; Matthew Kole1, John-David McElderry1, Michael Morris1; 1University of Michigan
Infrared


26
(183) Conformational Stability from Variable Temperature Infrared Spectra of Xenon Solutions, R0 Structural Parameters, Theoretical Calculations, and Vibrational Assignment for Pyrrolidine; Arindam Ganguly1, James R Durig1 ; 1University of Missouri-Kansas City

27
(184) Using Quantitative Vapor-Phase Infrared Spectra for Detection of Gaseous Emissions from Biomass Burning; Luisa T.M. Profeta1, Robert L. Sams2, Timothy J. Johnson1; 1Pacific Northwest National Laboratory

28
(185) Rapid Identification of Apoptotic T-Cells using Infrared Microscopy; Gary Hastings1, Ruili Wang1, Pinhas Fuchs1, Yu-sheng Hsu1, Julia Hilliard1; 1Georgia State University

Board #


29
(186) Synchronization for the Rapid-Scan Time-Resolved FTIR Spectroscopy; Sergey Shilov1; 1Bruker Optics

30
(187) Rigorous Optical Theory to Understand Artifacts in Mid-Infrared Absorption Microspectroscopy of Biological Tissues; Brynmor J. Davis1, Rohit Bhargava1, P. Scott Carney1; 1University of Illinois at Urbana-Champaign

31
(188) Transport of the Hydroxide Ion in Liquid Water Viewed Through Ultrafast Nonlinear Infrared Spectroscopy; Sean T. Roberts1, Krupa Ramasesha1, Poul B. Petersen1, Andrei Tokmakoff1; 1Massachusetts Institute of Technology

32
(189) A Planar Array IR (PA-IR) Spectrograph for In vivo, Real Time Analysis of Tears and Saliva; Roberta Colombo1, Bruce Chase1, John Rabolt1; 1University of Delaware, Newark, DE

33
(190) Picosecond Time-Resolved Surface-Enhanced Infrared Spectroscopy at the Electrochemical Interface; Masatoshi Osawa1, Akira Yamakata1; 1Catalysis Research Center, Hokkaido University
Mass Spectrometry


34
(191) The Analysis of Laboratory and Consumer Water Sources for the presence of BPA and Phthalates; Patricia Atkins1, Thomas Mancuso1, Vanaja  Sivakumar1; 1SPEX Certiprep

35
(193) Structural Characterization of Cyclic Peptide Natural Products using Ion Mobility-Mass Spectrometry; Cody Goodwin1,2, Larissa Fenn1,2, Brian Bachmann1,2, John McLean1,2; 1Vanderbilt University Department of Chemistry, 2Vanderbilt Institute of Chemical Biology

36
(194) Real Time Analysis of Cell Signaling and Response using Microfluidic Cell Trapping-Ion Mobility-Mass Spectrometry; Jeffrey R. Enders1, Sevugarajan Sundarapandian1, Kevin Seale1, John P. Wikswo1, John A. McLean1; 1Vanderbilt University

37
(195) Laser Ablation ICP-MS of Silver and Copper Coins for the Fun Chemistry of it; Jonathan Talbott; 1Varian Instruments

38
(196) Determination of Trace Element Distributions in Lake Sediments By Femtosecond Laser Ablation Inductively Coupled Plasma Mass Spectrometry (fs-LA-ICP-MS); Mohamed Shaheen1, 2, Brian Fryer1; 1GLIER, University of Windsor, Ontario, Canada, 2Dept. of Physics,Tanta University, Egypt

39
(197) Chemically Modified Electrodes for Rapid On-Line Electrochemically Modulated Separations and ICP-MS Analysis of Cesium; Michael A. Green1, Kate L. Ziegelgruber1, Shane M. Peper1, Douglas C. Duckworth1; 1Pacific Northwest National Laboraroy
Molecular Spectroscopy


40
(198) Second Harmonic and Sum-Frequency Generation Studies of Macroscopic Materials and Crystals; Chistopher Dehen1, Garth Simpson1; 1Purdue University

41
(199) ATR - FUV Spectroscopic Studies of Rydberg States of Molecules with Oxygen Atom in Liquid Phase; Yusuke Morisawa1, Akifumi Ikehata2, Noboru Higashi3, Yukihiro Ozaki1; 1Kwansei Gakuin University, 2National Food Research Institute, 3KURABO
TECHNICAL PROGRAM – TUESDAY

Posters 9:00 – 10:15 AM and 1:30 – 3:00 PM and Orals 10:15 AM – 12:15 PM

Board #


42
(200) ATR Far-Ultraviolet Spectroscopy Study on Hydration of Cations in Nitrate and Halide Aqueous Solutions; Yukihiro Ozaki1, Motoki Mitsuoka1, Akifumi Ikehata2, Yusuke Morisawa1, Noboru Higashi3, Naomi Kariyama3; 1Kwansei Gakuin University, 2National Food Research Institute, 3KURABO

43
(201) Solid Phase: In Ferrospectral Sorbed on Deae Sephadex A-25 for the Iron and Cobalt Determination by Batch and FIA; M. Inés Toral1, Grisel  Sanchez1, Prisila  Fernandez1, Patricia  Pizarro1, Viviana  Moncada1, Jorge Rivas1,2, Pablo Richter2; 1Department of Chemistry, Faculty of Sciences, Univ of Chile, 2Department of Inorganic and Analytic Chemitry, Chile


44
(202) Determination Hg(II) and Pb(II) in Presence of CD(II) AS 2.5-Dimercapto-1,3,4-Thiadiazol Complexes Retained on DEAE SEPHADEX A25; M. Inés Toral1, Esteban Tapia1; 1Department of Chemistry, Faculty of Sciences, University of Chile

45
(203) Evaluation of Spatial Resolution in IR Microscopy using a Hemispherical Ge ATR Accessory; Shinobu Heier1, Koichi  Nishikida1, Claude  Robotham1, Federico Izzia1; 1Thermo Fisher Scientific

46
(204) Information Management and Web 2.0 – Is Spectroscopy Special?; Steven Best1, David Joyce1, Richard Sefecka2; 1Thermo Fisher Scientific, 2Microsoft

47
(205) Vibrational Microspectroscopic Imaging of Functional Groups in Individual Native and Chemically Modified Starch Granules; David L Wetzel1, Yong-Cheng Shi1; 1Kansas State University
Raman


48
(206) Ultra-Narrowband Tunable Notch Filter for Raman Spectroscopy; Christophe Moser1, Frank  Havermeyer1; 1Ondax, Inc.

49
(207) in vivo Raman Imaging for Direct Monitoring of Oil Production in Microalgae; Huawen Wu1, Joanne Volponi1, Seema Singh1; 1Sandia National Laboratories

50
(208) Raman Spectra of Lignocellulosics: Applications in the Plant Biomass to Biofuels Arena; Andrew Whitley ; 1Cellulose Sciences International, Madison, Wiscons, 2Horiba Scientific, Edison, New Jersey

51
(209) Initial Excited-State Structural Dynamics Of 9-Methyl Adenine from UV Resonance Raman Spectroscopy; Sulayman Olaepo1, Glen Loppnow1; 1University of Alberta

52
(210) Raman Mapping of Single Wall Carbon Nanotube Distribution on Phase Separated Polystyrene and Polymethylmethacrylate; Paulette Guillory1; 1Thermo Fisher Scientific, 2McMaster University

53
(211) 3-Dimensional Confocal Raman Microscopy for Characterizing Multicomponent Polymer Systems; Alexander Rzhevskii1; 1Thermo Fisher Scientific

54
(212) Potential of Raman Spectroscopy for Evaluation of Bone Quality in Osteoporosis Patients. First Results from a Prospective Study; Gurjit S. Mandair1, Aaron M.  Swick1, Mohammed P. Akhter2, Steven S. Goldstein1, Robert R. Recker2, Michael D. Morris1; 1University of Michigan, 2Creighton University

Tuesday Morning, Kentucky Ballroom A
NEXT GEN SEPARATIONS: 
NON-LINEAR AND ARRAYS II

Organizer and Presider:  Mark A. Hayes

10:15
(213) Simple Microfluidics for Multi-Step Biochemical Analysis; David Ross1, Jason Kralj1, Mathew Munson1, Eugenia Romantseva1, Catherine Lo1, Jonathan  Shackman2, Alyssa Henry3, Mark Meacham1, Laurie Locascio1; 1NIST, 2Temple University, 3Applied Reserch Associates, Inc.
10:55
(214) Application of AC and DC Electric Fields in Insulator-Based Dielectrophoresis; Blanca H. Lapizco Encinas1, Javier L. Baylon-Cardiel1, Ana V. Chávez-Santoscoy1; Sergio O. Martínez-Chapa1; 1Tecnologico de Monterrey
11:15
(215) Gradient Elution Isotachophoresis Coupled to Capillary Zone Electrophoresis for Femtomolar Amino Acid Detection Limits; Jonathan Shackman, Nejea Davis1, Manasa Mamunooru1, Chandni Vyas1; 1Temple University
11:35
(216) Electrofocusing Small, Organic Ions; Cornelius Ivory1, Jeff Burke1, Colin Smith1; 1Washington State University
Tuesday Morning, Kentucky Ballroom B
PHARMACEUTICAL FORENSICS

Organizer and Presider:  Mark R. Witkowsli

10:15
(217) Analysis of Suspected Counterfeit Drugs: Application of Emerging Analytical Methods; Anthony Zook1, Richard Steinbeiser1, Leah Buhler1; 1Merck & Co., Inc.
10:35
(218) Authentication of Pharmaceutical Products by Fieldable Raman Spectroscopy; Robert Brush1, Julien Bradley1, Christopher Brown1; 1Ahura Scientific, Inc.
10:55
(219) Multivariate Analysis of ATR-FTIR Spectroscopic Data for the Forensic Examination of Pharmaceutical Labels; Mary Carrabba1, Deidre Krupp1, Mark Witkowski2; 1Southern Oregon University, 2FDA Forensic Chemistry Center
11:15
(220) Trace Examination Techniques and Their Use in Pharmaceutical Forensics; Mark Witkowski1, Douglas Albright1, JaCinta Batson1, John Crowe1, Moseley Fulcher1, Adam Lanzarotta1, Sara Adrian1, Frank Platek1, Nicola Ranieri1; 1FDA Forensic Chemistry Center
11:35
(221) Comparison of LC/MS and Ion Mobility Spectrometry combined with Mass Spectrometry for Differentiation of Counterfeit Heptodin™; Jean-Claude Wolff1, Christine Eckers1, Alice Laures1, Marta Lopes1; 1GlaxoSmithKline
11:55
(222) Carbon, Magnesium & Sulfur Isotope Ration Measurements Combined with Trace Metal Profiling for Detection of Counterfeit Antiviral Drugs; Jean-Claude Wolff1, Rebeca Santamaria-Fernadez2, Ruth Hearn2; 1GlaxoSmithKline, 2LGC Ltd
Tuesday Morning, Kentucky Ballroom C
NEAR INFRARED SPECTROSCOPY IN THE ACADEMIC SETTING (sponsored by the Coblentz Society)
Organizer and Presider:  J. Clay Harris

10:15
(223) 2D Correlation Spectroscopy: A Tool for Spectral Interpretation and Much More; Franklin Barton1, James de Haseth1; 1Light Light Solutions, LLC
TECHNICAL PROGRAM – TUESDAY

Orals 10:15 AM – 12:15 PM

10:55
(225) Vibrational Spectroscopic Analysis and Chemometrics: From In-Service Short Courses to Collegiate Classes; David L. Wetzel1; 1Kansas State University
11:15
(226) Imagination is More Important Than Knowledge; Robert Lodder1; 1Univesity of Kentucky
11:35
(227) NIR Biospectroscopy in Teaching: Womb to Tomb Metabolic Assessment; David Burns1; 1McGill University
Tuesday Morning, Kentucky Ballroom D
SUPER RESOLUTION LINEAR AND NONLINEAR MICROSCOPIES

Organizer: Stephan Stranick; Presiders: Stephan Stranick and 
Chris Michaels

10:15
(228) A Comparison between Coherent and Spontaneous Raman Scattering under Biological Imaging Conditions; Jennifer Ogilvie, Meng Cui, Brandon Bachler, Sarah Nichols; 1University of Michigan
10:35
(229) Superresolved Fabrication with RAPID Lithography; John Fourkas1, Linjie Li1, Rafael Gattass1, Erez Gershgoren1, Hana Hwang1; 1University of Maryland
10:55
(230) Coherent Anti-Stokes Microscopy of Single Carbon Nanotubes; Eric Potma1; 1University of California, Irvine
11:15
(231) Chemical Imaging with Raman Microscopy; Chris Michaels1; 1NIST
11:35
(232) Confocal Raman Imaging in Geosciences; Klaus Weishaupt1, Thomas Dieing1, Andrea Jauss1, Jan Toporski1, Fernando vargas1, Ute Schmidt1; 1WITec GmbH
11:55
(233) Biomedical Applications Based on a Comparative Raman and CARS-Imaging Study; Juergen Popp1,2, Christoph  Krafft2, Benjamin Dietzek1,2, Andreas Stallmach3, Iver Petersen3, Michael Schmitt1; 1Friedrich-Schiller University Jena, 2Institute of Photonic Technology, Jena, 3University Hospital Jena
Tuesday Morning, Kentucky Ballroom E
SAMPLING THE WORLD WITH LASER-ABLATION AND ATOMIC SPECTROMETRY

Organizers: Detlef Günther and Jorge Pisonero; 
Presider: Detlef Günther
10:15
(234) Did We Learn Something in LA-ICP-MS?; Helmut Lindner2, Jorge Pisonero1, Anemie Bogaerts2, Detlef Günther 3 ; 1University of Oviedo, 2University of Antwerp, 3Swiss Federal Institute of Technology
10:35
(235) LA-ICP-MS and Experiments Still to be Done; Carmen C. Garcia1, Helmut Lindner2, Kay Niemax1; 1ISAS- Institute for Analytical Sciences, 2PLASMANT,University of Antwerp
10:55
(236) Laser Ablation Generated Particles: Size Distribution Measurements by Differential Mobility Analyzer, and Chemical Composition by Inductively Coupled Plasma Time-of-Flight MS; Jhanis J. Gonzalez1, Dayana D. Oropeza1, Richard E. Russo1; 1Lawrence Berkeley National Laboratory
11:15
(237) Laser Sampling and Rapid 2D-3D Analysis; Roland Hergenröder1, Evgeny Gurevich1, Damiano Montecelli2; 1ISAS, 2Universita Como, Italy
11:35
(238) Major Element Analysis using Laser Ablation Inductively Coupled Plasma Mass Spectrometry; Detlef Gunther1, Karin Birbaum1; 1ETH Zurich
11:55
(239) Elemental Analysis of Sediment Reference Materials: A Comparison between Femtosecond and Nanosecond Laser Ablation Inductively Coupled Plasma Mass Spectrometry; Mohamed Shaheen1, 2, Brian Fryer1; 1GLIER, University of Windsor, Ontario, Canada, 2Dept. of Physics,Tanta University, Egypt
Tuesday Morning, Kentucky Ballroom F
PRACTICAL MID-INFRARED SPECTROSCOPY FOR THE REAL WORLD I: A SYMPOSIUM IN HONOR OF THE LATE PAUL A. WILKS, JR. (sponsored by the Coblentz Society)
Organizer and Presider: Robert G. Messerschmidt

10:15
(240) Paul Wilks: 6 Degrees of Separation; Robert G. Messerschmidt1; 1Rare Light, Inc.
10:35
(241) Quantitative Analysis Using Simple, Low Resolution Infrared Analyzers; Donald Lavery1; 1Wilks Enterprise, Inc.

10:55
(242) Where Has Practical Infrared Spectroscopy Gone?; Robert W. Hannah1; 1Perkin-Elmer
11:15
(243) Oil Spills, Infrared Spectra and Wilks Scientific - a Perspective 35 Years Later; Chris W. Brown1; 1University of Rhode Island
11:35
(244) Forensic Applications of Internal Reflection Spectroscopy –“Happiness is Being in the Winner’s Circle!”; John A. Reffner1; 1John Jay College, CUNY
11:55
(245) Taking ATR into the Field : Portable FT-IR in Defense of the Homeland; David Schiering; 1Smiths Detection
Tuesday Morning, Kentucky Ballroom G

ANACHEM Award

Organizer:  Neil Lewis; Presiders Keith Olsen and Ian R. Lewis

10:15
(246) Raman Spectroscopy - a Great Tool for Sticky Situations?; Neil Everall1; 1Intertek-MSG
10:35
(247) A Decade under the Microscope: Chemical Imaging for Fun and (Occaisionally) Profit; Linda Kidder; 1Malvern Instruments, Inc.
10:55
(248) Raman Spectroscopy: Beyond Crystallization and Laboratory Reaction Monitoring; Ian Lewis; 1Kaiser Optical Systems, Inc.
11:15
(249) Nanoscale Raman Spectroscopic Imaging: Applications to Biological Assemblies; Ira Levin1, Tso-Ching Chen1, Stephan Stranick2, Zachary Schultz1; 1National Institutes of Health, 2National Institute of Standards and Tech
11:35
(250) The Emergence of Spectral Imaging as a Powerful Industrial Problem-Solving Tool; Curtis Marcott1; 1Light Light Solutions
11:55
(251) Part-Per-Billion Gas Sensing with Compact Photoacoustic FTS; Christopher Manning1, Mike J. Gross1, Alan C. Samuels2; 1Manning Applied Technology, 2US Army Edgewood Chemical Biological Ctr.

Tuesday Morning, Show
COHERENT TWO-DIMENSIONAL SPECTROSCOPY II 
(sponsored by the Coblentz Society)
Organizer: Wei Zhao; Presider: Aaron Massari

10:15
(252) Multiple-Population Period Transient Spectroscopy (MUPPETS): Disentangling Heterogeneity in Rates; Mark Berg, Champak Khurmi; 1University of South Carolina
TECHNICAL PROGRAM – TUESDAY

Orals 10:15 AM – 12:15 PM and 3:00 – 5:00 PM

10:35
(253) Ultrafast Infrared Spectroscopy of Charge Carrier Dynamics in Organic Photovoltaic Materials; John Asbury1, Ryan Pensack1, Kyle Banyas1; 1Penn State University
10:55
(254) Using Coherent 2D Spectroscopy to Separate Rotational and Vibrational Contributions in Heavily Congested Electronic Spectra; Peter Chen1; 1Spelman College
11:15
(255) Relaxation-Assisted 2DIR: Correlating Energy Transport Time with Intermode Distance; Igor Rubtsov ; 1Tulane University
11:35
(256) Surface Plasmon Aided SFG; Junrong Zheng1, Hongtao Bian1, Jaeho  Sung2, Weitao Liu2, Daniel Rosenfeld3, Feng Wang2, Yuen-Ron Shen2; 1Rice University, 2UC Berkeley, 3Stanford Unversity
11:55
(257) Quantum Effects in Biology:  Using Spectroscopy to Elucidate Design Principles of Photosynthesis; Gregory Engel1; 1The University of Chicago
Tuesday Morning, Bluegrass I
IMAGING AND MASS SPECTROMETRY

Organizer and Presider: Michelle Reyzer
10:15
(258) Direct Orthotopic Human Glioma Models: Protein and Drug Analysis using MALDI-IMS; Sara Frappier1, Anuraag  Sarangi1, Michael  Cooper1, Richard Caprioli1; 1Vanderbilt University
10:35
(259) MALDI Imaging of Ocular Lens Proteins: A Spatial View of Protein Aging; Kevin Schey1, Angus Grey1; 1Vanderbilt University
10:55
(260) MALDI Imaging and Identification of Small Molecules in Eye Tissue Flat-Mounts; Timothy J Garrett1, Robert F. Menger1, William W. Dawson1, Richard A. Yost1; 1University of Florida
11:15
(261) Mass Spectrometric Imaging in High Spatial Resolution and High Mass Resolution for the Study of Plant Functional Genomics; Young Jin  Lee1,2, Ji Hyun Jun1,2, Zhenjiu Liu1,2, Zhihong Song1,2, Basil Nikolau1,2, Edward Yeung1,2; 1Iowa State University, 2Ames Laboratory-US DOE
11:35
(262) Tissue Imaging using Desorption Electrospray Ionization; Chunping Wu1, Demian  Ifa1, Nicholas  Manicke1, Graham Cooks1; 1Department of Chemistry, Purdue University
11:55
(263) High-Resolution Mass Spec Imaging of Small Molecule Targets using MALDI-FTMS; Katherine Kellersberger1, Santosh Kesari2, Claire  Sauvageot2, Nathalie Y.R. Agar3,4; 1Bruker Daltonics, 2Dana Farber Cancer Institute, 3Brigham and Womens Hospital, 4Harvard Medical School, Neurosurgery
Tuesday Morning, Bluegrass II

PROGRESS IN ICP-MS: PURSUING THE ULTIMATE IN ANALYTICAL PERFORMANCE

Organizers and Presiders: Norbert Jakubowski and Steven J. Ray
10:15
(264) Mass Spectrograph Equipped with a Novel Faraday-strip Array Camera for use in Plasma-Source Mass Spectrometry; Jeremy Felton1, Gregory Schilling1, Steven  Ray1, Roger Sperline2, M. Bonner Denton2, Charles Barinaga3, David Koppenaal3, Gary Hieftje1; 1Indiana University, 2University of Arizona, 3Pacific Northwest National Laboratory

10:35
(265) Towards High-Resolution ICPMS with Orbital Trapping Technology; David W Koppenaal1, George J. Hager, Charles J. Barinaga1, Martin Liezers1; 1Pacific Northwest National Laboratory
10:55
(266) A New Design of Ion lens and Collision Reaction Cell for High-Efficiency Collision Mode Interference Removal for ICP-MS; Amir Liba1, Edward McCurdy1; 1Agilent Technologies
11:15
(267) Extending the Linear Dynamic Range in ICP-MS: Technical Principles and Applications; Meike Hamester1, Julian Wills1, Torsten Lindemann1, Lothar Rottmann1; 1Thermo Fisher Scientific
11:35
(268) Protein Studies in Cerebral Spinal Fluid Fractions with capLC-ICPMS and nanoLC-CHIP-ITMS; Karolin K. Kroening1, Julia Kuhlmann1, Renee Easter1, Yaofang Zhang1, Joseph A. Caruso1; 1University of Cincinnati
11:55
(269) A Multivariate Approach to Internal Standard Choice for ICP(TOF)MS and its Applicability Across Instrument Platforms; Haley Finley-Jones1, John Molloy2, James Holcombe1; 1The University of Texas at Austin, 2NIST
12:30 PM, FREE LUNCH and EMPLOYMENT DISCUSSION FOR STUDENTS

hosted by SABIC Innovative Plastics.
Eat lunch and chat with professionals from a wide range of professional fields (academic, government, chemical industry, pharmaceuticals, goods and services, etc.)  It’s a unique opportunity to ask questions, get helpful tips, and discuss topics that relate to your specific career-seeking situation within the current job market. Marriott Ballroom IV
TUESDAY AFTERNOON POSTER SESSION

Break and Dessert

1:30 – 3:00 PM

Exhibit Hall – Marriott Ballroom

Even numbered poster boards present.

See page 48 for a listing of the posters.

Tuesday Afternoon, Kentucky Ballroom A
CHEMICAL IMAGING AND ITS USE IN FORENSIC SCIENCE

Organizer and Presider:  Diane Keith Williams

3:00
(270) Infrared Spectroscopic Imaging for Noninvasive Detection of Latent Fingerprints; Nicole Crane; 1Wyeth Pharmaceuticals
3:20
(271) Hyperspectral Imaging of Colorless Pepper Spray and Lubricants; Kerri Moloughney1, Diane Williams2; 1Oak Ridge Institute of Science and Education, 2FBI, Laboratory Division
3:40
(272) Chemical Imaging of Ink Line Crossings; Kerri Moloughney1, Diane Williams2; 1Oak Ridge Institute of Science and Education, 2FBI, Laboratory Division
4:00
(273) Using Single-Point ATR-FTIR and ATR-FTIR Imaging for the Detection and Characterization of Counterfeit Pharmaceutical Tablets; Adam Lanzarotta1,2, Zachary Wenker2, Mark Witkowski1, Andre Sommer2; 1USFDA Forensic Chemistry Center, 2Miami University
TECHNICAL PROGRAM - TUESDAY

Orals 3:00 – 5:00 PM

4:20
(274) Performance Evaluation of IR Imaging for the Discrimination of Bloodstains; Jessica McCutcheon1, Heather  Brooke1, Megan Baranowski1, Michael Myrick1, Stephen Morgan1; 1University of South Carolina
4:40
(275) Short-Wave Infrared Hyperspectral Imaging of Explosives; Kerri Moloughney1, Diane Williams2; 1Oak Ridge Institute of Science and Education, 2FBI, Laboratory Division
Tuesday Afternoon, Kentucky Ballroom B
NIR SPECTROSCOPY/IMAGING IN PHARMA 
(sponsored by the Coblentz Society)
Organizers: Hung Tian and May Ma; Presider: May Ma
3:00
(276) Use of Vibration Spectroscopic Techniques for Pharmaceutical PAT and QbD Applications; Huiquan Wu; 1Food and Drug Administration
3:20
(277) Multivariate Analysis of Spectroscopic Data: Gaining Process Understanding through the Development Process; Katherine Bakeev1, Edita Botonjic-Sehic2; 1CAMO Software Inc., 2GE Security
3:40
(278) Maximising and Understanding Information from Chemical  Images; Don Clark1; 1Pfizer Global R&D
4:00
(279) Transmission Raman, a New Technique for Rugged Content Uniformity Analysis?  A Comparison with Raman Mapping; Eunah Lee1, Renata Lewandowska2, Fran Adar1, Andrew Whitley1, Bernard Roussel2, Quan Liu3, Reza Fasshihi3; 1HORIBA Scientific USA, 2HORIBA Scientific France, 3Temple University
4:20
(280) A Comparison of Raman and NIR Chemical Imaging for Ingredient Specific Particle Sizing of Nasal Suspension Formulations; Ryan Priore1, Oksana Olkhovyk1, Oksana Klueva1, Patrick Treado1; 1ChemImage Corporation
4:40
(281) Spectral Imaging using Tunable Laser Source; Lam Nguyen1, Eli Margalith1; 1OPOTEK, Inc.
Tuesday Afternoon, Kentucky Ballroom C
SPECTROSCOPY AND NANOMATERIALS

Organizer and Presider: Yat Li

3:00
(282) Multiple Exciton Generation in Semiconductor Quantum Dots; Arthur Nozik1,2, Matt Beard1, Joey Luther1, Matt Law3, Aaron Midgett1, Octavi Semonin1, Randy Ellingson4; 1NREL, 2University of Colorado, Boulder, 3University of California, Irvine, 4University of Toledo
3:40
(283) Coupling to Light and Energy Dissipation in Nanomaterials Studied through Single Particle Transient Absorption Spectroscopy; Gregory Hartland; 1University of Notre Dame
4:00
(284) A Stable Silver Colloid for SER(R)S Spectroscopy; Peter White1, Jakob  Hjortkjaer1; 1ReForensics
4:20
(285) Metal Oxide Nanowire Arrays for Photoelectrochemical Water Splitting; Yat Li; 1University of California, Santa Cruz
Tuesday Afternoon, Kentucky Ballroom D
DIRECT IONIZATION MASS SPECTROMETRY

Organizer and Presider: Ismael Cotte-Rodriguez

3:00
(286) Ambient Desorption Ionization using Laboratory and Miniature Mass Spectrometers; R. Graham Cooks; 1Purdue University

3:20
(287) Developing Novel Hybrid Ionization Sources Around the MALDESI Technology Platform; Adam Hawkridge1, Jason Sampson1, Brent Dixon1, Kermit Murray2, David Muddiman1; 1North Carolina State University, 2Louisiana State University
3:40
(288) Laser Ablation Electrospray Ionization (LAESI) Mass Spectrometry for Direct Analysis and Imaging of Cells and Tissues; Akos Vertes1, Peter Nemes1, Bindesh Shrestha1; 1George Washington University
4:00
(289) Ambient Liquid Extraction Surface Sampling Probe/Ionization Coupled with Mass Spectrometric Detection; Gary Van Berkel ; 1Oak Ridge National Laboratory
4:20
(290) Coupling Electrochemistry with Desorption Electrospray Ionization Mass Spectrometry (DESI-MS); Hao Chen1, Jiwen Li1, Zhixin Miao1, Yun Zhang1; 1Ohio University
4:40
(291) Ambient Mass Spectrometry: Using Desorption Electrospray Ionization for Substrate Modification Analysis; Ismael Cotte-Rodriguez1; 1Procter & Gamble Co.
Tuesday Afternoon, Kentucky Ballroom F
PRACTICAL MID-INFRARED SPECTROSCOPY FOR THE REAL WORLD II: A SYMPOSIUM IN HONOR OF THE LATE PAUL A. WILKS, JR. 
(sponsored by the Coblentz Society)
Organizer and Presider: Robert G. Messerschmidt

3:00
(292) The Wilks Scientific Years – How Does a Small Company Find and Hit the Jackpot?; Anthony Gilby1; 1Waters Corporation, retired
3:40
(293) Does FT-IR Have a Future?; Peter Griffiths; 1University of Idaho
4:00
(294) Evanescent Wave Imaging:From Large Unconvetional Samples to Single Cells; André  Sommer; 1Miami University
4:20
(295) Why Infrared Expertise Matters in Today’s Turnkey World; Gloria Story1; 1P&G
4:40
(296) Design and Practical Applications for Full-Capability Pocket FTIRs; Christopher D. Brown 1Ahura Scientific
Tuesday Afternoon, Kentucky Ballroom G
CHARLES MANN AWARD

Organziers: Ian R. Lewis and Pavel Matousek; 
Presider: Ian R. Lewis

3:00
(297) Non-Invasive Raman Spectroscopy and Tomography of Human and Animal Tissue; Michael D. Morris; 1University of Michigan
3:20
(298) Temporal and Spatial Resolution in Transmission Raman Photon Migration; Neil Everall1, Pavel Matousek2, Kate Ronayne2, Neil Macleod2; 1Intertek-MSG, 2Rutherford Appleton Lab
3:40
(299) The Potential of SORS (Spatially Offset Raman Spectroscopy) and Transmission Raman for Cancer Medicine; Nicholas Stone1, 2, Francis Gibbons1, Pavel Matousek3; 1Gloucestershir Hospitals NHS Foundation Trust, UK, 2Cranfield University, UK, 3Rutherford Appleton Laboratory, UK
TECHNICAL PROGRAM – TUESDAY

Orals 3:00 – 5:00 PM

4:00
(300) Transmission Raman Spectroscopy for Robust Tablet Assessment; Jonas Johansson1, Olof Svensson1, Staffan Folestad2, Anders Sparen2, Mike Claybourn3; 1Analytical Dev. AstraZeneca R&D Mölndal, 2Product Dev. AstraZeneca R&D Mölndal, 3Analytical Dev. AstraZeneca R&D, Maccl
4:20
(301) Depth Enhanced Detection of Soft Tissue Cancer with SORS; Anita Mahadevan-Jansen1, Matthew Keller2, Mark Kelley2; 1Vanderbilt University, 2Vanderbilt University Medical Center
4:40
(302) Enhanced Rejection of Out-of-Focus Light in Confocal Raman Microscopy using Optical Preprocessing; Michael Pelletier1; 1Pfizer
Tuesday Afternoon, Show
BIOANALYTICAL CHEMISTRY

Organizer Curt Marcott; Presider: Howland Jones
3:00
(303) Optical imaging of CdSe Quantum Dot Uptake and Trafficking in Live Cells for Studying Toxicology; Jesse Aaron1, Adrienne Greene1, George Bachand1, Jerilyn Timlin1; 1Sandia National Laboratories
3:20
(304) Evaluation of the Cross-Talk in Extended Surface SERS Substrates for Sub-Diffraction Limited Chemical Imaging; John Kiser1, Brian Cullum1; 1UMBC
3:40
(305) Rapid and Innovative Formation of Giant Unilamellar Vesicles; Laura  Steller1, Heiko Keller2, Petra Schwille2, Hagen Schmidt1; 1IFW Dresden, 2BIOTEC Dresden
4:00
(306) NIR Spectral Assessment of Embryonic Reproductive Potential for in vitro Fertilization; Mark Henson1, Lucy Botros1, Kevin Judge1, Pieter Roos1, Denny Sakkas1; 1Molecular Biometrics Inc.
4:20
(307) Label-free in-situ Monitoring of Algal Lipid Production using Fluorescence Hyperspectral Imaging; Howland Jones1, Ryan Davis1, Bryce Ricken1, Seema Singh1, Isaac Rhodes2, Peter Lammers2; 1Sandia National Labs, 2New Mexico State University
4:40
(308) Ultrasensitive Detection and Characterization of Proteins for Proteomics; Rohit Bhartia1,4, William Hug2, Richard Kidd1, Everett Salas3, Bruno DeVanidiere2, Nicolas Garnier2, Arthur Lane1, Kripa Sijapati2, Ray Reid2, ; 1Caltech/JPL/NASA, 2Photon Systems, Inc., 3Rice Univeristy, 4University of Southern California
Tuesday Afternoon, Bluegrass I
HIDDEN ISOTOPE RATIO INFORMATION – YOURS TO DISCOVER WITH (MC-)ICP-MS

Organizers and Presiders: Frank Vanhaecke and Ralph Sturgeon
3:00
(309) The Realities of Measuring Isotope Ratios in Real Complex  Samples; Kurt Kyser; 1Queen's University
3:40
(310) New Tricks with a Mature Technology: Recent Advances in Multi-Collector ICP-MS; William Ian Ridley1, Michael Pribil1; 1USGS
4:00
(311) Mass Bias Fractionation Laws for Multi-Collector ICP-MS: Assumptions and their Experimental Verification; Juris Meija1, Lu Yang1, Ralph Sturgeon1, Zoltan Mester1; 1NRC Institute for National Measurement Standards
4:20
(312) Mass-Independent Fractionation of Sn and Hg Isotopes Due to Photolytic Demethylation in Aqueous Solution; Frank Vanhaecke1, Dmitry Malinovskiy1; 1Ghent University
4:40
(313) The Romans are Coming! Evolution of Bilbilis Mint Investigated by Means of LA-ICPMS Isotopic Analysis; Martin Resano1, Carlos Saenz-Preciado2, Ramiro Alloza2, Maria P. Marzo2, Frank Vanhaecke3, Ralph Sturgeon4; 1University of Zaragoza, 2Cultural Heritage Lab of Aragón, 3Gent University, 4National Research Council Canada
Tuesday Afternoon, Bluegrass II
MODERN ELEMENTAL SPECIATION ANALYSIS

Organizers and Presiders: Wolfgang Buscher, Michael Sperling, Jack Creed

3:00
(314) From Elemental Speciation to Elemental Labeling; Joerg Bettmer1, Daniel Kutscher1; 1University of Oviedo
3:20
(315) Mercury Speciation Analysis for the Investigation of the Interaction of Thimerosal with Blood Components; Michael Sperling1, Stefan Trümpler1, Wiebke Lohmann1, Björn Meermann1, Wolfgang Buscher1, Uwe Karst1; 1University of Münster, Inst. Inorg. & Anal. Chem.
3:40
(316) Analysis of Arsenicals and their Sulfur Analogs in the Cecum Content of a Mouse using Collision Cell ICP-MS and ESI-MS; Tatyana Pinyayev1, Kevin M. Kubachka2, Christina M. Gallawa1,3, Patricia A. Creed1, John T. Creed1, Michael C. Kohan4, Karen Herbin-Davis4, David J. Thomas4; 1U.S. EPA, NERL, MCEARD, 2FDA, FCC, 3Student Services Contractor, 4U.S. EPA, NHEERL, ETD
4:00
(317) Cellular Metallomics Studies using PAGE LA-ICP-MS: Back to Basics; Haley Finley-Jones1, Isaac Arnquist1, James Holcombe1; 1University of Texas at Austin
4:20
(318) HPLC-Particle Beam Mass Spectrometry for the Comprehensive Speciation of Botanical Products; R. Kenneth Marcus1, Joaudimir Castro1, C. Derrick Quarles, Jr.1; 1Clemson University
4:40
(319) Determination of Lead in Toys and Children’s Products via Microwave Digestion and Axial ICP-OES Spectrometry; Doug Shrader1, Steve Wall1, Elaine Hasty2; 1Varian, Inc., 2CEM Corporation
TECHNICAL PROGRAM – WEDNESDAY

Plenary Lectures, Presider: André Sommer

Applied Spectroscopy William F. Meggers Award
8:00 AM Plenary Lecture, Kentucky Ballroom E
[image: image21.jpg]



Christian Pellerin
(320) A New Method for the Time-Resolved Analysis of Structure and Orientation: Polarization Modulation Infrared Structural Absorbance Spectroscopy; Christian Pellerin1, Yongri Liang1, Damien Mauran1, Robert Prud'homme1; 1University of Montreal
Refer to page 15 for biographical information

Applied Spectroscopy Lester W. Strock Award
8:30 AM Plenary Lecture, Kentucky Ballroom E
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Nicolo Omenetto
(321) Lasers as Sampling and Excitation Tools in Analytical Atomic Spectroscopy; Nicolo Omenetto; 1University of Florida
Refer to page 14 for biographical information
WEDNESDAY POSTER SESSION

9:00 – 10:15 AM and 1:30 – 3:00 PM

Exhibit Hall – Marriott Ballroom
All Wednesday posters should be put up between 7:30 – 8:00 AM and removed at 5:00 PM.  The odd numbered poster boards present in the morning session and the even numbered poster boards present in the afternoon session.

Electrochemistry
Board #


1
(322) Electrochemistry in Ultrasonically-Levitated Drops; Alexander Scheeline1, Steven Markwell1, Edward Chainani1, Rebekah Wilson1; 1University of Illinois at Urbana-Champaign

2
(323) Creating a Reversible Ion Gate using a Microelectromagnet; Joseph  Basore1, Lane Baker1, Nickolay  Lavrik2; 1Indiana University, 2Oak Ridge National Lab

3
(324) Electrochemical Method for Fabricating Metal/Molecule/Metal Junctions and their Sensing Applications; Radhika Dasari1, Zamborini Francis1; 1University of Louisville
Infrared


4
(325) Determination of the Relationship Between Thickness of Thin Films on Fabrics and the Resulting Spectrum Based on Diffuse Reflectance FT-IR; Megan Baranowski1, Michael  Myrick1; 1University of South Carolina

5
(326) Improved Method of Building the Gas IR Calibration Set Based on Hitran2008 Database; Libing Ren; 1Department of Precision Instrument Tsinghua University

6
(327) Mass Spectrometric Analysis of Tissues, Small Molecules and Peptides Directly from Aqueous Solutions using an Atmospheric Pressure Infrared Ion Source; Mark Little1, Lam Nguyen1, Eli Margalith1, Berk Oktem2, Maciej Bromirski2, Vladimir Doroshenko2; 1OPOTEK, Inc., Carlsbad, CA, 2MassTech, Inc., Columbia, MD

7
(328) Spectral Histology of Human Prostate Tissue using Mid-Infrared Spectroscopic Imaging; Michael Walsh1, Rohit Bhargava1; 1University of Illinois

8
(329) Comparison of Vibrational Circular Dichroism (VCD) Instruments for Amide I and II Measurement in Selected Model Polypeptides and Proteins; Ahmed  Lakhani1, Timothy Keiderling1; 1University of Illinois at Chicago
Board #


9
(330) Characterizing Peptide Helices by Site-Specific Coupling through Use of Isotopic Labeling; Heng Chi1; 1university of Illinois - Chicago
Laser Spectroscopy


10
(331) Two Wave Coupling in CdSe Quantum Dots; Qiguang Yang1, Jaetae Seo1, Bagher Tabibi1, William Yu2 ; 1Hampton University, 2Worcester Polytechnic Institute

11
(332) Modeling Bone Mineralization: Raman Analysis of Octacalcium Phosphate to Apatite; Ryan Paul1, Brandon Whitman1, Mary Tecklenburg1; 1Central Michigan University

12
(333) Modeling Bone Mineralization: Raman analysis of Amorphous Calcium Phosphate to Apatite; Dan Zhou1, Brandon  Whitman1, Mary Tecklenburg1; 1Central Michigan University

13
(334) Raman Spectroscopic Monitoring of Biodiesel Separations; Michael Todd1, David Allan1, Dale  LeCaptain1; 1Central Michigan University

14
(335) Ab Initio Calculations of Molecular Structure and Vibrational Spectra of 2,3-Dimithyl-1,4-naphthoquinone; Priyanka Singh1; 1BHU

15
(336) Stability Analysis of Pattern Formation in a Photorefractive; Mahendra Kumar Maurya1, Tarun Yadav1, Ramanjore Yadav1; 1Banaras Hindu University
Materials Characterization


16
(337) Amorphous Carbon Substrates: New Chemistries And Applications; Matthew Lockett1, Lloyd  Smith1; 1University of Wisconsin - Madison

17
(339) Measuring Diffusion in Bisurea Organogels; Karla S. McCain1, Holly E. Messamore1, Andrew J. Carr1; 1Austin College

18
(340) Infrared Spectroscopy and Thermal Analysis of succinic acid based plasticizer for PVC; Amanda Stuart1, Dale LeCaptain1, Dillip Mohanty1; 1Central Michigan University
TECHNICAL PROGRAM – WEDNESDAY

Poster Session 9:00 – 10:15 AM and 1:30 – 3:00 PM

Microscopy

Board #


19
(341) Gold Nanorods as Non-bleaching, High Resolution Orientation probes for in vivo Imaging; Gufeng Wang1,2, Wei Sun1,2, Ning Fang1,2; 1Chemistry Department, Iowa State University, 2Ames Laboratory, Department of Energy

20
(342) Development and Applications of Ion-Selective-Scanning Ion Conductance Microscopy; Celeste Morris1, Chiao-Chen Chen1, Lane Baker1; 1Indiana University
Molecular Spectroscopy


21
(343) High Accuracy Transmittance Measurements with FTIR Spectrometers; Richard Spragg1, Andrew Turner1, Hugh Burnett1, Dean Brown2; 1Perkinelmer LAS UK, 2Perkinelmer LAS USA

22
(344) Protein Conformation Changes with Humidity; Janiece Hope, Michael Porter; 1Cargill, Inc.

23
(345) Simultaneous Determination of Pt(IV) And Pd(II), as Complex with 2,6-Dapema in Solid Phase Using Ratio Spectrophotometry First Derivative; M. Inés Toral1, Cesar Soto2; 1Facultad de Ciencias, University of Chile, 2Facultad de Ciencias Químicas

24
(346) Photon Trapping Spectroscopy; John  Frost1, Peter Geissinger1, Joseph Aldstadt1; 1University of Wisconsin-Milwaukee

25
(347) Applications of X-Ray Photoelectron Spectroscopy to the Study of Uranium Chemical Systems; Dale L Perry; 1Lawrence Berkeley Laboratory

26
(348) Analysis of Rotational Spectroscopy of Nitrogen Dioxide Using Coherent Two-Dimensional Spectroscopy; Kamilah Mitchell, Dr. Peter  Chen; 1Spelman College

27
(349) The First Theoretical Vibrational Spectroscopic Study of a Hofmann 3-Phenylpropylamine (3-PPA) Complex: Ni(3-PPA)2Ni(CN)4.; Arslan Ünal1, Sükrü Sentürk2, Mustafa Senyel1; 1Anadolu University, 2Dumlupinar University

28
(350) A New Raman Optical Activity Spectrometer for Bioanalyses; Honggang Li1, Rina K. Dukor1, Laurence A. Nafie1,2; 1BioTools, Inc., 2Syracuse University
Nanotechnology


29
(351) Nanoparticles by Soft Synthesis; Elena Tkatchenko1, Pavel Fedorov1, Tasoltan Basiev1; 1General Physics Institute

30
(352) Surface Enhanced Raman Scattering Nanoparticle Labels with Magnetic Response; John Heckel, George  Chumanov; 1Clemson University, 2Clemson University

31
(353) Photoreduced Platinum Nanoparticles in an Aqueous Polyethylenimine Solution: Synthesis and Catalytic Activity; Litao Bai1, Cynthia  Kaeser1, Shane  Street1; 1Department of Chemstry, University of Alabama

32
(354) Superluminal and Subluminal Light Propagation in CdSe Quantum Dots; Qiguang Yang1, Jaetae Seo1, Bagher Tabibi1, William Yu2; 1Hampton University, 2Worcester Polytechnic Institute

33
(355) Immuno-SERS for Prostate Cancer Detection; Jaetae Seo1, Doyle Temple1, Wan-Joong Kim2, Sungsoo Jung3, Yongtae Kim3; 1Hampton University, 2ETRI, 3KRISS

Board #


34
(356) Fabrication and Functionalization of Gold-Coated Rare Earth Oxide Nanoparticles; Jonathan Scaffidi1,2, Molly Gregas1,2, Benoit Lauly1,2, Tuan Vo-Dinh1,2,3; 1Duke University, Dept. of Biomedical Engineering, 2Duke University, Fitzpatrick Institute, 3Duke University, Dept. of Chemistry
Near Infrared


35
(357) Applying Mechanistic Understanding of Optical Absorption and Scattering Phenomena to Enhance the Spectroscopic Analyses of Pharmaceutical Materials; Zhenqi Shi1, Carl Anderson1; 1Grad Sch of Pharmaceutical Sci, Duquesne University

36
(358) Local Mode Analysis for the Stretching Overtones of an Aniline and their Band Assignments; Yusuke Morisawa1, Satoshi Nomura1, Yukihiro Ozaki1; 1Kwansei Gakuin University

37
(359) Simultaneous Prediction of Key Cotton Fiber Qualities from UV/Visible/NIR Reflectance; Yongliang Liu1, Gary R. Gamble1, Devron Thibodeaux1; 1USDA, ARS, Cotton Quality Research Station
NMR


38
(360) A Deuterium NMR Method Offering Insight into the Fluid Behavior in Countercurrent Chromatography; Jill Hochlowski1, David  Whittern1, Steven Spanton1; 1Abbott Laboratories

39
(361) Determination of the Most Stable Form of 4-phenylbutylamine by Vibrational and NMR Spectroscopy.; Senyel1, Arslan Ünal1, Sükrü Sentürk2; 1Anadolu University, 2Dumlupinar University

40
(362) CE with On-Line Portable NMR Spectroscopy for the Analysis of Pharmaceutical and Environmental Relevant compounds; Joana  Diekmann2, Kristl L.  Adams1, Greg Klunder1, Paul T. Steele1, Christopher  Harvey1, Lee  Evans1, Carla Vogt2, Julie Herberg1; 1Lawrence Livermore National Laboratory, 2Leibniz University Hannover, Callinstraß
Pharmaceutical


41
(363) Dissolution Performance Prediction of Asymmetric Membrane Tablets (AMT)  using Non-destructive Techniques:  A Case Study; Lin Zhang1, Nidhi Mahajan1, Michael  Likar1; 1Pfizer Global R&D

42
(364) A High-Efficiency Sample Preparation Procedure with Dimethylformamide for the Determination of Metals in Pharmaceutical Materials by ICP-OES; Qiang Tu1, Tiebang Wang1, Vincent Antonucci1; 1Merck & Co., Inc.

43
(365) Sensitive and Selective Nonlinear Optical Imaging of Nascent Protein Crystals; Ellen Gualtieri1, David Kissick1, Garth Simpson1; 1Purdue University

44
(366) Rapid Screening of Illegal Adulterants in Herbal Dietary Supplements using Ion Mobility Spectrometry; Connie Gryniewicz1, John Reepmeyer1, John Kauffman1, Lucinda Buhse1; 1US Food and Drug Administration

45
(367) Detection of Crystal Nucleation of Pharmaceutical Compound by Second Order Nonlinear Optical Imaging; Debbie  Wanapun1, Umesh Kestur1, Lynne  Taylor1, Garth Simpson1; 1Purdue University

46
(368) Application of Wavelet Transform Technique for the Analysis of X-ray Fluorescence Spectra; Sergey Arzhantsev1, John Kauffman1; 1Division of Pharmaceutical Analysis, FDA
TECHNICAL PROGRAM – WEDNESDAY

Poster Sessions 9:00 – 10:15 AM and 1:30 – 3:00 PM and Orals 10:15 AM – 12:15 PM

Board #


47
(369) Utilization of FT-Raman Spectroscopy to Unravel the Complicated Polymorphism of GW786034B (Pazopanib); Pingyun  Chen1, David H. Igo1, Lee Katrincic1, Ricky W. Couch1; 1GlaxoSmithKline
Process Control/Analysis


48
(370) Strategies to Combine Spectroscopic Data for Raw Material Analysis; Maureen Lanan1, Julie Wei1; 1Biogen Idec, Cambridge, MA

49
(371) Raman Monitoring of Continuous Biodiesel Production; Elizabeth Lanning1, David Allan1, Michael Todd1, Dale LeCaptain1; 1Central Michigan University

50
(372) Hyperspectral Monitoring of Moving Process Samples; Gabor Kemeny1, Gina Stuessy1; 1Middleton Research
Surface Enhanced Raman Spectroscopy


51
(373) Surface-Enhanced Raman Scattering Detection of Polycyclic Aromatic Hydrocarbons and Polychlorinated Biphenyls; Kyle Bantz1, Courtney Jones1, Christy Haynes1; 1University of Minnesota

52
(374) Activated Silver Colloids as SERS Media for the Identification and Quantitation of Amino Acids; Noah Kolodziejksi1, Rajan Gurjar1, Madhavi Seetamraju1, Richard  Myers1; 1Radiation Monitoring Devices, Inc.

53
(375) Immunoassay Applications using Gold Nanoshells to Enhance Raman Probes (SERS); Marcelo Nakaema1, Martin Tibudan1, Yu-Jen Lin2, Vimal Swarup2, Sandra Bishnoi2, Timothy Keiderling1; 1Department of Chemistry, UI at Chicago, 2BCPS Department, Illinois Inst. of Tech

54
(376) Nucleic Acid Detection using Nano-network Plasmonic Coupling Interference (NAPCI): A New Approach for Biomedical Diagnostics and Biosensing Applications; Hsin-Neng Wang1, 2, Tuan Vo-Dinh1,2,3; 1Department of Biomedical Engineering, 2Fitzpatrick Institute for Photonics, 3Department of Chemistry
Wednesday Morning, Kentucky Ballroom A
INORGANIC NANOPARTICLES FOR BIOLOGICAL AND BIOMEDICAL APPLICATIONS

Organizer and Presider: Rongchao Jin

10:15
(377) Gold Nanocages: A Novel Class of Nanomaterials for Biomedical Applications; Younan Xia; 1Washington University
10:55
(378) Silver Nanoparticles for Molecular Probing of Cells, Tissues, and Organs by SERS and their Toxicological Effects; Ioana Pavel1, Dawn Wooley1, Zofia Gagnon2; 1Wright State University, 2Marist College
11:15
(379) Inorganic Nanocrystals for Biomedical Diagnosis; Y. Charles Cao1; 1University of Florida
11:35
(380) Multifunctional Colloidal Nanostructures through Surface Protected Etching; Yadong Yin1; 1University of California, Riverside
11:55
(381) Gold Quantum Dots as Biological Probes; Rongchao Jin; 1Carnegie Mellon University

Wednesday Morning, Kentucky Ballroom B
NANO BASED SERS
Organizers: Duncan Graham, Karen Faulds, Michael Natan; Presider: Duncan Graham

10:15
(382) Novel Nanorod Array Substrates as a Platform for SERS-Based Biosensing of Infectious Disease; Richard Dluhy1, Jeremy Driskell1, Ralph Tripp1, Yiping Zhao1, Paul Rota2, Duncan Krause1; 1University of Georgia, 2Centers for Disease Control
10:35
(383) Comparison of Protein and Dye Interaction with Noble Metal Nanoparticles; Mohamed Siyam Mohamed Ansar1, Dongmao Zhang1; 1Mississippi State University
10:55
(384) Multifunctional Nanoparticles for Surface-Enhanced Raman Scattering Based Chemical Imaging; Steven Emory, Matthew Holt, Daniel Finley, Hannah Sturtevant; 1Western Washington University
11:15
(385) Functionalised Nanoparticles and SERRS for Bioanalysis; Duncan Graham1, Karen  Faulds1, David  Thompson1, Fiona McKenzie1, Robert  Stokes1, Ross  Stevenson1, Axel Hueber2, Iain  McInnes2; 1University of Strathclyde, 2University of Glasgow
11:35
(386) Highly Ordered SERS Nanoarrays for Sub-Diffraction Limited, Label-Free Chemical Imaging; Brian Cullum; 1University of Maryland Baltimore County
11:55
(387) Surface Enhanced Raman Scattering as a Readout Strategy for Immunodetection; Marc Porter; 1University of Utah
Wednesday Morning, Kentucky Ballroom C
ADVANCES IN ION MOBILITY-MASS SPECTROMETRY
Organizer and Presider:  John A. McLean
10:15
(388) Determining Protein Quaternary Structures using Constraints from Gas-Phase Measurements; Brandon Ruotolo1; 1University of Michigan, Department of Chemistry
10:35
(389) High-Resolution Overtone Mobility Spectrometry Measurements using a Circular Drift Tube Design; Stephen Valentine1, Samuel Merenbloom1, David Clemmer1; 1Indiana University
10:55
(390) Quantitative Proteomic Strategies using Ion Mobility Shift Labels; Randi Gant-Branum1, Thomas Kerr1, John McLean1 ; 1Vanderbilt University
11:15
(391) Ion Mobility – Softlanding for Characterization and Isolation of Nanoclusters; Guido Verbeck1; 1University of North Texas
11:35
(392) Structure Selective Imaging of Lipids and Peptides Directly from Tissue using MALDI Imaging Ion Mobility-Mass Spectrometry; Whitney Ridenour1, Richard Caprioli1; 1Vanderbilt University Medical Center
11:55
(393) On-Line Measurements of the Secreteome: ‘Oming in on Systems Biology; John A. McLean1, Jeffrey R. Enders1, Sevugarajan Sundarapandian1, Kevin T. Seale1, John P. Wickswo1; 1Vanderbilt University
Wednesday Morning, Kentucky Ballroom D
PROCESS SENSORS FOR IMPROVED CHARACTERIZATION AND CONTROL

Organizer:  Mel Koch; Presider: Brian Marquardt

10:15
(394) Characterization and Reproducibility of Small Process Gas and Liquid Sensors; Charles W. Branham1, Conor Smith2, Kari MeGee2, Kent Mann2, Brian Marquardt1; 1University of Washington, 2University of Minnesota
TECHNICAL PROGRAM – WEDNESDAY

Orals 10:15 AM – 12:15 PM

10:35
(395) Process LIBS Applications; Andre Blain1, Stephane Mallette1; 1Pharma Laser - AnaLIBS, 2National Research Council of Canada
10:55
(396) The Necessary Tools to be Successful with Chemical Reaction Monitoring and Characterization of Particle Systems – Real World Examples…Real World ROI; Jeffrey W. Sherman1; 1Asia-Pacific Busines Development and Advanced Technology Development and Mettler Toledo AutoChem, Inc.
11:15
(397) Integrating Process NMR and NeSSI; Mike McCarthy1, Lu Zhang1, Sandra Garcia1, 1UC Davis
11:35
(398) Automated Analytical Sensing Systems and Monitors for Environmental Process Monitoring; Jay Grate1, Oleg Egorov1, Matthew O'Hara1; 1Pacific Northwest National Laboratory
Wednesday Morning, Kentucky Ballroom E

NUCLEAR DISARMAMENT, NUCLEAR ENERGY & WEAPONS OF MASS DESTRUCTION

Organizer and Presider: Akbar Montaser

10:15
Introduction – Mere Humanity, Akbar Montaser

10:20
(400) Nuclear Disarmament Now; David Krieger
10:55
(401) Weapons of Mass Destruction: The Dilemmas and Prospects; Vahid Majidi; 1FBI
11:30
(402) Prospects for Clean Nuclear Energy, TBD
12:05
Discussion with speakers.

Wednesday Morning, Kentucky Ballroom F
STROCK AWARD

Organizers and Presiders: Paul Farnsworth and Ben Smith

10:15
(403) Quantitative Spectroscopy in the Nineteenth Century; Ben Smith; 1University of Florida
10:35
(404) Laser-induced Breakdown Spectroscopy:  The Role in the Plasma-Analyte Interaction Puzzle; David Hahn1, Prasoon Diwakar1; 1University of Florida
10:55
(405) Where Have All the Lasers Gone - Lasers in Spectrochemical Analysis; Ulrich Panne1,2, Igor Gornushkin1; 1BAM Federal Institute for Materials Research, 21Humboldt-Universität zu Berlin
11:15
(406) High Precision Spectrochemical Measurements; Gregory Turk1, Michael Winchester1, Robert Vocke1; 1NIST
11:35
(407) Breakdown and Heating of Resonantly Laser Induced Plasmas in Gases; Kay Niemax1, Cedomil Vadla2, Vlasta Horvatic2 ; 1ISAS, Dortmund (Germany), 2Institute of Physics, Zagreb (Croatia)
11:55
(408) Tracing Ion Flow through the Skimmer Cone of an ICP-MS with Laser-Induced Fluorescence; Paul Farnsworth1, Nicholas Taylor1, Haibin Ma1; 1Brigham Young University
Wednesday Morning, Kentucky Ballroom G
ADVANCED PORTABLE INSTRUMENTATION – TAKING THE LAB TO THE SAMPLE 
(sponsored by ACS and the Coblentz Society)
Organizer and Presider: M. Bonner Denton

10:15
(409) Capabilities of a New-Generation Hand-Held Ion Mobility Spectrometer; David Jones1, Roger P. Sperline2, M. Bonner Denton2; 1Sandia National Laboratories, 2University of Arizona
10:35
(410) Possibilities and Limitations of Hand Held EDXRF Instruments in Analytical Practice; Joachim Heckel1; 1SPECTRO / AMETEK
10:55
(411) Criteria and Potential for Hand-Held Laser Induced Breakdown Spectroscopy; Ben Smith; 1University of Florida
11:15
(413) New Developments in High Performance Handheld Raman and FTIR Instruments; Christopher Brown1; 1Ahura Scientific
11:35
(414) Design Optimization of Compact and Portable UV, VIS, and NIR Spectrometers; Jason Eichenholz1; 1Ocean Optics Inc.
Wednesday Morning, Show
X-RAY FLUORESCENCE: NEW APPLICATIONS IN MATERIALS CHARACTERIZATION

Organizers:  George J. Havrilla and Jake Shelley; 
Presider: George J. Havrilla

10:15
(415) X-ray Analysis at Different Length Scales; Koen Janssens1; 1University of Antwerp
10:35
(416) Micro and Trace X-ray Fluorescence Analysis in Laboratory; Kouichi Tsuji1, Kazuhiko Nakano1; 1Osaka City University
10:55
(417) Three-Dimensional X-ray Fluorescence Micro- and Nano-Analysis using Synchrotron Radiation; Laszlo Vincze1; 1Ghent University
11:15
(418) Calibration of Total Reflection X-ray Fluorescence Instrumentation with a Novel Methodology; Chris Sparks1, Ursula Fittschen2, George Havrilla2; 1SVTC Technologies, 2Los Alamos National Laboratory
11:35
(419) Assessing Material Heterogeneity using Chemometric and X-ray Methods; John Molloy1, John Sieber1, Rolf Zeisler1; 1National Institute of Standards and Technology
11:55
(420) Advances In Trace Elemental Determination using a Prototype Grazing Incident Micro X-ray Fluorescence Instrument and Picoliter Deposits for Sample Preparation; Ursula E. A. Fittschen1, George J. Havrilla1; 1Los Alamos National Laboratory
Wednesday Morning, Bluegrass I
CHEMOMETRICS VERSUS STATISTICS: THE OTHER SIDE OF THE HILL

Organizer and Presider:  William Rayens

10:15
(421) A Statistical Framework for Differential Network Analysis (DNA) from Microarray Data; Susmita Datta1, Ryan  Gill1, Somnath Datta1; 1University of Louisville, 2University of Louisville, 3University of Louisville
10:35
(422) Integrated Sensing and Processing (ISP) Chemometrics; Craig Douglas1, Victor Ginting1; 1University of Wyoming
10:55
(423) Integrated Sensing and Processing (ISP) Chemometrics; Robert Lodder; 1University of Kentucky
11:15
(424) Pattern Recognition Assisted Infrared Library Searching; Barry  Lavine, Kadambari Nuguru, Nikhil  Mirjankar; 1Oklahoma State University
11:55
(425) Connecting PLS to Ridged Discrimination; William Rayens1, Yushu Liu1; 1University of Kentucky
TECHNICAL PROGRAM – WEDNESDAY

Orals 10:15 AM – 12:15 PM and 3:00 – 5:00 PM

Wednesday Morning, Bluegrass II
MIR IMAGING: ATR AND MORE 
(sponsored by the Coblentz Society)
Organizer and Presider: Gloria Story
10:15
(426) The Advantages of an Attenuated Total Internal Reflectance Infrared (ATR-FTIR) Microspectroscopic Imaging Approach for Kidney Biopsy Analysis; Heather Gulley-Stahl1, Sharon Bledsoe2, Andrew Evan2, Andre Sommer1; 1Miami University, 2Indiana University Medical School
10:35
(427) Recent Advances in ATR-FTIR Spectroscopic Imaging; Sergei Kazarian1, Andrew Chan1; 1Imperial College London
10:55
(428) Novel Infrared Imaging System for the Detection of Blood Stains; Heather Brooke1, Megan Baranowski1, Jessica McCutcheon1, Stephen Morgan1, Michael Myrick1; 1University of South Carolina
11:15
(429) Infrared Focal Plane Arrays for Spectroscopic Applications; Arnold Adams1, Ellen Chang1, Jeff Scott1, Amy Smith1, Mark Goodnough1; 1Lockheed Martin - Santa Barbara Focalplane
11:35
(430) Next-Generation Infrared Imaging for Biomedical Spectroscopy; Rohit Bhargava; 1University of Illinois at Urbana-Champaign
11:55
(431) Spatial Resolution and Detection Limits in Modern Day Infrared Microscopes; André Sommer; 1Miami University
WEDNESDAY AFTERNOON POSTER SESSION

Break and Dessert

1:30 – 3:00 PM

Exhibit Hall – Marriott Ballroom

Even numbered poster boards present.

See page 55 for a listing of the posters.

Wednesday Afternoon, Kentucky Ballroom A
IMPROVING LASER-INDUCED BREAKDOWN SPECTROSCOPY THROUGH FUNDAMENTALS

Organizers and Presiders: Benjamin Smith and David Hahn
3:00
(432) Laser-Assisted Microwave Plasma Spectroscopy (LAMPS) Performance for Solid Sample Analysis; Steven Buckley1, Christopher Stipe1,2, Gregg Lithgow1; 1Photon Machines, Inc., 2Seattle University
3:20
(433) Novel LIBS-Raman Echelle Spectrometer for Micro Analysis; Igor Gornushkin1, Marek Hoehse1, Sven Merk1, Ulrich Panne1; 1BAM, Federal Institute for Materials Research
3:40
(434) Gaining an Insight into Laser Induced Plasmas through Characterization by Optical Emission Spectroscopy; Carlos Aragón1, José Antonio Aguilera1; 1Universidad Pública de Navarra
4:00
(435) LIBS – Fundamentals and Applications in Atomic and Molecular Spectroscopy; Christian Parigger1; 1The University of Tennessee Space Institute
4:20
(436) Laser Induced Breakdown Spectroscopy (LIBS): Application to Slurry Samples; Jagdish P Singh1, Kemal E.  Eseller1, Fang Yu Yueh1; 1Mississippi State University
4:40
(437) Stark-Broadened Profiles of Halpha and Other Spectral Lines for Determination of the Local Electron Density of Laser-Induced Plasmas; José Antonio Aguilera1, Carlos Aragón1; 1Universidad Pública de Navarra
Wednesday Afternoon, Kentucky Ballroom B
ICP-MS ANALYSIS – THE PREQUEL: HOW TO GET YOUR SAMPLE INTO THE ICP

Organizers and Presiders: Frank Vanhaecke and Ralph Sturgeon
Note:  This session begins at 2:55 PM

2:55
Introduction; Frank Vanhaecke

3:00
(438) Miniaturization of Sample Introduction for ICP-MS; Dirk Schaumlöffel1; 1CNRS - University of Pau, LCABIE UMR 5254 IPREM
3:40
(439) Development of New Isotope Dilution Laser Ablation ICP-MS Strategies for Multi-Element Determination of Trace Elements in Powdered Samples; Beatriz Fernández1, Fanny Claverie2, Christophe  Pecheyran2, Olivier F. X. Donard2; 1University of Oviedo, 2IPREM UMR 5254 CNRS
4:00
(440) The Sample Interface: Introducing Ions to the Mass Spectrometer; Lawrence Neufeld1; 1Spectron, Inc.
4:20
(441) Nebulizers and the Analyst:  A Man's Got to Know His Limitations; James Holcombe1, Thomas Kreschollek1, Isaac Arnquist1; 1University of Texas at Austin
4:40
(442) UV-Assisted Vapor Generation for Sample Introduction; Ralph Sturgeon1, Chengbin  Zheng1,2, Xiandeng Hou2, Patricia Grinberg1, Zoltan  Mester1; 1National Research Council Canada, 2Sichuan University, Chengdu
Wednesday Afternoon, Kentucky Ballroom C
SAS PROCESS TECHNICAL SESSION

Organizers and Presiders: Edita Botonjic-Sehic and
 Brandye Smith-Goettler

3:00
(443) PAT Tools: Development of Process Understanding from Lab to Plant; Jim Rydzak1, Katherine Bakeev2, Greg Gervasio1, Jun Chen1, Susan Barnes1, Jo Ann Coleman1; 1GSK, 2Camo Software Inc.

3:40
(444) PAT as Applied to Drug Product and Vaccine Manufacturing; Brandye Smith-Goettler1; 1Merck
4:00
(445) Development of a PAT System for Real-Time Monitoring of Blend Potency and Uniformity in a New Drug Product Manufacturing Process as a Means for Continuous Quality Verification and Real Time Release, Ke Hong1, Mojan Moshgbar1, Steve Hammond1; 1Pfizer Global Manufacturing
4:20
(446) A Self-Discretizing Microfluidic Chip for an Efficient Polymorph Screen, Dawn Cohen, University of Washington
Wednesday Afternoon, Kentucky Ballroom D
MORE NOVEL BUT IMPORTANT DATA ANALYSIS TECHNIQUES IN ANALYTICAL SCIENCES

Organzier and Presider: Karl Booksh
3:00
(447) Wavelet OSC and Stacked Methods for Classification; Steven Brown1, Wangdong Ni1,2; 1University of Delaware, 2South Central University, Changsha,PRC
3:20
(448) Structure Activity Relationship Studies of the Seven Primary Odors; Barry Lavine1, Collin White1, Nikhil Mirjankar1; 1Oklahoma State University
3:40
(449) Data Pre-Treatment Methods for Making KBr Pellets More Quantitative –First Steps Towards Spectroscopic Analyses of Microalgae; Frank Vogt1, Rebecca Burke1, Morgan McConico, Meaghan Robbins1; 1University of Tennessee, Department of Chemistry
TECHNICAL PROGRAM – WEDNESDAY

Orals 3:00 – 5:00 PM

4:00
(450) Adaptive Regression by Subspace Elimination; Karl Booksh
4:20
(451) Use of Genetic Algorithms to Improve Training Sample Selection in Partial Least Squares Fuel Property Models; Jeffrey Cramer1, Robert Morris1, Susan Rose-Pehrsson1; 1United States Naval Research Laboratory
4:40
(452) pDPLS - Is This What Forensics Has Been Looking For?; Gregory Hall1, Glenn Frysinger1, Brandon Schumann1; 1U.S. Coast Guard Academy
Wednesday Afternoon, Win
PHARMACEUTICAL ANALYSIS: MORE THAN JUST CHROMATOGRAPHY

Organizer and Presider: Gregory Webster
3:00
(453) Quantitative NMR in Pharmaceutical Analysis; Gregory Webster1, Ian Marsden1; 1Abbott Laboratories
3:20
(454) The Use of Total Reflectance X-ray Fluorescence (TXRF) in the Pharmaceutical Industry for the Determination of Metals; Frederick Antosz1, Andrew Jensen1, Yanqiao Xiang1, Angel Diaz1; 1Pfizer Inc.
3:40
(455) Enantiomer Analysis using Antibody-Based Techniques; Oliver Hofstetter; 1Northern Illinois University
4:00
(456) Pharmaceutical Poptency Determination by DSC; Cynthia Pommerening; 1Abbott Laboratories
4:20
(457) Pharmaceutical Applications of Vibrational Circular Dichroism; Tiffany Correll1, Michael  Bartberger2; 1Amgen, Inc., Analytical Research and Development, 2Amgen. Inc., Molecular Structure
4:40
(458) LIBS: Quantification and Precious Product Information at the Speed of Light; Stéphane Mallette1; 1Pharma Laser, 2National Research Council of Canada
Wednesday Afternoon, Place

PHARMACEUTICAL APPLICATIONS OF RAMAN SPECTROSCOPY

Organizers and Presiders: John Wasylyk and Robert Wethman

3:00
(459) Application of Raman Spectroscopy to Solid-State Characterization of Active Pharmaceuticals during Early Drug Development; Sachin Lohani1, Yaling Wang1, Annette Bak1; 1Merck & Company
3:20
(460) Rapid Development of Quantitative Calibrations for Pharmaceutical Formulations using Transmission Raman and Multivariate Curve Resolution; Olof Svensson1, Magnus Fransson1, Anders Sparén1, Jonas Johansson1; 1Pharmaceutical & Analytical R&D
3:40
(461) High-Throughput Content Uniformity Measurements of a Dry Powder Inhaler using Raman Spectroscopy; Chanda Yonzon1, Brent Donovan1; 1Schering-Plough Research Institute
4:00
(462) The Role of Raman Microscopy in Polymorph Screening; Sarah Vallance1, Clare Anderton1; 1GlaxoSmithKline
4:20
(463) The Role of Raman Spectroscopy in Productivity Enhancement; Ming-Hsing Huang1, Robert Wethman1, John Wasylyk1, Charles Ray1, John Grosso1; 1Bristol-Myers Squibb Co.

4:40
(464) Advances in the Use of Raman Spectroscopy with Pharmaceutical Secondary Manufacturing; Sean Gilliam1, Ian Lewis1, Maryann Cuellar1, Patrick Wiegand1, Kevin Davis1, David Strachan1, Bruno Lenain2, Herve Lucas2, Carsten Uerpmann2; 1Kaiser Optical Systems, Inc., 2Kaiser Optical Systems, SARL
Wednesday Afternoon, Show
BIO AND SENSOR BASED SERS

Organizers: Karen Faulds, Duncan Graham, Michael Natan; Presider: Michael Natan

3:00
(465) Advancing SERS Detection with Composite Caged Nanostructures; Amanda Haes1; 1University of Iowa
3:20
(466) Investigation of Fundamental Properties of Partition Layers in Surface-Enhanced Raman Spectroscopy (SERS); Christy Haynes1, Kyle Bantz1; 1University of Minnesota
3:40
(467) Gold Nanorods for in vivo Cancer SERS Detection and Photothermal Therapy; Andrea Centrone1, Geoffrey Von Maltzahn1, Sangeeta N.  Bhatia1, T. Alan Hatton1; 1Massachusetts Institute of Technology
4:00
(468) Combining SERS and SEIRA; Naomi Halas; 1Rice University
4:20
(469) Designing Ultrasensitive SERS-Based Probes via Optimally Tailored Nanostructures; Anil K Kodali1, Rohit  Bhargava1; 1Uni of Illinois-Urbana Champaign
4:40
(470) Surface-Enhanced Raman Scattering (SERS) Mechanism Based on Plasmon Induced Electronic Coupling; George Chumanov1, Stephen Hudson1, Mark Kinnan1, John  Heckel1; 1Clemson University
Wednesday Afternoon, Bluegrass I
ADVANCES IN INFRARED AND RAMAN SPECTROSCOPY

Organizer: Christian Pellerin; Presider: D. Bruce Chase

3:00
(471) Planar Array Infrared (PA-IR) Studies of Dynamics in Long Chain Molecules and Polymers: Past, Present and Future; John Rabolt; 1University of Delaware
3:20
(472) Rheo-Optical FT-IR and FT-NIR Spectroscopy of Novel PS-g-PI Multigraft Copolymers, Biopolymer Blends and PDMS/PC Blockcopolymers; Heinz Siesler1; 1University of Duisburg-Essen, Germany
3:40
(473) Spider Silks: Diversity of Structures and Structural Strategies of Spinning as Revealed by Raman Spectromicroscopy; Thierry Lefevre1, Marie-Eve Rousseau1, Simon Boudreault2, Conrad Cloutier2, Michel Pezolet1; 1Université Laval - Department of Chemistry, 2Université Laval - Department of Biology
4:00
(474) Target Factor Analysis to Detect the Onset of Chemical Agents in the Atmosphere; Peter Griffiths1, Christopher Roske1, Limin Shao2; 1University of Idaho, 2Univ. of Science and Technology of China
4:20
(475) Spatial Resolution in Raman Tomography; Neil Everall1, Ian Priestnall1,4, Kevin Davies2, Ian Lewis2, Paul Dallin3, John Andrews3, Mike George4; 1Intertek-MSG, 2Kaiser Optical Systems Inc, 3Clairet Scientific, 4University of Nottingham
4:40
(476) Double Beam Planar Array Infrared Spectroscopy:  Back to the Future; Bruce Chase1, John  Rabolt1, Dan  Frosy1; 1Pair Technologies LLC
TECHNICAL PROGRAM – WEDNESDAY

Orals 3:00 – 5:00 PM

Wednesday Afternoon, Bluegrass II
STUDENT AWARD SYMPOSIUM

Organizer and Presider: André Sommer

FACSS Student Award
3:00
(477) Novel Two-Dimensional Separation Micro-Gas Chromatography System with Multi-Point On-Column Detection; Yuze Sun1, Jing Liu1, Greg Frye-Mason2, Aaron Thompson3, Shiou-jyh  Ja4, Xudong Fan1; 1University of Missouri, 2ICx Biodefense, 3ICx Nomadics
Tomas Hirschfeld Scholar
3:20
(478) Carbon-on-Metal Substrates for Small Molecule Array Fabrication and Analysis; Matthew Lockett1, Lloyd  Smith1; 1University of Wisconsin – Madison
SAS Graduate Student Award

3:40
(479) Structural Characterization of Natural Products from Complex Biological Mixtures using Ion Mobility-Mass Spectrometry; Larissa S. Fenn1,2, Cody Goodwin1,2, Brian O. Bachmann1,2, John A. McLean1,2; 1Vanderbilt University Department of Chemistry, 2Vanderbilt Inst. for Chemical Biology
SAS Graduate Student Award

4:00
(480) Vibrational Spectra, Conformational Stability, and AB Initio Calculations of Cyclopentylfluoride; Arindam Ganguly1; 1University of Missouri-Kansas City
4:20
SAS Poster Awardee

4:40
SAS Poster Awardee
TECHNICAL PROGRAM – THURSDAY

Plenary Lecture, Presider: André Sommer
Coblentz Clara Craver Award
8:30 AM Plenary Lecture, Kentucky Ballroom E
[image: image23.jpg]



Takeshi Hasegawa

(481) Multiple-Angle Incidence Resolution Spectrometry: Development and Practical Applications; Takeshi Hasegawa1; 1Tokyo Institute of Technology4
Refer to page 20 for biographical information

THURSDAY POSTER SESSION

9:00 – 10:15 AM and 1:30 – 3:00 PM

Marriott Ballroom Prefunction Area
All Thursday posters should be put up between 7:30 – 8:00 AM and removed at 5:00 PM.  The odd numbered poster boards present in the morning session and the even numbered poster boards present in the afternoon session.

Chemometrics

Board #

1
(482) Bootstrap Error-Adjusted Single-Sample Technique Integrated Sensing and Processing (BEST-ISP) for False Sample Identification; Thaddaeus Hannel1, Robert Lodder1; 1University of Kentucky

2
(483) Discriminant Analysis via Multivariate Optical Computing; Laura S. Hill1, Evelyn Lawrenz1, Kathleen Donaldson1, Tammi Richardson1, Timothy R. Shaw1, Michael L. Myrick1; 1University of South Carolina

3
(484) Application of Chemometric Tools in Combination with Quantum-Mechanical Approaches for Quantitative Structure-Solubility Analysis of Fullerene C60 in Various Solvents; Tetyana Petrova1, Bakhtiyor Rasulev1, Danuta Leszczynska1, Jerzy Leszczynski1; 1Nanotoxicity Center, JSU

4
(485) Chemometrics and Computational Methods in Nanoparticle Properties Research; Bakhtiyor Rasulev1, Andrey Toropov1, Danuta Leszczynska1, Jerzy Leszczynski1; 1Center for Nanotoxicity, JSU

5
(486) Application of  Partial Least Squares Regression by Subspace Elimination to Gas Phase Mid-Infrared Spectroscopy; Bryon Herbert1, Karl Booksh1; 1University of Delaware
Education


6
(487) Assessment of Possible Impact of Industrial Activities and the Use of Agrochemicals on the Levels of Toxic Chemicals in Environment; El-Mukhtar Belgasem1; Ramadan I. Damja1; 1University of Al-Fateh

7
(488) Luminescence Shines New Light on Proteins; Ramadan Damja1; 1University of Al-Fateh

8
(489) Cell Phone Spectrometer for Teaching Everyone Absorption Spectroscopy; Alexander Scheeline1, Kathleen Kelley1; 1University of Illinois at Urbana-Champaign
Environmental


9
(490) Determination of Cyanotoxins by Microemulsion Electrokinetic Chromatography; Sam Li, Grace Birungi; 1National University of Singapore

10
(491) Piezoelectric Sensing System for Detection of Pollutants in Water; Sam Li1, Xinbing Zuo1, Huanan Wu1; 1National University of Singapore
Board #


11
(492) Speciation of the Ozonolysis Products of Household Volatile Organic Compounds; Hardik Amin1, Meagan  Hatfield1, Kara Huff Hartz1; 1Southern Illinois University

12
(493) Providing Accuracy and Traceability in Research and Assessment of Perchlorate Exposure; Lee Yu1, Clay Davis1; 1National Institute of Standards and Technology

13
(494) Investigation Techniques in Ground Water; Ashraf Elsayed Mohaed1; 1American International University


14
(495) Survey of Water and Core Soil Samples for Heavy Metal Contamination from Madison County, KY; Jilliann Timmons1,2, Walter Borowski1,3, Lori Wilson1,2; 1Eastern Kentucky Unversity, 2Department of Chemistry, 3Department of Geography and Geology

15
(496) Distribution Aspects of Toxic Trace Elements in Some of North Africa Wild Medicinal Herbs; Ramadan Damja1; 1University of Al-Fateh

16
(497) Elemental Analysis of Eastern Hamilton County and Western Clermont County, Ohio Brood XIV Periodical Cicadas; Corinne E. Weinel1, William C. Wetzel1; 1Thomas More College

17
(498) Utilization of Zebra Mussels (Dreissena polymorpha) as Bioindicators of Water Quality; Adam W. Reis1, William C. Wetzel1; 1Thomas More College
Fluorescence

18
(499) Highly Selective Fluorescent Chemosensors for Cu(II) ions Based on  Phenylethylidene-3,4-dihydro-1H-quinoxalin-2-one Derivatives; Efrat Korin1, Benny Cohen1, Cheng-Chu  Zeng2, James Y. Becker1; 1Ben-Gurion University  of the Negev, 2Beijing University of Technology

19
(500) Optimizing a Luminescent Dye Mixture for pH-Sensing in Optical Fiber Systems for Water Quality Monitoring; Hannah Wagie1, Paul E. Henning1, Peter Geissinger1; 1University of Wisconsin - Milwaukee
TECHNICAL PROGRAM – THURSDAY

Poster Sessions 9:00 – 10:15 AM and 1:30 – 3:00 PM and Orals 10:15 AM – 12:15 PM
Board #


20
(501) Asymmetric Least Squares for Fluorescence Background Reduction of Octadecyl Extraction Membranes; Korina Calimag1, Hector Goicoechea2, Huiyong Wang1, Andres Campiglia1; 1Chemistry Department, University of Central FL, 2Ciudad Universitaria

21
(502) Assembly of Affordable Fluorimeter For Environmental Monitoring using Polymer Membrane; Andrew Callender1, Henry Abougor1, Sarah Brinkley1, Roshan Fernando1, Matthew Mancuso1, John Partridge1; 1Dept. of Chemistry, Tennessee Technological Univ.
Raman


22
(503) Real or Fake?? - The Screening of Pharmaceutical Drugs with Handheld Raman Spectroscopy to Determine Authenticity; JaCinta Batson1, Mark  Witkowski1, Sara Andria1, Moseley Fulcher1, Madeline J. Swortwood1; 1Food and Drug Administration

23
(504) Site-Specific Conformational Raman and IR Spectra Studies of Selectively Isotopic Labeled Peptides; Anjan Roy1, Timothy Keiderling1; 1UIC 

24
(505) Orientation Distribution Functions by Polarized Raman Spectroscopy in Highly Turbid Media; Mekhala Raghavan1, Nadder  Sahar1, Robert  Wilson1, Mary-Ann Mycek1, Nancy Pleshko2, David Kohn1, Michael Morris1; 1University of Michigan, 2Hospital for Special Surgery

25
(506) NIST SRM 2245 for the Relative Intensity Correction of Raman Spectrometers Utilizing 633 nm Excitation; Aaron Urbas1, Steven Choquette1; 1National Institute of Standards & Technology

26
(507) Raman Kinetic Study of Early Apatitic Mineral during First 24 Hours of Growth and Formation in Osteoblast Cell Culture; John-David McElderry1, Qian Yang1, Gurjit Mandair1, Renny Franceschi1, Michael Morris1; 1University of Michigan
Surface Plasmon Resonance


27
(508) Investigation of Peptidic Monolayer to Increase Specificity of Surface Plasmon Resonance Biosensors; Olivier Bolduc1, Christopher Cloutier1, Joelle Pelletier1, Jean-Francois Masson1; 1Universite de Montreal

28
(509) Plasmonic Properties of Au Micro- and Nano-Structures; Ludovic Live1, Marie-Pier Murray-Méthot1, Jean-Francois Masson1; 1Universite de Montreal

29
(510) Plasmonic Optical-Fiber Sensor for Oxygen Measurement; M. Veronica Rigo1, Peter Geissinger1 ; 1University of Wisconsin-Milwaukee

30
(511) Synthesis and Characterization of Magnetic and Plasmonic Particles; Melissa Rogalski2, Bin Qi1, O. Thompson  Mefford1, Jeffrey  Anker1; 1Clemson University, 2Kutztown University of Pennsylvania
Thursday Morning, Kentucky Ballrom E
MID-INFRARED IMAGING: FROM INSTRUMENTATION TO BIOMEDICAL USE (sponsored by the Coblentz Society)
Organizer and Presider: Rohit Bhargava

10:15
(512) Visualizing the Size, Shape, Morphology, and Localized Surface Plasmon Resonance of Indivudal Gold Nanoshells by Near-Infrared Multispectral Imaging Microscopy; Chieu Tran1, Irena Mejac1, William Bryan2, T. Randall Lee2; 1Marquette University, 2University of Houston
10:35
(513) Detection and Classification Bacterial Contaminations by Means of FTIR Imaging Supported by Chemometrics; Frank Vogt1, Michael Gilbert1; 1University of Tennessee
10:55
(514) FTIR Imaging for Histopathologic Assessment of Brain Tumors; Christoph Krafft1, Jürgen Popp1,2; 1Institute of Photonic Technology, 2University Jena
11:15
(515) FTIR Imaging of Living Cells in Real Time; Lisa Miller1,2, Megan Bourassa2, Alvin Acerbo2, Imke Bodendiek1, Randy Smith1; 1Brookhaven National Laboratory, 2Stony Brook University
11:35
(516) Vibrational Spectroscopy and Imaging of Skin: Applications to Stratum Corneum Phase Behavior, Transdermal Drug Delivery, and Wound Healing; Richard Mendelsohn1, Carol Flach1; 1Rutgers University, 
11:55
(517) Theoretical Modeling to Understand Microspectroscopic Data from Cells and Tissues; Rohit Bhargava1, Brynmor Davis1, Paul Carney1; 1University of Illinois at Urbana-Champaign
Thursday Morning, Kentucky Ballroom F
RAMAN MICROSCOPY AND IMAGING I

Organizers: Andrew Whitley and Eunah Lee; 
Presider: Andrew Whitley

10:15
(518) The Diversity of Raman Microscopy in Forensic Examinations - from Wheat Glutens to Kidney Tissues; Mark Witkowski1, Adam Lanzarotta1, John Crowe1; 1FDA Forensic Chemistry Center
10:35
(519) Optimizing the Performance of Raman Microscopy for Nanomaterials and Fast Imaging Application; Renata Lewandowska1; 1HORIBA Scientific
10:55
(520) Raman Microscopic Evaluation of Protein Modification as a Non-Invasive Diagnostic Tool for Degenerative Eye Diseases; John McGarvey1,2, Ania Pawlak2, Alan Stitt2, J Renwick Beattie2; 1Queens University ,Chemistry & Chem. Eng., 2Queen's University,Vision Science Center
11:15
(521) Raman Microspectroscopy as an Adjunct to OCT Imaging of Biomedical Tissues; Lin-Ping Choo-Smith1, Mark Hewko1, Michael Sowa1; 1NRC-Inst. for Biodiagnostics
11:35
(522) Studying the Intermolecular Interactions with Raman Spectroscopy: Application on Hydrogen Storage; Andrea Centrone1,2, Giuseppe  Zerbi2; 1Massachusetts Institute of Technology, 2Politecnico of Milan
11:55
(523) Protein Microarrays with Carbon Nanotubes as Multicolor Raman Labels; Scott Tabakman1, Zhuo Chen1, Andrew Goodwin1, Michael Kattah2, Dan Daranciang1, Xinran Wang1, Guangyu Zhang1, Xiaolin Li1, Zhuang Liu1, Paul Utz2, Kaili Jiang3, Shoushan Fan3, Hongjie Dai1, ; 1Stanford University Chemistry Department, 2Stanford University School of Medicine, 3Tsinghua-Foxconn Nanotechnology Research
TECHNICAL PROGRAM – THURSDAY

Orals 10:15 AM – 12:15 PM

Thursday Morning, Kentucky Ballroom G
FUNDAMENTAL STUDIES OF ICP: IT’S NOT AS SIMPLE AS WE THOUGHT

Organizers and Presiders: Paul Farnsworth and George Chan

10:15
(524) On the Importance of Penning Ionization in the Inductively Coupled Plasma; George Chan1, Gary Hieftje1; 1Department of Chemistry, Indiana University
10:35
(525) The Effect of Matrix Composition on Argon Metastable Atom Populations in an Emission ICP; Nicholas Taylor1, Paul B. Farnsworth1; 1Brigham Young University
10:55
(526) Can a Simple Partial-LTE Model Provide Semi-Quantitative Elemental Analysis using Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES)?; Josh Dettman1,2, Susan Olesik1, John Olesik2; 1Ohio State U. Dept. of Chemistry, 2Ohio State U. School of Earth Sciences
11:15
(527) Atomization Processes of Single Droplets and Particles in ICP Studied by End-On Optical Emission Spectrometry; Kay Niemax1, Sebastian Groh1, Carmen C. Garcia1, Ayrat Murtazin1, Vlasta Horvatic2; 1ISAS, Dortmund (Germany), 2Institute of Physics, Zagreb (Croatia)
11:35
(528) Local Cooling Caused by Particle Vaporization in Inductively Coupled Plasma Mass Spectrometry; Patrick Gray1, 2, 3, Susan Olesik1, 2, John Olesik1,3; 1The Ohio State University, 2Department of Chemistry, 3School of Earth Sciences
11:55
(529) Analyte Transport in the ICP-MS using the Direct Simulation Monte Carlo Algorithm; Ross Spencer1, Daniel Wilcox1, Steven Schmidt1, Paul Farnsworth1; 1Brigham Young University
Thursday Morning, Win
NEW DEVELOPMENTS IN ATOMIC SPECTROMETRY FOR THE LIFE SCIENCES

Organizer: RSC Atomic Spectroscopy Group, Chris Harrington; Presider: Julian Tyson

10:15
(530) Selenium and Cancer: Current Status and Future Analytical Needs; Heidi Goenaga-Infante1; 1LGC
10:55
(531) Speciation Analysis and Selenium Supplements; Julian Tyson1, Peter  Uden1, Prince Amoako1, Lindsay Drennan1; 1UMass
11:15
(532) New Trends in Solid Sampling ETAAS. Potential of High-Resolution Continuum Source for Life Science Applications; M. Resano1, J. Briceno1, L. Rello2, E. Mozas3, F. Vanhaecke4; 1University of Zaragoza, 2Miguel Servet University Hospital, 3Technological Institute of Aragon, 4Ghent University
11:35
(533) Hilger Prize Winning Talk: Novel Approach to Direct Injection for the Potential Development of DNA Certified Reference Materials using HP-ICP-OES; Ryan Brennan1, Savelas Rabb1, Marcia Holden2, Michael Winchester1, Gregory Turk1; 1NIST, Analytical Chemistry Division, 2NIST, Biochemical Science Division
11:55
(534) Metallomics, an Approach for Studying Phytoremediation and Se/Hg Antagonism in Plants; Joseph Caruso1, Kevin Kubachka1, Scott Afton1; 1University of Cincinnati

Thursday Morning, Place
APPLICATIONS OF FLUORESCENCE SPECTROSCOPY AND RELATED TECHNIQUES I

Organizer and Presider: Andres Campiglia

10:15
(535) A Novel Fluorescence Instrument for Measurement and Analysis of Dissolved Chromophoric Organic Matter; Karen Steege1, Adam Gilmore1; 1Horiba Scientific
10:35
(536) Homogeneous Fluorescence Immunoassay for Whole Blood Analysis: Spectroscopic Characterization of a Red Fluorescence Resonance Energy Transfer (FRET) System; Annette Kupstat1, Michael U. Kumke1; 1University of Potsdam
10:55
(537) Investigation of Capillary Electrophoresis with Fluorescence Anisotropy Detection for the Characterization of Aâ (1-40) and Aâ (1-42) Aggregates; Ryan Picou1, David Schrum2, Madhavi Minnamreddy3, Indu Kheterpal3, S. Douglass Gilman1; 1Louisiana State University, 2University of Redlands, 3Pennington Biomedical Research Center
11:15
(538) Multivariate Analysis of Continuous Spectrum Fluorescence Correlation Spectroscopy; Carol Roach1, Sharon Neal1; 1University of Delaware
11:35
(539) Fluorescence Lifetime Based pH Sensing with Fiber Optic Arrays for Remote Monitoring; Paul Henning1, Peter Geissinger1; 1University of Wisconsin Milwaukee
11:55
(540) Optical-Fiber Sensor for Simultaneous Sensing of Dissolved-Xxygen and Temperature; M. Veronica Rigo1, John Frost1, Peter Geissinger1; 1University of Wisconsin-Milwaukee
Thursday Morning, Show
UNDERSTANDING CHEMOMETRICS

Organizer and Presider: Jerry Workman
10:15
(541) I Ran My Statistical Analysis and Guess What I Found?; William Rayens; 1University of Kentucky
10:35
(542) Principal Component Analysis; Barry Lavine; 1Oklahoma State University
10:55
(543) Fundamentals of Principal Component Analysis; Howard Mark1; 1Mark Electronics
11:15
(544) Getting the Most from a Partial Least Squares Calibration; Steven Brown1; 1University of Delaware
11:35
(545) Traps and Pitfalls when Applying Chemometrics to Biomedical Problems; Jerome (Jerry) Workman1; 1Luminous Medical Inc.

11:55
(546) Multivariate Curve Resolution, Karl Booksh
Thursday Morning, Filly
SURFACE PLASMON RESONANCE: NANOMATERIALS, INSTRUMENTATION AND APPLICATIONS

Organizer and Presider: Jean-Francois Masson

10:15
(547) Enhanced Surface Bioassays using Antibody-Nanoparticle Conjugates; Mark McDermott1, 2, Ni Yang1, 2, Chris  Grant1,2; 1University of Alberta, 2National Institute for Nanotechnology
10:35
(548) Signal Amplification in Surface Plasmon Resonance for Ultra-Sensitive Detection; Quan Cheng1, Ying Liu1, Matthrew Linman1; 1Univ of California Riverside
10:55
(549) Plasmonic Nanocrescent Antennas as Tunable Sensing Platforms; Jennifer Shumaker-Parry; 1University of Utah
TECHNICAL PROGRAM – THURSDAY

Orals 10:15 AM – 12:15 PM and Orals 3:00 – 5:00 PM

11:15
(550) Designing New Hybrid Plasmonic Materials; Stefan Franzen1, Joshua Guske1, Ralph Gerber1, Jon-Paul Maria1; 1North Carolina State University
11:35
(551) Tracking Nanoparticle Plasmons in a Capillary for Biomolecule Detection; Amanda Haes1; 1University of Iowa
11:55
(552) Combining Visible Spectroscopy with Atomic Force Microscopy to Correlate the Optical Properties of Au Nanoplatelets with Antibody\\Antigen Binding; Srinivas Reddy Beeram1, Francis Zamborini1; 1University of Louisville
Thursday Morning, Paddock
MULTIFUNCTIONAL NANOSTRUCTURE: FABRICATION AND APPLICATIONS

Organizers and Presiders: Wenwan Zhong and Yadong Yin

10:15
(553) Plasmonics Nanosensors and Nanoprobes for Chemical Sensing and Medical Diagnostics; Tuan Vo-Dinh1; 1Duke University
10:55
(554) Colorimetric Biosensing Assays Based on Non-Crosslinking Gold Nanoparticle Aggregation; Yingfu Li1; 1McMaster University
11:15
(555) Label-Free, Multiplexed Bioassay on Metallic Striped Nanorods; Lin He1, Weiming Zheng1; 1North Carolina State University
11:35
(556) Directing the Assembly of Anisotropic Nanostructures over Large Distances; Byron Gates1, Michael Wang1; 1Simon Fraser University
11:55
(557) Applications of Ionic Nanocrystals in Biosensing; Wenwan Zhong1; 1University of California, Riverside
THURSDAY AFTERNOON POSTER SESSION

Break
1:30 – 3:00 PM

Marriott Prefunction Area
Even numbered poster boards present.

See page 62 for a listing of the posters.

Thursday Afternoon, Kentucky Ballroom E
NOVEL SOURCES AND APPLICATIONS IN PLASMA SPECTROCHEMISTRY

Organizers and Presiders: Carsten Engelhard and Steven J. Ray

3:00
(558) Glow Discharge – Optical Emission Spectrometry for Imaging of Proteins after Gel-Electrophoretic Separation; Carsten Engelhard1, Meghan C. McCormick1, Steven J. Ray1, Gary M. Hieftje1; 1Indiana University
3:20
(559) Operation of an ICP-MS at 1 L/min Argon Gas Flow and Application as Element Selective Detector in Speciation Analysis; Wolfgang Buscher1, 2, Thorben Pfeifer1, Michael Sperling1,2; 1University of Münster, 2EVISA
3:40
(560) Comparing a Magnetically Excited Microwave Plasma with an ICP as an Atomisation Source for Atomic Spectroscopy; Michael Hammer1, Craig Taylor1; 1Varian Australia
4:00
(561) Ambient Desorption/Ionization Mass Spectrometry (ADI-MS): Plasma-Based Tools and Methods; Jacob Shelley1, Kevin Pfeuffer1, Steven Ray1, Gary Hieftje1; 1Indiana University

4:20
(562) Time Resolved Spectroscopic Measurement of High-Power Pulsed Microplasmas for Elemental Analysis at Nano-Liter Levels; Yoichi Nagata1, Kenji Kodama2, Hidekazu Miyahara1, Kuniyuki Kitagawa2, Akitoshi Okino1, Akbar Montaser3; 1Tokyo Institute of Technology, 2Nagoya University, 3George Washington University
4:40
(563) Evaluation of Pulsed Radiofrequency Glow Discharge Optical Emission Spectrometry for Depth Profile Analysis of Amorphous Silicon Solar Cells; Beatriz Fernández1, Pascal Sánchez2, Armando Menéndez2, Rosario Pereiro1, Alfredo Sanz-Medel1; 1University of Oviedo, 2ITMA Foundation
Thursday Afternoon, Kentucky Ballroom F
RAMAN MICROSCOPY AND IMAGING II

Organizers: Andrew Whitley and Eunah Lee; 
Presider: Andrew Whitley

3:00
(564) Resolution Targets for Raman Chemical Imaging of Pharmaceutical Materials; John Kauffman1, Sean Gilliam1, R. Scott Martin2; 1FDA, 2Saint Louis University
3:20
(565) Analyzing and Visualizing Large Raman Images; Jeremy Shaver1, Eunah Lee2, Andrew Whitley2, R. Scott Koch1; 1Eigenvector Research, Inc., 2HORIBA Jobin Yvon, Inc.
3:40
(566) Integrating Raman and Micro X-ray Fluorescence Spectroscopic Imaging for Comprehensive Materials Characterization; George Havrilla1, Ursula Fittschen1, Eunah Lee2; 1Los Alamos National Laboratory, 2HORIBA Jobin Yvon
4:00
(567) An Integrated Raman, Laser Ablation and LIBS System for Elemental and Molecular Imaging; Alan Koenig1, Todor Todorov1; 1United States Geological Survey
4:20
(568) Micro-Raman Spectroscopy to Study Stress States and Dopand Distributions in Multicrystalline Silicon (mc-Si) Bulk and Thin Film Solar Cells; S. H. Christiansen1,2, M. Becker1,2, G. Sarau1, R. Agaiby2, A. Bochmann1, A. Gawlik1, S. B. Thapa2, M. Holla3, W. Seifert3, J. Schneider4; 1Institute of Photonic Technology, 2Max-Planck Institute, 3IHP/BTU Joint Lab, 4CSG Solar AG
4:40
(569) Algorithms for Raman Image Reconstruction; Miloš Miljkoviæ1, Max Diem1; 1Northeastern University
Thursday Afternoon, Kentucky Ballroom G
CRAVER AWARD: RECENT TREND OF VIBRATIONAL SPECTROSCOPY FOR ANALYSIS OF ADSORBED MOLECULES

Organizer: Takeshi Hasegawa; Presider: André Sommer
3:00
(570) FT-NIR Spectrometry in Flax Fiber Analysis; James de Haseth1,2, Franklin Barton, II1; 1Light Light Solutions, LLC, 2University of Georgia
3:30
(571) Correlated Measurements Among Surface-Enhanced Raman Scattering (SERS); Tamitake Itoh1, Kenichi Yoshida2, Hiroharu Tamaru3, Vasudevanpillai Biju1, Mitsuru Ishikawa1, Yukihiro Ozaki2; 1AIST, 2Kwansei Gakuin University, 3The University of Tokyo
4:00
(572) Theoretical Study of Surface-Enhanced Infrared Absorption; Masatoshi Osawa1; 1Hokkaido University
4:30
(573) Surface-Enhanced Vibrational Spectroscopy on Metal Nanoparticles; Peter Griffiths1, Przemyslaw Brejna1, Ayuba Fasasi1; 1University of Idaho
TECHNICAL PROGRAM – THURSDAY

Orals 3:00 – 5:00 PM

Thursday Afternoon, Win
FORENSIC APPLICATIONS OF IMAGE ANALYSIS

Organizer and Presider:  Doug Albright

3:00
(574) Applications of Imaging in the Production and Analysis of Counterfeit Security Documents; Joel Zlotnick; 1U.S. ICE Forensic Document Laboratory
3:40
(575) Applications of Image Analysis on Pharmaceutical Products; Nicola Ranieri1, Doug Albright1; 1USFDA Forensic Chemistry Center
4:00
(576) Forensic Imaging Meets Questioned Document Examination; Joseph Stephens1; 1United States Secret Service
4:40
(577) Bleaching Trends in Counterfeit Currency; Marybeth Dellibovi1; 1US Secret Service 
Thursday Afternoon, Place
APPLICATIONS OF FLUORESCENCE SPECTROSCOPY AND RELATED TECHNIQUES II

Organizer and Presider: Andres Campiglia

3:00
(578) Biochemical Kinetics in an Acoustically Levitated Drop Reactor; Zakiah Pierre1, Alexander Scheeline1; 1University of Illinois Urbana-Champaign
3:20
(579) Distance-Dependent Fluorescence Quenching of Conjugated Polymer on Au/Ag Barcoded Nanorods; Weiming  Zheng1, Lin He1; 1Department of Chemistry, NC State University
3:40
(580) Fluorescense Spectroscopy for Rapid Detection and Classification of Bacterial Pathogens; David Himmelsbach1,3, Miryeong Sohn2,3, Franklin Barton, II1,3, Paula Fedorka-Cray3; 1Light Light Solutions, LLC, 2Universsity of Georgia, 3R. B. Russell Res. Ctr.-USDA, ARS
4:00
(581) Fluorescent Measurement of Daunorubicin Uptake and Efflux in One and the Same Leukemic Cell Selected in a Microfluidic Chamber; Paul Li1, Yuchun Chen1; 1Simon Fraser University, 2Simon Fraser University
4:20
(582) Near-Infrared Fluorophores for Biomolecule Characterization and Labeling; Gabor Patonay1, Garfield Beckford1, Lucjan Strekowski1, Maged Henary1, Sang Hoon  Kim1; 1Georgia State University
4:40
(583) Using EEM Fluorescence in Combination with PARAFAC Analysis to Simultaneously Monitor Quercetin in it Deprotonated, Dimeric, and Protein Bound States; Renee Jiji1, John Simpson1; 1University of Missouri
Thursday Afternoon, Show
SPECTRAL AND MULTI-WAY PATTERN RECOGNITION

Organizer and Presider:  Frank Vogt
3:00
(584) One Stop Shopping: Feature Selection, Classification, and Prediction in a Single Step; Barry Lavine1, Nikhil Mirjankar1, Yehia Mechref2, David Clemmer2; 1Oklahoma State University, 2Indiana University
3:20
(585) Uncertainty Assessment of Clinical Microbiology FT-IR Spectroscopy Chemometrics Models; Jose Menezes1, Ornella Preisner1, Joao Lopes2; 1Technical University of Lisbon, 2Faculty of Pharmacy University of Oporto
3:40
(586) Soft vs Hard Orthogonalization Filters in Classification Modeling; Jeremy Shaver1, Neal Gallagher1, Barry Wise1; 1Eigenvector Research, Inc.
4:00
(587) Spatial Compression and Noise Scaling for Improved Multivariate Analysis of Hyperspectral Fluorescence Images; David Haaland1,2, Howland Jones2, Michael Sinclair2, Ryan Davis2, Bryan Carson2; 1Spectral Resolutions, LLC, 2Sandia National Laboratories
4:20
(588) Novel Algorithm for Registration of Hyperspectral Images and Retention Time Alignment of Multiway Data; Peter Harrington1, Yao Lu2, James Harnly2; 1OHIO University, 2US Department of Agriculture
4:40
(589) Integrated Sensing and Pattern Recognition; Robert Lodder; 1University of Kentucky
Thursday Afternoon, Filly
SURFACE PLASMON RESONANCE: NANOMATERIALS, INSTRUMENTATION AND APPLICATIONS

Organizer: Jean-Francois Masson; Presider: Amanda Haes

3:00
(590) Gas Phase Ammonia Detection for Air Quality Monitoring with Surface Plasmon Resonance Sensors; Nicola Menegazzo1, Jing Wang1, Bharat Boppana2, Raul Lobo2, Karl Booksh1; 1Univ of DE - Dept of Chem and Biochem, 2Univ of DE - Dept of Chem Eng
3:20
(591) Electrochemical SPR for Controlled Molecular Assembly; Roger Terrill1, Shaowei Chen2, Arthur Cheng1; 1San Jose State University, 2UC Santa Cruz
3:40
(592) Flow-Through Plasmonic Nanosensors for Intelligent Chemical Processing; Paul Bohn1, Sean Branagan1, Matt Perron1; 1University of Notre Dame
4:00
(593) Surface Plasmon Resonance with Near Micron Structures; Jean-Francois Masson1, Ludovic Live1, Marie-Pier Murray-Méthot1; 1Universite de Montreal
4:20
(594) Evanescent-Field-Coupled Waveguide-Mode Sensors for Molecular Adsorption Detection; Makoto Fujimaki1, Koichi Awazu1, Junji Tominaga1; 1AIST
4:40
(595) Shape Estimation of Au Nanostructures using Optical Near-Fields Induced in Waveguide-Mode Sensors; Ken-ichi Nomura1, Kazuki Sato1, Yoshimichi Ohki1, Makoto Fujimaki2, Koichi Awazu2; 1Waseda University, 2AIST
Thursday Afternoon, Paddock
MULTIFUNCTIONAL NANOSTRUCTURE: FABRICATION AND APPLICATIONS

Organizers and Presiders: Wenwan Zhong and Yadong Yin

3:00
(596) Bionanotechnology for Bioanalytical Applications; Weihing Tan1; 1University of Florida
3:40
(597) Quantum Dot Silica Composites for Cancer Biomarkers Detection; Zeev Rosenzweig1, Arriel Wicks1; 1University of New Orleans
4:00
(598) Unraveling the Mechanism of Parkinson’s Disease Using Functionalized Gold Nanoparticles; Amanda Haes1; 1University of Iowa
4:20
(599) Photostable Nanophotonics Probes for Molecular Imaging in Real-time: from Single Living Cells to Single Embryos; X. Nancy Xu1, Prakash D.  Nallathamby1, Tao Huang1, Kerry J. Lee1, Lauren M. Browning1; 1Old Dominion University
4:40
(600) Analytical Applications of Nanoporous Membranes Derived from Diblock Copolymers; Takashi Ito1; 1Department of Chemistry, Kansas State University

ABSTRACTS

(2) The Scattering of Terahertz Radiation by Oriented Nanostructures; Jason Deibel1, Finn Eichhorn2, Nicholas Schroeder1, Jay Patel1, Lindsay Owens1, Peter Jepsen2, Gregory Kozlowski1, Krzysztof Koziol3; 1Wright State University, 2Technical University of Denmark, 3University of Cambridge
We present results examining the scattering of THz radiation from multi-walled carbon nanotubes oriented perpendicularly to the substrate plane. Despite the wavelength of the terahertz radiation being significantly larger that the diameters of the nanotubes, significant scattering of the incident terahertz radiation occurs. In fact, when compared to measurements performed on bulk metals, the scattering from the oriented nanotubes is significantly higher. A commercial THz time-domain spectroscopy system with fiber-coupled photoconductive antennas is used to perform the scattering characterization. THz pulses are normally incident on the sample and the scattered radiation is detected in reflection at several off-axis angles varying from 20 to 80 degrees. Wire-grid polarizers are placed in front of the transmitter and receiver antennas to insure which polarization component is incident on the samples and detected. The multi-walled carbon nanotubes were grown via chemical vapor deposition to form carpet-like films consisting of nanotubes aligned approximately parallel to one another and normal to the plane of the glass substrate. The approximate density of the carbon nanotubes in the carpet film is 5x106 mm-2.These results are counter-intuitive as the wavelength of the THz radiation is large enough that scattering from the nanotube carpets should not differ from the bulk metal with such significance.  The conductivity of the nanotubes is not expected to be larger than for the metal. In fact, measurements of the back-reflected THz pulses (A pellicle beam-splitter was added to the setup) from both the metal and nanotube carpet shows that the reflected pulse from the metal is greater. It is only at off-axis points that the scattered radiation is greater from the nanotube carpet. Further studies will explore the effects of nanotube density, polarization dependence, and the variation of the incidence angle on this interesting scattering phenomenon. 
(3) Time-Domain Terahertz Detection of Hidden Artworks; Jeffrey White1, Irl Duling1, Greg Fichter1, Dave Zimdars1, J Bianca Jackson2, John Whitaker2, Kaori Fukunaga3; 1Picometrix LLC, 2University of Michigan, 3NICT, Japan
This presentation will detail Time-Domain Terahertz (TD-THz) investigations of works of art, in particular investigations of hidden aspects of the artworks.  Study of frescoes under plaster in the 12th century Church of Saint-Jean-Baptiste in Vif France and the “Polittico di Badia” painting by Giotto di Bondone in the Uffizi Gallery, Florence Italy will be highlighted. Most dielectric materials are basically transparent to THz; however the reflectance and absorbance characteristics of materials used in frescoes and other art works do vary in the THz region.  Thus, it is possible to generate measurements and images of features hidden under other layered materials (e.g., plaster, paint).  Measurements through the plaster have shown reflection differences due to the differing pigments, binders, substrates and other materials of the artwork.  Studies of paintings, stained glass and parchment art objects will also be considered. The presentation will also consider laboratory spectroscopic studies of THz properties of a wide range of the pigments, binders and other material used for both historic, recent and preservation artworks (THz art materials spectral database). As TD-THz systems emit an essentially single cycle pulses (1 ps width) of EM radiation, reflections of the THz pulse from interfaces of multilayer samples can be separated and measured in the time-domain.  This capability allows cross sectional (i.e., tomographic) images to be generated.  The timing of these interfaces can be used to measure layer mass, thickness, etc.  The dating of wood samples by measurement of the spacing of growth rings (Dendrochronology) and the structure of the underlying substrate of the Giotto painting will be presented. The TD-THz sensors are coupled through flexible fiber optic and electrical cables, allowing the sensors to be easily placed remotely and scanned over a very wide area.  Umbilicals as long as 30 m have been delivered.  All measurements are completely safe for personnel and samples. 
(4) On-Line Production Time-Domain Terahertz Measurements of Multilayered Materials; Jeffrey White1, Irl Duling1, Greg Fichter1, Dave Zimdars1, Chris Megdanoff1, Artur Chernovsky1, John Duquette1; 1Picometrix LLC
The results of a factory trial Terahertz measurements of a multilayer industrial product will be presented.  The measurements will be the simultaneous overall sample, and the individual layer, thickness.  In additional, the capability to detect delaminations in the material will be demonstrated. Measurements will be made while scanning across the 12’ wide moving web sample.  Time-Domain Terahertz (TD-THz) measurements, and subsequent deconvolution / Modelfit analysis, will be presented to demonstrate system precision and accuracy. All measurement will be made in a factory production area.  Other examples of layered product measurements will also be presented. A key aspect of THz measurements is the capability to inspect “opaque” materials.  Dielectric materials (e.g., plastic, rubber, paper, paint) are basically transparent to THz.  Thus inspection of a very wide range of samples, including very thick materials, is possible. Samples can also include specialty materials (e.g., extremely high iron content polyurethane).  Measurements of applied adhesives and coatings will also be discussed.
(5) Spectral Imaging in the Terahertz Region for Aerospace NDE Applications; Izaak Kemp1, Carla Benton1, Melissa Peterson1, Douglas Petkie1; 1Wright State University
The terahertz spectral region offers the advantage of high transmission through most dielectrics along with the ability to provide images with sufficient resolution for inspection and identification of defects in samples for many non-destructive evaluation (NDE) applications.  We will provide an overview of the defect signatures associated with corrosion on coated aluminum samples and for a variety of defects in fiberglass composite samples.  The results that will be presented are drawn from a series of continuous-wave THz images taken near 100 GHz and 600 GHz along with a set of transmission measurements that span the 150-900 GHz range.  We will discuss how the spectral properties, such as the strongly varying absorption coefficient, affect the images and signatures of the defects for both sets of samples.
(6) Variable Angle Total Internal Reflection Raman Microscopy; Emily Smith1,2, Kristopher McKee1,2; 1Iowa State University, 2US DOE, Ames Laboratory
A variable angle total internal reflection (VA-TIR) Raman microscope has been developed for three-dimensional Raman Spectroscopy depth profiling. The instrument is based on a traditional optical microscope platform with added beam steering optics to vary the angle of the incident light on a prism/sample interface. The instrument provides an order of magnitude improved spatial resolution perpendicular to the focal plane, and diffraction limited spatial resolution in the focal plane. Varying the angle of incident radiation upon a prism/sample interface tunes the depth of penetration of the evanescent wave, and in turn the depth over which Raman scatter is collected. The incident angle can be scanned from the critical angle to 75.5 degrees, and depths up to 1500 nm can be profiled with the current instrument set-up.  The instrument has been used to measure thin polymer films and adsorption to ordered nanoporous materials. Raman Spectroscopy 
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is noninvasive and nondestructive and can be used to monitor adsorption in real time. In addition, VA-TIR Raman provides chemical content information as a function of pore depth. The instrument will be adapted for measuring catalytic reactions in nanoporous materials.
(7) Detection and Correction of Coupling Errors in Optical Fiber Bundles for Collection of Raman Spectra; Kathryn A. Dooley1, Francis W. L. Esmonde-White1, Michael D. Morris1; 1University of Michigan, Dept. of Chemistry
In imaging spectroscopy, fiber optic bundles can be used to couple light into imaging spectrographs.  Spectra collected from adjacent optical fibers should ideally be resolved and independent.  However, there are at least two common situations where this assumption breaks down.  First, there may be a partial overlap of adjacent fibers on the detector CCD either due to diffraction or uncorrected monochromatic aberrations.  Second, optical cross-talk among tightly packed fibers may occur.  This can be quite pronounced when the fiber-optic buffer has been removed in order to increase the linear fiber packing density and use the CCD area more efficiently.  These two coupling effects can become a significant source of systematic error, particularly when fiber bundles are used to map composition of a sample or when branches of the fiber bundle are interrogating different samples.  Coupling errors can cause local variations in composition to go undetected and can mix spectra from different spatial regions of the sample.  In this paper we will describe methods to assess this mixing in fiber bundles of differing geometries.  We also discuss methods to resolve overlapped signals, including the use of multivariate curve resolution to assess the illumination patterns arising from individual fibers and correct for the spectral mixing.  Correcting optical coupling errors via data processing, instead of physically changing the spacing between fibers in the bundle, allows a greater number of fibers to efficiently use the limited spectrograph detector area.
(8) A Targeted Approach to Bacterial Identification: A Combined Measurement using Raman Spectroscopy and Cellular Morphology; Janie Dubois1, Kenneth Haber1, E. Neil Lewis1; 1Malvern Instruments Inc.
A targeted approach to bacterial identification: A combined measurement using Raman spectroscopy and cellular morphology Raman spectroscopy has been investigated actively over the last 15 years for bacterial identification. The chemical specificity of the Raman spectrum and the spot size for data acquisition make it valuable for tackling the identification of individual cells. The obvious advantage of the single-cell approach is that fewer cells are required for analysis, thereby side-stepping the rate-limiting step of bacterial culture. A significant limiting factor for this application has always been the difficulty of finding individual cells amongst the other material within which they grow and proliferate. In current implementations, this problem is overcome using Raman mapping or imaging systems in a brute-force manner acquiring spectra over relatively large areas. Within these maps or imaged regions, the bacterial target is usually sparsely distributed amongst the sample substrate and other non-cellular material and contaminants. In another approach, the sample may be visualized using a standard ‘manual’ microscopy whereby a trained individual identifies locations of suspected bacteria prior to additional examination using Raman spectroscopy. In either case, these are time-consuming, subjective methods and/or produce statistically insignificant numbers of Raman measurements of actual cells. In this presentation, we show the results of a study where we combine automated microscopy and image analysis with Raman spectroscopy for bacterial identification. The technique uses high-throughput morphological classification to pre-screen a sample using shape and/or size. This reduces the regions of interest within a relatively large sample to a manageable but still statistically relevant number of cellular targets that are isolated from the dominant background of substrate and other sample debris. In this way the spectroscopy, which is the rate-limiting step, is only performed in a targeted manner on a limited number of sample regions thereby increasing the throughput and robustness of the approach relative to other methods. An additional benefit is that the morphological data can also be seamlessly combined with the spectral data to produce a simultaneous physical and chemical classification model which is superior to either microscopy or Raman spectroscopy alone. 
(9) Elucidating Iron Cluster Composition in Zeolites through Comparison of Loading Technique; Dana Sauter1, Peter C. Stair1,2; 1Northwestern University, 2Argonne National Laboratory
Iron loaded zeolites are of particular interest due to its ability to reduce NOx to nitrogen, even in the presence of water.  Though the iron-loading concept is commonly used for de-NOx catalyst preparation, the types of complexes formed inside the zeolite pores are not well known and no process yields a single type of complex within the pores.  Previous studies have determined a single majority complex within the zeolite, however, characterization has not been thorough and it has been determined that multiple other complexes are able to form within the zeolite pores due to the flexibility of the iron-oxygen bond and the pore width of the zeolite.  We are investigating iron-complexes formed within the zeolite pores and comparing the types of iron-oxygen complexes formed using different catalyst loading.  This study examines the reproducibility of two common loading methods, chemical vapor deposition (CVD) and atomic layer deposition (ALD), and the formation of the various iron-oxygen complexes formed when the Si/Al and iron precursor were varied.  XANES and EXAFS data have produced promising results showing that the oxidation state of the iron complex differs depending on zeolite and catalyst preparation, despite similar amounts of iron within the sample.  IR spectroscopy has been used to investigate the bonding relationship between the zeolite Brønsted site and the iron complex, with initial results showing that there are still zeolite hydroxyls present, even after iron loading.  UV Raman spectroscopy has allowed for in-situ investigation of iron-loading and the role of water in creating the iron-complex.  It has shown that water is always present within the zeolite and that water is necessary to allow for iron loading.  Finally, TEM has been used to estimate the size of the iron clusters between the varying samples.  Here, it has been seen that the ALD loading leads to a smaller and more uniform iron cluster when compared to CVD loading.  This data lends support to the conclusion that variation in iron precursors and loading technique strongly affect iron cluster size and oxidation state leading to a variety of iron complexes. 
(10) UV Resonance Raman Spectroscopy as a Robust Spectroscopic Tool for Probing Sunscreen Formulations; Sulayman Oladepo1, Glen Loppnow1; 1University of Alberta
Spectroscopic techniques generally lack the capability to assay complex samples directly without prior sample separation or pretreatment. Current methods used for the analysis of sunscreens such as HPLC, GC, TLC, UV-Vis, IR, MS and NMR cannot analyze the formulations directly because of their complex matrix compositions. We have used UV resonance Raman spectroscopy (UVRRS) to assay sunscreen formulations in situ directly without prior sample separations. High-quality UV resonance Raman spectra were obtained for the sunscreen active ingredients (AIs), mixtures of the AIs and actual sunscreen formulations. The AIs used, which are those commonly found in regular sunscreen formulations were benzophenone-3 (BZ3), octyl 
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methoxycinnamate (OMC), octyl salicylate (OCS), 2-ethylhexyl salicylate (OCT) and 2-ethylhexyl-2-cyano-3,3-diphenyl-2-propenoate (OCY). The spectra from the sunscreen formulations gave distinct spectral signatures indicative of the sunscreen AIs in each sample, with essentially no interference from the complex sunscreen matrix. Excitation wavelength-dependent studies throughout the 244-275 nm region demonstrate that the best discrimination of the AIs was achieved at an excitation wavelength of 244 nm. Thus, by tuning the excitation wavelength within the absorption bands of the AIs, complete identification of these analytes can be achieved in situ without any sample pretreatment or separation. The limit of detection (LOD) found for a common active ingredient OMC in situ is 0.23% w/w, the limit of quantitation (LOQ) is 0.78% w/w while the dynamic range is between 0.8% and 50% w/w. For OMC in methanol, the LOD found with this technique is 0.0008% w/w, the LOQ is 0.003% w/w while the dynamic range and the limit of linearity are over three orders of magnitude. The technique is fast, robust, lacks any major interference, and can be adapted for routine online quality control.
(11) Discovery and Characterization of Tetraalkylammonium Polybromides with Raman Spectroscopy; Xiaoyun Chen1, John Hull1, Chao Zheng1, Petra Simoncic1, Anne Leugers1, Mark Rickard1, Mark Beach1, Lynn Stiehl1, Jamie Stanley1; 1The Dow Chemical Company
A large number of complex polyhalides, especially polyiodides have been discovered and extensively studied. Definitive studies on polybromides remain scarce. A few polyvalent polybromide anions such as Br42- and Br82- have been characterized, but Br3- is the only monovalent polybromides with a known structure. The existence of higher order monovalent polybromide anions have been proposed but not structurally confirmed as discrete species. In this study tetraalkylammonium polybromides with molecular formulas R4NBr2x+1 (R = ethyl, butyl; x = 1) were prepared by reacting tetraalkylammonium monobromide or tribromide salts with bromine in either liquid phase or gas phase. Raman spectra were then collected from these polybromides in the solid, melted, and solution form. Distinct and characteristic Raman spectra were obtained from the solid polybromides in the spectral range between 100 and 400 cm-1, demonstrating that discrete polybromide anions with up to 9 bromine atoms can be obtained at room temperature. Even higher order polybromides were observed at lower temperatures. The Raman spectra were compared to ab initio calculations to deduce the structure of the polybromide anions. General agreement between experimental and theoretical results was observed. In the liquid or solution form, polybromides with more than five bromine atoms per molecule do not have distinct characteristic Raman features. Furthermore, in situ Raman spectroscopy was used to monitor the bromination pathway of Et4NBr and elucidate the various polybromide species involved. This study fully demonstrates the unique information provided by Raman spectroscopy in studying polybromide anion structure. A further complimentary crystallographic study is underway.
(12) Quantum Cascade Laser Sources: Recent Advances and Applications; Frank Tittel1, Anatoliy Kosterev1, Lei Dong1, Rafal Lewicki1; 1Rice University
Recent advances in the development of sensors based on the use of quantum cascade lasers (QCLs) for the sensitive, selective detection, quantification and monitoring of both small and large molecular gas species with resolved and unresolved spectroscopic features respectively will be reported .The architecture and performance of several sensitive, selective and real-time gas sensors based on infrared semiconductor lasers will be described. To date we have detected 17 gases (CH4, NH3, H2S, NO, N2O, CO2, CO, H2O, C2H2, C2H4, SO2, OCS, H2CO, C2H5OH, C2HF5, CH3COCH3 and C6H12O4) at the ppm to ppt level. High sensitivity requires sensitivity enhancement schemes such as a multipass gas absorption cell, cavity absorption enhancement, or photoacoustic spectroscopy. A novel technique called quartz-enhanced photoacoustic spectroscopy (QEPAS), which was first reported by us in 2002 will be emphasized [1,2]. Considerable experimental and analytical progress has been made with QEPAS since 2002. Recently we have investigated the effect of humidity and 2-tube microresonator effects on detection sensitivity of different chemical species, in particular the diameter, length for QEPAS. Applications include the monitoring of single and multiple gas species for applications in such diverse fields as in environmental monitoring, industrial process control, medical diagnostics and homeland security. References: 1.A. A. Kosterev, F.K. Tittel, D. V. Serebryakov, A. L. Malinovsky and I. V. Morozov, “Applications of Quartz Tuning Fork in Spectroscopic Gas Sensing”, Rev. Sci. Instrum. 76, 043105 (2005) 2.Rice University Laser Science Group: http://ece.rice.edu/lasersci/ 
(13) A Portable Analyzer for Oil in Water Based on Quantum Cascade Lasers; Bernhard Lendl1,2; 1Vienna University of Technology, 2QuantaRed Technologies
Using powerful mid-IR quantum cascade lasers, a portable analyzer (The Eracheck), for measuring oil-in-water has been developed. The new method is based on a liquid-liquid extraction step using cyclohexane, followed by the determination of the extracted hydrocarbons in the cyclic extraction solvent by quantum cascade laser spectroscopy. Quantification is based on measurements of the C-H related bending vibrations of the extracted hydrocarbons. This is possible due to the shifted CH2 bending of the cyclic extraction solvent, as well as due to the high spectral power density of the quantum cascade lasers used. This new method is a viable alternative to the former well established IR-method for oil in water which used Freon 113 as the extraction solvent which, due to the ozone depleting potential of this CFC, has been banned and replaced by time consuming gas chromatography (ISO 9377-H53), or by tedious gravimetry (EPA 1664). The Eracheck shows a linear range from 0.2 – 1000 ppm of hydrocarbons in water, with r.s.d. values below 3 % at 10 ppm. Application areas of The Eracheck extend from the oil producing industry, where produced and waste water need to be monitored for their hydrocarbon content, to the analysis of municipal waste water. Meanwhile, ASTM D19 set up a study group to elaborate a new ASTM method for petroleum hydrocarbons in water based on the working principle of this new method.
(14) Quantum Cascade Laser Applications to Atmospheric and Environmental Trace Gas Monitoring; Mark Zahniser1, David Nelson1, Barry McManus1, Joanne Shorter1, Ezra Wood1, Scott Herndon1; 1Aerodyne Research Inc
Recent advances in infrared laser technology have greatly facilitated field measurements of atmospheric trace gases to identify and quantify their sources and sinks in many environments.  The availability of non-cryogenic mid-infrared lasers, improvements in non-cryogenic infrared detectors, and advances in detection methods using direct absorption techniques with long path length, small volume sampling cells have led to a new generation of smaller, lighter, and more robust instrumentation suitable for measurements from mobile platforms, field sites at remote locations, and clinical environments for breath analysis screening.  The reliability and reproducibility of these mid-infrared light sources has made the long term goal of turn-key operation by non-scientist operators a reality.  Both pulsed-QCLs and continuous wave (CW) QCLs have been used to detect trace gases in air at the sub-part-per-billion level, with lowest detection limits less than 10 parts-per-trillion for selected species using CW-QCLs.  
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Applications to measurements of greenhouse gas fluxes of methane and nitrous oxide from natural ecosystems, nitrogen oxides and ammonia from urban sources, and breath analysis of NO, CO, and N2O will be presented.
(15) Applications and Recent Developments of Commercialized External Cavity Quantum Cascade Lasers (ECqcL™); Sam Crivello1, Michael Pushkarsky1, Miles Weida1, David Arnone1, David Caffey1, Timothy Day1; 1Daylight Solutions, Inc.
External cavity quantum cascade lasers (ECqcL™) are now a commercial reality. This technology allows for the advances in quantum cascade (QC) materials to be realized. Significant advances in higher powers over 1 watt, tuning ranges over 200cm-1, wall plug efficiency approaching 20%, greater range of center wavelength coverage, and higher operating temperatures up to 70°C have been made in the ECqcL™ commercial platform. This platform is ideally suited to address applications in the Scientific and OEM sensor markets ranging from gas sensing of complex matrices to condensed phase detection. By providing broad wavelength tunability throughout the mid-IR, these sources have the ability to obtain broadband absorption spectra and analyze complex matrices with high sensitivity and specificity. This presentation will cover recent progress of the commercial ECqcL™ platform and applications to gas sensing of NO, N2O, CO, and CO2. State-of-the-art performance in terms of wavelength coverage, tuning range, and power levels will also be presented.
(16) Using Quantum Cascade Lasers for Fast Time-Resolved IR Spectroscopy; Michael George1, James Calladine1, David Grills2, Jack Preses2, Andrew Cook2, James Wishart2; 1University of Nottingham, 2Brookhaven National Laboratory
Fast time-resolved IR spectroscopy (TRIR), a combination of UV/visible flash photolysis and IR detection, is a powerful structural technique for detecting and identifying transient species in a range of chemical and biological reactions, as well as for monitoring photochemical processes in materials science. Unlike traditional UV/visible transient absorption spectroscopy, TRIR has been limited by the lack of a high-power IR probe source that covers the entire mid-IR region. Advances in technology have driven this field forward and a range of approaches have been used that employ sources such as IR globars and a variety of lasers, including CO gas, OPAs and difference frequency mixing techniques. The recent integration of Quantum Cascade Lasers (QCLs) with miniature tunable external cavities (EC-QCLs) has provided a new high-power IR source for time-resolved IR measurements. This lecture will present recent results using EC-QCLs for nanosecond time-resolved IR spectroscopy. In particular, we will compare and contrast the use of this IR source with other approaches for TRIR. We will illustrate the talk with examples of TRIR detection of excited states and reaction intermediates in a range of chemical systems following pulsed laser initiation. We will also demonstrate how EC-QCLs have been combined with pulse radiolysis to allow, for the first time, the nanosecond TRIR detection of intermediates in solution that are generated by high-energy electron pulses. For example, the formation and decay of the one-electron reduced forms of various transition metal complexes in acetonitrile have been monitored by TRIR following pulse radiolysis.
(17) Industrial and Biomedical Applications of QCL’s and ICL’s; Mark Druy1, Mark Allen1, Joel Hensley1, Krishnan Parameswaran1, David Scherer1; 1Physical Sciences Inc.
Quantum and Interband Cascade Lasers are enabling new sensor opportunities in a variety of application markets.  This presentation will highlight recent demonstrations of applications to:  Analysis of trace constituents of exhaled human breath; combustion emissions monitoring; and trace measurements of high-molecular-weight hydrocarbons.  The presentation will also suggest near-term opportunities for instrumentation and sensor products based on these new laser sources.
(18) Coherent Multidimensional Spectroscopy - Research Tool or Potential Analytical Method?; John Wright1; 1University of Wisconsin-Madison
Coherent multidimensional spectroscopy (CMDS) is now the optical analogue of nuclear magnetic resonance (NMR). Just as NMR HMQC methods rely on multiple quantum coherences, achieving wide spread application requires that CMDS also excites multiple quantum coherences over a wide range of quantum state energies. This talk focuses on frequency domain CMDS because these methods tune the excitation frequencies to resonance with the desired quantum states and can form multiple quantum coherences between states with very different energies.  CMDS methods use multiple excitation pulses to excite multiple quantum states within their dephasing time so their quantum mechanical phase is maintained. Coherences formed from pairs of the excited states emit coherent beams of light. The temporal ordering of the excitation pulses defines a sequence of coherences that can result in zero, single, double or higher order coherences as required for multiple quantum coherence CMDS. Defining the temporal ordering, the excitation frequencies, and spectrally resolving the output frequency also defines a particular temporal pathway for the coherences, just as a NMR pulse sequence defines an NMR method. Two dimensional contour plots through this multidimensional parameter space allow visualization of the state energies and dynamics. Frequency domain methods are resonant with specific states so the sequence of coherences and populations is defined. Coherence transfer, however, can cause output beams at unexpected frequencies. Coherence transfer occurs when the thermal bath induces a coherence between two states (a and g) to evolve to a new coherence (b and g). Since the two coherences have different frequencies and since there are different time orderings for the occurrence of coherence transfer, the delay time dependence develops modulations that depend on the coherences’ frequency difference.
(19) 2D Spectroscopy at a Conical Intersection; David Jonas1, Katherine Kitney1, William Peters1, Allison Ferro1, John Hybl1; 1University of Colorado
We have recorded femtosecond two-dimensional Fourier transform correlation spectra of a square symmetric silicon naphthalocyanine molecule.  The molecule has a non-degenerate ground state and a doubly degenerate excited electronic state.  The excited state has a Jahn-Teller conical intersection at the square symmetric geometry of the ground state.  Jahn-Teller active vibrations drive electronic dephasing and electronic population transfer between the components of the doubly degenerate excited state on a 100 fs timescale.  We have exploited symmetry to combine a vibronic Hamiltonian for the conical intersection with models for damped vibrational motion on multiple electronic states.  This is a step towards realistic modeling of the role of vibrations in the fastest molecular electronic processes.
(20) Ultrafast Two-Dimensional Infrared Spectroscopy of Leucine-Enkephalin at a Membrane-Water Interface; Nien-Hui Ge1, Soohwan Sul1, Yuan Feng1, Uyen Le1, Douglas Tobias1; 1University of California, Irvine
Understanding peptide-membrane interactions is important because the biological activity of many small peptides takes place in the presence of membranes. Enkephalins, naturally occurring neuropeptides (Tyr-Gly-Gly-Phe-Leu, or -Met), have been suggested to interact with membranes through their side chains 

ABSTRACTS

 (Phe, Leu, and Tyr) and undergo conformational changes that are suitable for opioid receptor binding. However, the nature of side chain-membrane interactions remains controversial despite extensive studies. Because of their small size and flexibility, it is difficult to determine the conformations of enkephalins in membranes and the relative orientation of their side chains. Here, we apply ultrafast two-dimensional infrared (2D IR) spectroscopy to investigate the peptide-membrane interaction and conformational distribution of Leu-enkephalin (Lenk) in bilayer membranes. We compare the results from linear and 2D IR experiments on Lenk in bicelles, Lenk in water, and p-cresol in water, focusing on the ring stretching mode of the Tyr side chain. Frequency-frequency correlation functions obtained from a series of waiting-time-dependent 2D IR spectra reveal a fast decaying component with a ~ 1 ps time constant that is common for all three systems. This spectral diffusion component is attributed to hydrogen-bond making-breaking dynamics of the Tyr side chain. Unlike p-cresol in water, both Lenk systems exhibit substantial spectral inhomogeneity that does not decay within the 4 ps window. The observed hydrogen-bond dynamics suggests that the Tyr side chain of Lenk in membranes is located at the water-abundant region at the membrane-water interface. The experimental results are confirmed by molecular dynamics simulations and density functional theory calculations.
(21) Interface-Specific Ultrafast Two-Dimensional Vibrational Spectroscopy; Mischa Bonn1; 1FOM-Institute AMOLF
Surfaces and interfaces are omnipresent in nature and play key roles in a diversity of fields ranging from heterogeneous catalysis and membrane biology to nanotechnology. They are the site of important dynamical processes, such as transport phenomena, energy transfer, molecular interactions, as well as chemical reactions. Tools to study molecular structure and dynamics that can be applied to the outermost molecular layers at surfaces and interfaces are thus highly desirable. We present a novel surface-specific, vibrational spectroscopic tool, which provides detailed information on coupling between vibrational modes at surfaces. This 2-dimensional vibrational spectroscopy is demonstrated on a self-assembled monolayer of dodecanol on water, for which coupling between the different C—H stretch modes is clarified. To selectively probe the surface vibrational response, we use infrared-visible Sum-Frequency Generation (SFG). Our 2D-SFG approach comprises the resonant excitation of a specific surface vibrational mode with an infrared pulse of relatively narrow bandwidth (~20 cm-1). Subsequently, the surface response is probed over a wide range of frequencies, using a broad-band SFG process. When two vibrational modes are coupled, this will give rise to a response at a frequency different from the excitation frequency, i.e. off the diagonal of the 2D spectrum. For dodecanol on water, remarkably strong coupling between the different C—H stretch modes is observed, as evidenced by off-diagonal peaks that are equally strong as the diagonal peaks.  Surface 2D vibrational spectroscopy thus allows for detailed information on the coupling of vibrational modes at surfaces, with potential applications across several disciplines. 
(22) Quantum Coherence Enabled Determination of the Energy Landscape in Light Harvesting Complex II using 2D Electronic Spectroscopy; Tessa R. Calhoun1,2, Naomi S. Ginsberg1,2, Gabriela S. Schlau-Cohen1,2, Yuan-Chung Cheng1,2, Matteo Ballottari3, Roberto Bassi3, Graham R. Fleming1,2; 1University of California, Berkeley, 2Lawrence Berkeley National Laboratory, 3University of Verona, Italy
Photosynthesis has evolved with the ability to transfer electronic energy through a matrix of light-harvesting pigment-protein complexes with almost no loss.  The accomplishment of this near unity quantum efficiency is a feat that man has yet to understand or replicate.  One proposed mechanism integral to this process requires long-lived coherent superpositions of the excitons, delocalized excitations, in these systems.  Two-dimensional Fourier transform electronic spectroscopy, already proven to be an ideal technique for investigating these coherences, has been employed to study Light Harvesting Complex II (LHCII), the most abundant light harvesting complex in higher plants.  Not only is long-lived coherence observed, but isolation of unique coherence signatures allow the energies of the individual excitons to be located in an otherwise highly congested spectrum.  The resulting more evenly spaced exciton energies can explain the rapid intracomplex relaxation that has been experimentally observed, and this technique is shown to provide a stringent test for theoretical models of pigment-protein complexes.
(23) Plasma Spectrometry: Stagnant or Pregnant?; Gary Hieftje; 1Indiana University
It is now approaching 40 years since the inductively coupled plasma (ICP) was introduced as a source for analytical atomic spectrometry.  Over that time interval, the quartz ICP torch, its configuration, the plasma characteristics, and indeed its performance have changed surprisingly little.  To be sure, better spectrometers, detectors, and sample-introduction equipment have replaced the antiquated systems that were originally used.  Yet the ICP itself is largely the same.  Given this situation, it is appropriate to inquire whether the current ICP is optimal or whether additional modifications should be attempted.  Even more importantly, might not alternative plasmas prove superior? An enormous range of alternatives exists: plasmas can be sustained by dc, ac or radiofrequency fields and can be pulsed, modulated, oscillatory or continuous-wave over a range of voltage and current levels from nA to MA and from µV to MV.  Operation at atmospheric pressure, elevated pressure, or reduced pressure is possible.  The chambers can be equipped with solid electrodes, solution electrodes or be electrodeless and the resulting discharges can range in size from µm to room-filling.  In this presentation, some interesting alternatives to conventional analytical discharges will be outlined and their possible analytical features projected.  To inject a note of realism into the material, results from several novel discharges being used in our laboratory will be offered.
(24) Life Science Applications: New Challenges for ICP-MS; Norbert Jakubowski1, Larissa Waentig1, Peter Roos2; 1Institute for Analytical Sciences, 2Leibniz Res. Centre for Working Environ
For the detection of metal and hetero-element concentrations in bio-molecules increasingly ICP-MS is applied as a sensitive multi-element detector. More and more chemical tags are used to detect even those bio-molecules which do not contain a natural element tag. We have recently developed chemical tagging procedures for labelling of antibodies to specifically detect and quantify proteins. For this purpose we have also developed an improved laser ablation system for sample introduction in ICP-MS and have applied this system for Western blotting.  Limits of detection at sub-pmol levels have been achieved so far, but for many bio-chemical, medical and pharmaceutical applications even lower detection limits are needed. Novel strategies will be discussed to enhance the sensitivity by application of polymer-based lanthanide tags for detection of single cells or by tagging of antibodies with nano-clusters and particles. In the latter case even detection of single proteins seems to become possible, if a time resolution of better than one millisecond is provided by the mass spectrometer. For both applications, single cells and proteins, novel instrumentation is required which allows measuring many elements simultaneously with a time resolution of about 0.1 ms.  The new future challenge of ICP-MS in the life sciences is related to the development of faster simultaneous mass 
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spectrometers for high-throughput analysis, which can be used to develop highly multiplexed and multi-parametric strategies in biological and medical studies. 
(25) The Renaissance of X-ray Fluorescence Spectrometry; George Havrilla; 1Los Alamos National Laboratory
X-ray Fluorescence (XRF) has been used as an analytical method for elemental determination for nearly 100 years. Since that early time XRF has undergone a number of evolutionary as well as revolutionary changes which carried the technique into the 21st century. XRF has been widely used in a variety of industrial processes from the heavy industries of cement and steel production to the high-tech production of semiconductors. Today, XRF continues to play a critical characterization role in our lives. XRF is experiencing a revival of sorts, transitioning from the heavy industry applications to ones directly affecting our very lives in searching for adulterated food and products using a variety of handheld, portable and bench top instrumentation.  XRF is poised to experience a renaissance in terms of capabilities and ultimately applications, owing to the technical developments both at synchrotrons and in laboratory based instrumentation. At synchrotrons, the new generation of electron beam modulators allow for higher flux and small divergence of the X-ray beam providing researchers with capabilities in the nanometer regime. This allows both spatially resolved elemental and oxidation state images of materials and biological samples. However the high flux at nanometer scale leads to new challenges in sample preparation and sample preservation.  The renaissance of XRF is not limited to the big machines. In routine analysis laboratories the new technology is driven by portable and bench scale instrumentation. The implementation of low power X-ray tubes, new semiconductor detectors and X-ray optics enables rapid, low cost and nondestructive trace elemental analyses. These new capabilities offer spatially resolved elemental imaging, trace elemental field-based analyses, and compositional analyses of catalysts and pharmaceuticals rivaling those of plasma-based methods. LA-UR 09-02378 
(26) Laser Ablation –ICP-MS: Widely Applied, But Not Yet Fundamentally Understood; Detlef Günther1, Robert Kovacs1, Kohei Nishiguchi2, Keisuke Utani2; 1ETH Zurich, 2Sumitomo Seika Chemicals
The combination of laser ablation and inductively coupled plasma mass spectrometry (LA-ICP-MS) by Gray in 1985 opened a new world for high spatial resolution analysis of solids. However, many problems associated with the laser sampling, aerosol transport and the vaporization, atomization and ionization of particles within the ICP have been discovered and prevented this technique from broader application. 24 years later, after a large number of studies on stoichiometric sampling by ns- and fs-LA, on aerosol transport studies and various excitation studies of particles within the ICP, the understanding has improved. This improved understanding is accompanied with significant progress in instrumentation and specific method development leading to fast and continuously growing applications. However, the “dream” of non-matrix matched calibration for quantification of major, minor and trace elements as well as precise and accurate isotope ratio determinations is still not routinely applicable.  The presentation will focus on fundamental studies on aerosol formation and particle vaporization within the ICP to demonstrate that various parameters are not fully understood and difficult to be studied. Selected examples will be used to discuss successful applications and remaining challenges in LA-ICP-MS.  Finally, an alternative sampling strategy for laser ablation will be discussed, which will allow to analyze samples of different sizes and geometries without the need of a new ablation configuration. 
(27) Laser Induced Breakdown Spectroscopy:A Future Superstar?; Nicolo Omenetto; 1University of Florida
This talk will discuss the main aspects of Laser Induced Breakdown Spectroscopy (LIBS), and in particular the major questions that remain to be answered before the technique can be considered a ‘future superstar’ [1]. As a result, the talk will focus on the approaches currently aimed at a better understanding of the analytical performances of the technique. Emphasis will be given to the current efforts undertaken in different laboratories to address the problem of matrix effects, the possible use of modeling to provide (semi-) quantitative results without using standard reference materials, and the noise types limiting the precision achievable. As usual, in order to improve our knowledge, many studies, whose target is not strictly analytical, will be discussed. Such studies are essential in view of the fact that the plasma does not always represent the target composition and is highly inhomogeneous in space and time. Examples include the verification of the existence of local thermodynamic equilibrium at different delay times from the onset of the plasma and the measurement of the plasma optical thickness (which allows one to predict the linear dynamic range of the technique). As a general conclusion, it will be argued that not only models, but also experiments will need to be compared on more resolved temporal as well as spatial scales. A future projection of the technique will also be attempted. In this context, the essential features of Multiple-pulse LIBS, micro-LIBS (with the variants of LIBS-Microprobe and LIBS with microchip lasers), hyphenated-LIBS (e.g., coupling LIBS with Laser Induced Raman and Fluorescence approaches), stand-off LIBS, and finally molecular LIBS and X-ray-LIBS will be highlighted.  [1] J.D. Winefordner, I.B. Gornushkin, T. Correll, E. Gibb, B. W. Smith and N. Omenetto, “Comparing Several Atomic Spectrometric Methods to the Super Stars: Special Emphasis on Laser Induced Breakdown Spectrometry, LIBS, a Future Super Star”, J. Anal. At. Spectrom., 2004, 19, 1061-1083. 
(28) Building from the Basics: Using Fundamental Studies as a Springboard for Future Developments in Atomic Spectroscopy; Paul Farnsworth1, Nicholas Taylor1, Haibin Ma1, Ross Spencer1; 1Brigham Young University
A fundamental understanding of the processes at work in current analytical instrumentation equips potential innovators with the tools to make incremental improvements in existing techniques and a platform from which revolutionary new ideas can be launched.  It is not coincidence that the ideas for today’s workhorse tools for atomic spectroscopy originated in labs that were heavily involved in elemental analysis, where researchers had grappled with the limitations of earlier generations of spectroscopic methods.  The history of the field suggests that future developments will come from labs that are struggling with the challenges posed by state-of-the-art techniques. In this presentation I will discuss limitations in current atomic spectroscopic techniques, some of the fundamental studies that target those limitations, and the directions that the fundamental studies are providing for future developments in atomic spectroscopy.  I will draw primarily on experiments in my own labs, where we are studying matrix effects in ICP-OES and ICP-MS, plasma excitation mechanisms, and ion transport in ICP-MS. 
(29) Novel Applications of FT-IR Imaging in Polymer Research and Surface Analysis; Heinz Siesler1, Elke Wessel2, Christian Vogel3; 1University of Duisburg-Essen, Germany, 2Beiersdorf AG, Hamburg, 3Federal Institute for Materials Research 
Over the last decade FT-IR imaging with focal plane array detectors has proved a powerful technique for the rapid chemical visualization of materials by a combination of spectroscopic and spatial information. Thus, selected sample regions of interest can be 
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analyzed with reference to the identification and lateral distribution of chemical species by FT-IR spectroscopy in the transmission or ATR mode. The applications cover a broad spectrum ranging from medical diagnosis in human tissues to the analysis of phase separation in polymers. Depending on the field of view and the measurement technique the achievable lateral resolution varies in the range from about 3 – 60 ìm.  In the present communication the simultaneous characterization of phase separation, phase composition, domain thickness and domain orientation in anisotropic biopolymer blends by FT-IR transmission imaging with polarized radiation will be discussed. For the same type of samples the possibility of depth-profiling by FT-IR/ATR imaging will be addressed. Finally, the in-situ monitoring of the diffusion process of low-molecular weight compounds into polymers by FT-IR imaging will be outlined.  
(30) FTIR Imaging as a Unique Tool in the Characterization of Pharmaceutical Materials; J. Zach Hilt1, Dipti Biswal1, Hariharasudhan D. Chirra1; 1University of Kentucky
Conventional FTIR microscopy has been around for many years and proven to be a valuable research tool, yet it has limitations due to its limited spatial resolution and long acquisition times.  Since first being developed a little more than a decade ago, FTIR microscopes utilizing a focal plane array (FPA) detector have become the start-of-the-art in FTIR imaging. Since its development, FTIR imaging has been utilized in a wide variety of applications, where it is advantageous to acquire chemical information with microscale resolution.  For example, it has been applied for high-throughput analysis of the material properties of pharmaceutical formulations, and several other researchers have utilized FTIR imaging to examine the drug release processes. We recently were the first to demonstrate an in situ method to spatially resolve the kinetics and final conversions of micropatterning reactions.  For example, we have studied the formation of patterned hydrogel microstructures, which have potential application as controlled drug delivery devices.  Specifically, a novel method was applied to fabricate thin film of hydrogel microstructure on gold surface by using microcontact printing. The reaction kinetics of the patterned hydrogel was studied in situ and spatially resolved in real-time with FTIR imaging techniques. The effect of oxygen inhibition during photopolymerization was also analyzed using FTIR imaging.  This novel fabrication and characterization method will facilitate the optimization of integration processes of patterned hydrogel films and their application in the field of biomedical microdevices.
(31) Statistically Optimized Raman Microscopy for Detecting Low Levels of Undesired Polymorphic Forms in Low Dose Active Tablets; Slobodan Sasic1, Mark Whitlock1, Shawn Mehrens1; 1Pfizer
Many active pharmaceutical ingredients (APIs) have excellent Raman responses allowing for successful determination of low levels of undesired polymorphic forms in finished solid-dosage products. By using an automated Raman microscope (i.e. Raman mapping hardware), one may be able to determine the presence of an undesired API form having a concentration of much less than 1% w/w in a tablet.  This is accomplished by mapping the entire surface of the tablet through a grid with a very large number of points.  When the laser beam hits a region containing the undesired form, a Raman spectrum having detectable spectral differences should emerge.  However, the number of points in the grid should not be arbitrarily set:  if it is too large, unnecessarily long experiments are carried out, and if it is too small, the particles of interest may be missed due to insufficient number of scans.  This study proposes a statistically based sampling method to determine the optimal Raman mapping experiments for the described purpose.  It uses two statistical charts to determine the probability of detecting an event as a function of the number of attempts (or pixels in this case), and assess the number of experiments needed to confirm a hypothesis.  A Raman mapping investigation has been carried out with an active formulation in which the amounts of the undersired polymorphic form varied from 0.36 to 1.04% w/w with the total API being maintained at approximately 5% w/w.  The number of Raman spectra collected in each of these experiments was determined by using the first chart above and in all of evaluated samples the undesired API form was clearly recognized.  Additional experiments have confirmed the hypothesis that mapping with the pre-determined number of spectra is a reliable approach to the optimal use of the instrument with minimal risk of erroneous results. The statistically based sampling method has subsequently been applied to a lower dose formulation and through the analysis of the calibration samples, 0.02% w/w of the undesired polymorph has been confirmed.  
(32) Raman and NIR Imaging of Pharmaceutical Materials:  Practical Limits on Spatial Resolution; John Kauffman1, Sean Gilliam1, R. Scott Martin2; 1FDA, 2Saint Louis University
Microfluidic methods have been used to construct resolution bar targets composed of thick polyethylene glycol (PEG) line patterns on silicon substrates.  Point spread functions measured from chemical images of these PEG-on-silicon devices have been found to be wider than point spread functions measured from metal-on-glass bar targets.  This observation is attributed to lateral photon diffusion resulting from subsurface scattering, which limits the spatial resolution that is practically achievable in chemical images of pharmaceutical materials.  We will discuss the factors that influence spatial resolution of chemical images when the sample is composed of a thick, non-opaque, scattering material.  We will evaluate chemical images of bar targets to identify the instrumental and sample characteristics that influence resolution in chemical imaging instruments.  The modulation transfer functions extracted from these images will be emphasized, and the advantages of characterizing spatial resolution with modulation transfer functions will be discussed.
(33) FTIR Spectroscopic Imaging of Multicore Pharmaceutical Tablets; Patrick Wray1, Sergei Kazarian1; 1Imperial College London
This innovative research applies ATR-FTIR (Attenuated Total Reflection) spectroscopic imaging to study multicore tablets for delayed release and delivery of pH labile drugs. The tablets consisted of an inner core and outer shell, constructed from typical pharmaceutical excipients and the model drugs ibuprofen or caffeine. FTIR imaging uses a focal plane array (FPA) detector to gather both spectral and spatial information about a sample. ATR mode is suited to the study of oral dosage formulations in combination with a specially designed dissolution cell attached to the ATR crystal. ATR-FTIR imaging was used to analyze the crystallinity of the drug, water ingress and the dissolution of the polymer bulk at the interface between the core and shell. A UV/Vis spectrometer was connected online to produce a drug dissolution profile. The dissolution media were dosed with universal indicator and visible optical images of the dissolving tablets were also taken creating a pH map of the system.  The ATR-FTIR images demonstrated two possible modes of core dissolution for the delayed release experiments, where either the shell dissolves rapidly, revealing the inner core or the water ingress through the shell causes the HPMC core to gel and expand, breaking the shell. The pH control experiments show the basic outer shell can neutralize the effects of an acidic dissolution medium, protecting the pH sensitive inner core. The front of the dissolution medium 

ABSTRACTS

was tracked, which showed the pH sensitive drug in the core did not crystallize when using an acidic dissolution medium. 
(34) The Near-Infrared Chemical Imaging Picture of Counterfeit Anti-Viral Drug Heptodin™; Jean-Claude Wolff1, Marta Lopes2, Jose Bioucas-Dias2, Mario Figueiredo2; 1GlaxoSmithKline, Analytical Sciences, 2IST, Technical University of Lisbon
Pharmaceutical counterfeiting is big business, with great profits to be made, potentially at the expense of patient health. Counterfeit drug products come in many variations. Some do not contain any of the legitimate active pharmaceutical ingredient, or include the ingredient in harmful amounts or from an unacceptable source. Others contain a completely different active pharmaceutical ingredient. In this paper Near-Infrared (NIR) Chemical Imaging (CI) was used firstly to identify counterfeit drug products, and secondly to gain as much knowledge as possible about the composition of the counterfeit drug products. Especially, attempts are made to classify/source suspected counterfeits. Understanding the possible number of origins of counterfeits can be of utmost importance to aid investigators and authorities to shut down counterfeiting operations. Analysis was performed on 55 counterfeit Heptodin™ tablets obtained from a market survey and authentic Heptodin™ tablets for comparison. NIR-CI combined with multivariate analysis is particularly suited to compare chemical and physical properties of samples, since it is a quick and non-destructive method of analysis. It is a total method of analysis and is ideal for classification of samples based on their gross differences. Principal Component Analysis (PCA) and k-means clustering were performed on the data sets (obtained from all analytical techniques). Out of the 55 tablets only 18% contained the correct active pharmaceutical ingredient (API), i.e. the anti-viral drug lamivudine. The remaining 82% of counterfeit tablets contained talc and starch as main excipients, as determined by NIR-CI and IR. From the NIR-CI analysis, the API containing tablets classified into 3 main groups, based mainly on the amount of lamivudine present in the tablet (as confirmed by liquid chromatography). The group which had close to the correct amount of lamivudine sub-classified into 3 groups. The next step was to gain understanding of the composition/architecture of those counterfeit tablets, and to understand what made the tablets classify into different groups. Classical least squares (CLS) was used to predict the composition of the API containing counterfeit Heptodin™ tablets, using a spectral library built based on spectral and counterfeiting knowledge. Good API predictions were obtained (compared to the results from a chromatographic assay) especially for the high API dose tablets. Concentration images of each pure component, i.e. the API, microcrystalline cellulose, starch, talc and sodium starch glycollate were estimated. The similarities among the tablets with respect to the total API percentage determined support the classification of the tablets by PCA and k-means clustering. Hyperspectral unmixing algorithms, such as minimum volume simplex analysis (MVSA) and minimum-volume enclosing simplex (MVES) have also been explored as an effective alternative to multivariate curve resolution alternating least squares (MCR-ALS), which is a widely used method in analytical chemistry for identifying the spectral signatures of pure components in a complex matrix/system such as a counterfeit tablet.  Results obtained from this methodology will also be discussed. By combining the results from the studies, it appears likely that the 55 Heptodin™ counterfeit tablets originate from as many as 15 different sources. 

(35) Geometrically-Accurate Tissue Phantoms for Transcutaneous Raman Spectroscopy; Francis W.L. Esmonde-White1, Karen A. Esmonde-White1, Kathryn A. Dooley1, Michael D. Morris1; 1University of Michigan
Raman spectroscopy is a powerful technique to measure biological tissues because it allows the sensitive and specific measurement of molecular tissue components with strong intrinsic contrast.  Tissue Raman spectroscopy is promising because it has the potential to diagnose disease based on the chemical alterations that occur before gross tissue changes can be observed clinically. Tissue Raman spectroscopy is now the focus of intense research, in finding new applications and instrumentation development. One limitation of tissue Raman spectroscopy is the lack of appropriate calibration standards, commonly called tissue phantoms. Tissue phantoms typically mimic tissue optical properties such as the scattering and absorption. In order to develop appropriate phantoms for Raman spectroscopy, we must consider fluorescence and Raman spectral properties of the materials used to construct the phantom. Phantom geometry has been shown to influence collection of diffusely reflected light. However, geometric features have not been widely incorporated into most phantoms. Various tissue phantoms have been developed, but none have combined appropriate Raman optical properties with a realistic three-dimensional geometry. Cadaveric tissue is used to test optical configurations, but the composition varies across specimens, special permissions and storage conditions are required, and the tissue composition is complex and not well-defined Solid-phase polymer phantoms have appropriate geometric and optical properties, but inaccurate Raman spectra. Gelatinous phantoms can be made to have appropriate optical and spectroscopic properties, but have previously been made with o geometries. In this paper we describe the development of novel geometrically accurate tissue phantoms for transcutaneous Raman spectroscopy and tomography. These geometrically accurate phantoms are cast in multiple layers in which the optical properties of each individual tissue layer can be easily controlled. Spectral differences between the typical tissue phantoms with simplistic geometries and the novel geometrically accurate tissue phantoms will be shown. Novel optical probe designs used to record Raman tissue spectra, and details of preprocessing steps, will also be presented. These novel tissue phantoms now enable robust testing of different instrument designs, optical probe designs, and data preprocessing techniques.
(36) Quantification and Structural Analysis of Protein PTMs using Raman Spectroscopy; Roger Jarvis1; 1University of Manchester
Raman spectroscopy is emerging as a powerful method for obtaining both quantitative and qualitative information from biological and biomedical samples. One very interesting area of research for which the technique has rarely been used, is the detection, quantification and structural analysis of post‐translational modifications (PTMs) on proteins. PTMs allow for the regulation of protein activity in the cell, and are thought to contribute to the development of diseases such as Alzheimers. Since Raman spectra can be used to investigate structure and quantity of a post‐translationally modified protein simultaneously, we have developed near infrared Raman spectroscopy with appropriate chemometric approaches (partial least squares regression, PLSR) to quantify low concentration (4 μM) mixtures of phosphorylated and dephosphorylated bovine αs‐casein. In addition, we used these data in conjunction with Raman optical activity (ROA) spectra and NMR to assess the structural changes that occur upon phosphorylation. Further secondary structure analysis using the NIR Raman data was facilitated through the application of an evolutionary computing approach, a genetic algorithm (GA) 
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coupled to PLSR, which gave further useful insights into the structural changes occurring upon phosphorylation.
(37) In-vivo Raman Spectroscopic Characterization of Pediatric Tissues; Chad Lieber1, Mustafa Kabeer1; 1Children’s Hospital of Orange County
While Raman spectroscopy has been demonstrated as an effective tool for tissue diagnosis, nearly all in-vivo studies have been performed in adult patients and in easily accessible anatomic locations.  We investigate the ability of Raman spectroscopy to characterize various normal and diseased pediatric tissues in-vivo during open and laparoscopic surgical procedures.  A number of normal and diseased tissues have been investigated, though a majority of the cases have presented with tumors of the kidney (Wilm’s tumor, nephroblastomatosis) or liver (hepatoblastoma).  These particular organs are both highly perfused and pigmented, posing a challenge to the acquisition of Raman spectra.  To address these difficulties, three spectral measurements are employed: fingerprint region Raman, high wavenumber Raman, and background autofluorescence.  The performance of each modality towards in-vivo pediatric tissue characterization is discussed in terms of diagnostic capability, limitations, and practical application.
(38) Raman Microscopy of Layered Materials for Improved Signal Localization; Matthew Schulmerich1, Anil Kodali1, Brynmor Davis1, Laura Jane Elgass1, Rohit Bhargava1; 1University of Illinois at Urbana-Champaign
In confocal Raman microscopy out of focus regions, especially planar surfaces, can contribute spectral signal that is apparently from the region of interest.  This causes uncertainty as to where the collected signal originated and in many cases these contributions can overwhelm the signal of interest.  In conventional confocal Raman microscopy, illumination and collection occur along the same optical axis while optical sectioning is achieved by rejecting out of focused light with a pinhole.  We report the use of a confocal Raman microscope with a novel optical arrangement to obtain Raman spectra from localized regions within layered structures.  Raman signal that is generated above and below the plane of focus are outside the field of view of the microscope objective and, hence, are rejected.  We have validated our measurements with thin polymer films, microfluidic channels, and thin layers of cells on substrates that give background fluorescence.  The latest experimental and theoretical considerations will be presented.
(39) Multimodal Spectroscopy of Single Immune Cells Responding to Stimuli: What Raman and Elastic Scattering Can Tell Us; Andrew Berger1, Zachary Smith1; 1University of Rochester
A multimodal microscopy system has been constructed that measures both Raman scattering and angle-resolved elastic scattering excited by the same laser.  A traditional confocal Raman microscope was augmented by adding an additional collection path that images the microscope objective’s back aperture onto a CCD, recording a map of elastically scattered intensity versus scattering angles.  Analysis of the Raman and elastic scattering signatures enables one to extract chemical and morphological information from microscopic samples.  When applied to single cells, the Raman channel reports the relative concentrations of DNA, proteins, and lipids, while the elastic channel characterizes size distributions of organelles on the scale of 1 micron and smaller. In two experiments, human CD8+ immune cells were exposed to an activation-promoting stimulant, either phorbol myristate acetate (PMA) or staphylococcal enterotoxin B (SEB), while a control set was left unstimulated. Measurements were performed on ten test cells and ten control cells.  In both cases, some of the test cells exhibited distinctive changes that could be interpreted as activation signatures.  The most prominent chemical change was a decrease in DNA concentration, perhaps due to decondensation of chromatin during transcription; the corresponding morphological change was an increase in both the abundance and the mean diameter of smaller scatterers.  Collapsing the channels’ outputs into single numbers yields a two-dimensional plot that sorts the cells into activated/non-activated populations in the same manner as traditional flow fluorescence-labeled flow cytometry, which was also performed.  These results will be discussed along with ongoing work to monitor individual cells at multiple timepoints during the activation response. 
(40) Nondistructive Screening for Pluripotency and Onset of Differentiation of Human Embryonic Stem Cells using Raman  Microspectroscopy; Michael Blades2, Georg Schulze1, Stanislav Konorov1,2, Nicholas Caron1, Jamie Piret1,3, Robin Turner1,2,4; 1Michael Smith Laboratories, The University of Brit, 2Department of Chemistry, UBC, 3Department of Chemical & Biological Eng, UBC, 4Department of Electrical & Computer Eng, UBC
Raman spectra from 663 cm-1 to 1220 cm-1 were obtained non-invasively using a Raman microscope from confluent colonies of CA1 human embryonic stem cells and progenitors. Differentiation toward neural-like, gut-like, fibroblast-like, and adipocyte-like cells was induced with DMEM/F12 + 10% fetal bovine serum for three weeks on gelatin. Spectra were collected with a 20x objective for a period of 200 s each using 785 nm excitation at 100 mW. Distributions and intensities of spectral bands attributed to proteins varied significantly between undifferentiated and differentiated cells. Importantly, compared to proteins and lipids, the band intensities of nucleic acids were dominant in undifferentiated cells with a dominance-reversal in differentiated cells. This is the first report to identify specific Raman markers of differentiation status in human embryonic stem cells. We verified the non-invasiveness of laser exposure and observed no measurable negative effects in terms of the morphology, proliferation, and pluripotency of stem cells.
(41) Chemometric Classification of Apple Varieties Based on Their Volatile Organics by SPME-GCMS; Andrew Callender1, Amanda Crook1, Keyuri Patel1, Archana Tirumala1; 1Dept. of Chemistry, Tennessee Tech. University
Screening of apples and other fruit for flavor profile, ripeness, disease state, and other characteristics remains a significant problem.  Several investigators have used GC and GC-MS techniques to analyze the volatile esters and other flavor components.  However, these methods have relied on extracting the juice or steam distillation.  In this work we present a faster method based on solid-phase micro-extraction (SPME) on samples of intact apple flesh.  The volatile esters and other flavor/aroma components are separated by GC-MS.  This approach is easily suited to the investigation of any fruit, spice, or herb. We have focused on the identification of specific apple cultivars and the analysis of which cultivars are most similar to each other.  In this work, apples from eight different commercial cultivars were analyzed by SPME-GC-MS.  The apples were ripe with no obvious disease or blemish.  14 volatile components were identified that are common to all of the cultivars, with additional components found in only a few.  This provides a “chemical phenotype” of each apple cultivar.  We use the relative peak area of the common and rare components to determine the similarity of the different cultivars’ phenotypes.  Multivariate analysis of variance (MANOVA) factors can also be used, with linear discriminant analysis, to determine similarity.  Our chemical taxonomy of these 8 cultivars agrees with available botanical information about the origins of the different cultivars. 
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 (42) Concentration and Differentiation of Small Molecules using Electrophoretic Exclusion; Michelle Meighan1, Michael Keebaugh1, Luke Dziubczynski1, Stacy Kenyon1, Mark Hayes1; 1Arizona State University
Electrokinetic separations juxtaposed by flow fields represent a valuable tool for separating complex mixtures.  A novel separations technique that can dynamically capture specific species from a complex mixture without molecular recognition elements is presented here.  The basic premise of the new device is based on electrophoretic principles and exploits differential transport near the capillary entrance by employing a large contraction ratio and setting flow and electric field gradients opposite one another. Initial experiments examine the interface where potential is initiated near a channel by examining the fundamental parameters of flow dynamics, applied potential, and electrophoretic mobility.  Preliminary results indicate the successful exclusion and concentration of molecules in solution.  Using a 75 mm i.d. capillary that was 13 cm in length, positively-charged Methyl Violet dye (MW: 393.9) was isolated from a solution of 5 mM aspartic acid buffer (pH 2.8) containing neutral dye of similar molecular weight.  Additionally, a threshold value necessary for exclusion was established that enabled the differentiation of two similar cationic species:  Methyl Green (MW 458.5) and Neutral Red (MW 288.8).  The Neutral Red dye was successfully concentrated while allowing the Methyl Green to evacuate the main chamber at 2.5 kV.  The results from these experiments will enable the study of protein separations using the method as well as miniaturization of the device.  This simple approach of countering electric field and hydrodynamic flow to exclude species has the potential to improve upon electrophoretic separations and the analysis of complex biological solutions. 
(43) Advancements in a Portable Capillary Electrophoresis NMR System for Chemical Speciation; Julie L. Herberg1, Kristl Adams1, Greg Klunder1, Paul Steele1, Anthony Bernhardt1, Lee Evans1, Christopher Harvey1, Robert Maxwell1; 1LLNL
Capillary electrophoresis (CE) is a simple separation technique that provides high resolution with minimal amounts of sample for identification of chemical species in solution. Conventional optical absorbance detection relies on the molecule of interest having a difference in absorption from the separation buffer and can be rather non-specific.  More specific on-line detection, e.g. laser-induced fluorescence, requires a fluorescent molecule or tag to identify the molecule.  Nuclear magnetic resonance (NMR) is a powerful non-destructive analytical technique that can be used to directly identify and provide structural information about species that are coordinated with fluorine, phosphorus, or carbon in solution.  Previous investigators have demonstrated coupling NMR detection with CE separations using hand-wound coils around the separation capillary.  Our laboratory has developed a method of producing microfabricated coils  in 3D that can be directly patterned onto the separation capillary.  In practice, however, the coil is patterned on a short length of capillary to act as a sleeve that the separation capillary can slip inside.  The coil is centered in a small 1.8 T permanent magnet and portable electronics are used to provide the RF pulse and detection.  The complete NMR system is portable and can be placed on the benchtop right next to the CE instrument. The current version of the NMR system has approximately an 8 ppm resolution which is still sufficient to measure 19F spins.  Preconcentration methods such as electrokinetic injection and isotachophoresis are being employed to address the sensitivity challenges. Advancements in portability, RF electronics, magnet design, probe designs, and the incorporation of CE into the portable system will be discussed. Specifically, we are focusing on the efficiencies of the portable NMR, temperature affects on magnetic fields, and new RF coil designs for high sensitivity and increased resolution. This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under Contract DE-AC52-07NA27344. 
(44) Some Possibilities of Headspace Liquid Phase Microextraction for Molecular Spectroscopy; Alexander Nazarenko1; 1SUNY College at Buffalo
Liquid phase microextraction is a simple and effective method of sample preparation resulting in microliter and sub-microliter volumes. It was used mostly for chromatographic analysis. In recent years, significant progress was made in development of fluorescent, FTIR and, Raman microscopy as well as numerous other techniques allowing unproblematic measurement of sub-microliter size samples. This instrumentation makes liquid phase microextraction an attractive alternative to relatively expensive solid phase microextraction. Here we specifically address the possibilities of headspace analysis using suspended microdroplet of an appropriate receiving phase.  The determination of various volatile and semivolatile compounds (e.g., alcohols, amines, aldehydes, ketones) demonstrates the feasibility of this approach. Receiving phase modification with various reagents (for example, sulfite or oximes for alhehydes and ketones, or high acidity for amines) allows achieving significant pre-concentration of the analyte. Using the appropriate modifier of the source phase can additionally improve the separation due to the masking and salting-out. Contrary to gas chromatography assays, solvents of low volatility can be conveniently employed if necessary, in order to run the separation at elevated temperature. The separation procedures are very simple in use and do not require any non-standard instrumentation.
(45) Propellant Stability Evaluations by Headspace Analysis; Greg Klunder1, Cindy Alviso1; 1Lawrence Livermore National Laboratory
 Evaluating the stability of propellants is critical for safe storage and is currently achieved by either measuring the percentage of remaining effective stabilizer (%RES) or determining how long until fumes are observed at elevated temperatures.  In both cases, samples need to be shipped or taken from a master sample and the analyses can be time consuming and costly.  In order to facilitate a more comprehensive surveillance program, two field screening techniques (NIR and TLC) have recently been developed for rapid determination of %RES in the field.  However, the new screening methods still require samples to be pulled and there is a desire to have improved test methods that are faster, more accurate, less expensive, and easier to use.  As the propellants age, there are a number of chemical reactions that occur which produce different volatile species.  These chemicals in the headspace could provide signatures that indicate when the propellant may be nearing a thermally unstable condition.  In this work, solid-phase microextraction (SPME) is used to preconcentrate the vapor chemicals for analysis by gas-chromatography mass spectrometry (GC/MS).  Due to the selectivity of the fiber coatings, different SPME fibers are being used to determine the chemicals in the headspace. Since acid gases present in the headspace are known to react with the propellant, an accelerated aging study with different headspace volumes is in progress. Both single and double base propellants are being investigated with SPME-GC/MS data taken at regular intervals with each analysis identifying nearly 100 different chemical species.  Due to the large amount of data being generated, a special software analysis routine has been developed to screen the data in search of unique chemical compounds generated during the aging process.  Indeed the signature may not be simply one chemical but a combination of chemicals that provide information as to the stability of the propellant.  Once the chemical signatures 
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are identified, new chemical sensors specific for the signature compounds can be developed.  Preliminary results from the aging studies will be presented, including an overview on the data analysis protocols.  In addition to the experimental results, the challenges associated with this study and future directions will be discussed. 
(46) Investigation of Serum Amyloid P Component using Capillary Isoelectric Focusing and Matrix Assisted Laser Desorption/Ionization Mass Spectrometry; Noah Weiss1, Mark Hayes1, Randall Nelson1; 1Arizona State University
Serum amyloid P component (SAP) is a glycoprotein of interest due to its presence in amyloid plaque formations. Additionally, there are several conflicting findings regarding the extent and source of microheterogeneity. These contradictions led us to investigate SAP using capillary isoelectric focusing (cIEF) coupled offline to matrix assisted laser desorption/ionization mass spectrometry (MALDI-MS). In our investigation, SAP was observed to focus as a single band both in the absence and presence of 8M urea with an isoelectric point (pI)of 4.2 and 5.0 respectively. No pI heterogeneity was observed in either case, however, MALDI-MS analysis revealed three peaks representative of sialic acid variations (disialo, monosialo, & asialo). The results obtained suggest that previous gel IEF analysis which identified multiple isoforms were subject to experimental error. It is concluded that SAP has no other uncharacterized variants outside the resolution limits of the instruments used. This work demonstrates the promising ability of cIEF-MALDI-MS to provide quantitative and selective analysis to accurately characterize protein isoforms.
(48) Addressing Problems of Biopharmaceutical Formulation with Vibrational Spectroscopy and Synergistic Techniques; Rina K. Dukor1; 1BioTools, Inc.
Biopharmaceutical industry is now over two decades old and produced over a dozen life-saving or enhancing therapies.  Protein-based therapeutics require structure characterization at all stages of development – from R&D to formulation to manufacturing. Although detailed structure is required for developing new drug targets, an average conformation, a fold, or even more importantly a conformational change is sufficient for the development of biopharmaceuticals.  No other technique is better poised to address this need than vibrational spectroscopy.  The vibrational spectroscopy of proteins - consisting of four techniques - FT-IR, VCD, Raman and ROA , allows comparison in all types of formulations – liquids, gels, sprays and solids allowing analysis of API’s in solution, injectable,  or formulated tablets.  It is fast, inexpensive and provides detailed information on the type of fold or family, secondary structure and tertiary structure. There is no limit on the size or type of protein – antibody, hormones, factors, glycoproteins and membrane proteins – all can be analyzed by vibrational spectroscopy.  Each technique, in turn, has its own advantage and provides complementary data to others. Recently, VCD & ROA have been used to measure protein secondary structure in the presence of excipients such mannose and glycine, where the excipients have no VCD/ROA interference in the amide I region.  Furthermore, VCD exhibits an increased sensitivity to fibril formation and can be used to follow the long-term growth and maturation of protein fibrils.  In this presentation, we will discuss advances in vibrational spectroscopy as applied to structural studies of proteins.  We will also demonstrate the use of Dynamic Light Scattering (DLS)  as an adjunct technique to be used with vibrational spectroscopy for detection of aggregates. 

(50) The Use of Electrospray-Differential Mobility Analysis to Determine Protein Aggregation; Michael J. Tarlov2, Leonard F. Pease III1,2, De-Hao Tsai3, Suvajyoti Guha3, Rebecca A. Zangmeister2, Michael R. Zachariah3; 1The University of Utah, 2Natil Inst of Standards and Technology, 3University of Maryland 
Here we describe the use of electrospray differential mobility analysis (ES-DMA) as a method for measuring low-order soluble aggregates of proteins in solution.  Aggregation is major concern for protein therapeutics because of the potential of aggregates to induce adverse immune responses in patients.  Although there are several widely used techniques for measuring aggregation of protein therapeutics including analytical ultracentrifugation, size exclusion chromatography, and light scattering, there remains a need for faster, sensitive methods suitable for in-bioprocess monitoring of aggregation.  Toward this end, we have been examining ES-DMA because it can provide highly resolved size distributions in minutes.  In these studies we have examined several therapeutic monoclonal antibodies of the IgG class.  In ES-DMA, aqueous solutions of the antibody protein are electrosprayed and the various aerosolized species are separated according to their electrophoretic mobility using a differential mobility analyzer. The sizes of the IgG and IgG aggregates measured by DMA were found to be in good agreement with those calculated from simple models, which take the structural dimensions of IgG from both simple structural approximations and more rigorous protein crystallographic data. The dependence of IgG aggregation on the solution concentration, pH, and ionic strength was also examined.
(51) The Use of Gold Nanoparticle Probes and Dynamic Light Scattering Technique for Biomolecular Detection and Analysis; Qun Huo; 1University of Central Florida
Gold nanoparticles scatter light intensely at their surface plasmon resonance wavelength region. The light scattering cross section of a gold nanoparticle with a diameter of 60 nm is 200-300 times stronger than a polystyrene bead of the same size, and 4-5 orders of magnitude stronger than a strong fluorescence dye, fluorescein. Dynamic light scattering (DLS), also named as photon correlation spectroscopy, is a well established analytical technique for particle size measurement and characterization. Due to the strong light scattering intensity of gold nanoparticles, the detection limit of gold nanoparticles by dynamic light scattering can easily reach the picomolar (pM) to femtomolar (fM) range. By combining the strong light scattering property of gold nanoparticles with the high sensitivity of DLS, we developed a new one-step homogeneous immunoassay technology, NanoDLSay, for biomolecular analysis. Gold nanoparticles are conjugated with antibodies or other type of receptor molecules. When the gold nanoparticle-antibody conjugates are mixed with a sample solution that contains the antigen, the binding of antigen with the antibody causes gold nanoparticle aggregation. Such an aggregation can be detected and quantified by DLS and the antigen concentration in the sample can be subsequently revealed from the particle size information of the assay solution. Because NanoDLSay is a single-step homogeneous immunoassay, the assay is extremely easy to conduct. The results can be obtained in as short as a few minutes and the assay requires the use of minute amounts of samples, typically in the range of 1-5 µL. As a platform technology, NanoDLSay provides a much more convenient analytical tool than traditional techniques such as ELISA for protein analysis with both a high sensitivity and a substantial reduction in cost.
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(52) The Application of Dynamic Light Scattering to the Real-Time Measurement of Biological Molecules and Biopharmaceuticals; Ulf Nobbmann1, Neil Lewis1; 1Malvern Instruments
Sub-visible particulates have become a recent focus of attention for the characterization of biological therapeutics. An ideal method to detect aggregates and particles in the range of a few microns and below is Dynamic Light Scattering (DLS). The  technique – also known as PCS (Photon Correlation Spectroscopy) and QELS (Quasi-elastic Light Scattering) – has gained popularity as a qualitative tool to assess size distributions in minutes. Here, statistical analysis of intensity fluctuations of scattered laser light yields a correlation function with a characteristic time scale imposed by the diffusion of the scattering objects. The obtained diffusion coefficient may then be related to the hydrodynamic size via the Stokes-Einstein relation. While only an overall average cumulant size is defined in ISO13321, in practice the information contained in the size distribution as well as the associated molecular weight estimate has now found wide-spread acceptance in the field.  The strength of DLS lies in its speed, low sample requirement, high sensitivity and the absence of any requirement for calibration or in-line separation. Higher size resolution may be obtained in conjunction with chromatography. In its stand-alone form, dynamic light scattering is an ideal tool for the rapid batch assessment of biological molecules in solution. The sensitivity is ideal for protein characterization in different preparations, for example as a pre-screen in structural biology to find optimum protein crystallization conditions. The technique also helps to understand the factors influencing protein and sample quality which is evident from size and polydispersity data. The effect of sample storage conditions, buffer influences and thermal stability are common applications in the biopharmaceutical industry and will be shown for various examples.
(53) Nanomanipulation-Coupled to Nanospray Mass Spectrometry: Combinatorial Applications and Single Organelle Analysis; Guido Verbeck1; 1University of North Texas
The advent of small volume analysis with mass spectrometry has opened the door to investigation of micron and submicron analytes, and bringing the sampling directly to the interest.  The nanomanipulator is a multistage bioworkstation consisting of a four-positioner system that has been directly coupled with nanospray mass spectrometry.  This coupling allows for new significant applications developments in the areas of single organelle analysis and combinatorial library sequencing.  The option to employ multiple end-effectors simultaneously is ideal for cellular probing.  Single organelle analysis has been demonstrated with cotton seed samples. Single lipid bodies were stained with BODIPY and extracted from within the cells into a suitable spray solvent.  Analysis of an extracted lipid body was subsequently completed by nanospray mass spectrometry, and the results showed the distribution of triglycerides present.  Recent work has also proven the nanomanipulator to be a rapid and efficient tool for one-bead-one-compound, also known as split-mix, combinatorial peptide library analysis.  In this experiment, a peptide sequence coated on a 130 um resin bead was extracted using a suitable spray solvent.  The resulting extract was then collected and analyzed, and tandem mass spectral data allowed the elucidation of the peptide sequences.  The translational resolution of the nanomanipulator, which is beyond the optical limit in both coarse and fine modes, allows for fine precision and control of the tools required for probing in these types of experiments.  Coupling of the nanomanipulator to nanospray mass spectrometry has been extremely beneficial due to the small (300 nL) volume and sample mass (300 attograms) required.  Future work will include direct cellular probing as well as combinatorial library sequencing of
(54) Ambient Mass Spectrometry using the Flowing Afterglow of an Atmospheric Pressure Glow Discharge.; Steven Ray1, Jacob Shelley1, Kevin Pfeuffer1, Gary Hieftje1; 1Indiana University, Department of Chemistry
Ambient mass spectrometry (AMS) permits the direct analysis of samples without sample preparation or pre-treatment.  Analyte molecules are removed from their native chemical environment with spatial resolution, ionized, and extracted into a mass spectrometer for analysis, often in a single step.  Thus, many time-consuming sample preparation steps are obviated, and sample dilution and the chance of chemical modification decreased.  Here, an AMS source known as the flowing atmospheric pressure afterglow (FAPA) is described.  The FAPA ionization source employs a helium direct-current glow discharge to create a flowing stream of gas-phase ion reactant molecules.  This flowing afterglow is subsequently used to ionize analytes in the gaseous phase (such as the effluents from gas chromatography or the particle aerosol produced by laser ablation), or to desorb and ionize molecules directly from a variety of solid and liquid surfaces. The use of a glow discharge permits a large number and wide variety of reagent ions to be created and a number of ion chemistries to be exploited, ensuring high sensitivity for a wide variety of analytes. The relatively low thermal temperature of the atmospheric pressure source also tends to produce the parent molecular ion with little fragmentation.  Finally, the open, flowing nature of the source ensures rapid temporal response with little or no memory effect.  Here, the mechanism of FAPA ionization will be examined, and the current experimental setup and analytical figures of merit presented.
(55) The Convergence of Novel Instrumentation and Gas-Phase Ion Chemistries to Address Analytical Challenges in Biological Mass Spectrometry; Gavin Reid1; 1Michigan State University
The identification, characterization and quantitative analysis of in-vivo (post translational) or ex-vivo (process induced) protein modifications, such as phosphorylation or oxidation, has become an integral task of modern tandem mass spectrometry (MS/MS) based approaches for comprehensive proteome analysis. However, the often limited structural information obtained following CID-MS/MS, as well as an increasing recognition of the potential for rearrangement or other competing fragmentation reactions to occur in both unmodified [1] and modified peptide ions [2], particularly in ion trap mass spectrometers, has placed significant restrictions on the continued applicability of these ‘conventional’ strategies for comprehensive protein identification and for the unambiguous localization of protein modification site(s). In recent years, therefore, a range of ‘alternative’ precursor ion activation and dissociation strategies (e.g, ECD, ETD, photodissociation, etc) have emerged as a potential means to overcome these limitations. However, each of these techniques have a relatively limited set of instrumentation requirements or precursor ion conditions under which sufficient information may be obtained for unambiguous structural assignment. In our laboratory, we have been developing a range of novel chemical modification [3] and ion activation [4] methods as complementary additions to this arsenal of MS/MS based strategies, to control or otherwise direct the fragmentation reactions of gas-phase peptide ions, particularly those involving phosphorylation or oxidative modifications, toward analytically useful pathways. This presentation will focus on introducing and highlighting the promising results from these recent efforts.  1. Vachet, et. al. J. Am. Chem. Soc., 1997, 119, 5481–5488.; Yague, et. al. Anal. Chem. 2003, 75, 1524–1535.; Harrison, et. al. J. Am. Chem. Soc. 2006, 128, 10364–10365. 2. Palumbo and Reid. Anal. Chem. 2008, 80, 9735-9747. 3. Froelich, et. al. Chapter 4. In: Practical Aspects of Trapped Ion Mass Spectrometry. Vol. 5: 
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Applications. (March and Todd. Ed), CRC Press. 2009, In Press. 4. Kalcic, et. al. J. Am. Chem. Soc. 2009, 131, 940-942. 
(56) Ion Activation using Electrons in a Linear Quadrupole Ion Trap; Gary Glish1, Takashi Baba1,2, Atim Enyenihi1, Natalie Thompson1; 1Department of Chemistry, U. North Carolina, 2Hitachi Ltd.
We have developed a hybrid MS/MS instrument in which ion activation can be achieved using electrons, collisions, or photons.  The first stage of MS is performed in a linear quadrupole ion trap and the last stage of MS is done with a time-of-flight analyzer.  In between these analyzers ion activation (and additional stages of MS) is performed in a specially designed linear quadrupole ion trap, which we term the ECD cell.  Collision-induced dissociation (CID) can be performed in the first ion trap or the ECD cell.  Various ion/electron reactions can be performed in the ECD cell, and so can photodissociation.  It is also possible use multiple activation techniques in the ECD cell, either sequentially in MSn type experiments, or simultaneously to enhance dissociation.  This presentation will focus on the ion/electron reactions possible in the instrument:  electron capture dissociation (ECD), hot ECD (HECD), electron detachment dissociation (EDD) and electron ionization dissociation (EID).  The results of performing these various ion/electron reactions on peptides and small proteins will be discussed.  In addition, the simultaneous activation of ion with electrons and either photons or collisions will be presented. 
(57) Recent Developments in Methods and Instrumentation for Ion/Ion and Ion Spectroscopy Studies; Scott McLuckey, James Redwine, Josh Sebree, David Erickson, Jian Liu, Tim Zwier; 1Purdue University
The range of interactions involving gaseous ions has expanded dramatically in the past several decades with the incorporation of ion trapping devices in tandem mass spectrometers.  Ion trapping devices facilitate efficient precursor-to-product conversion efficiencies by virtue of the ability to extend interaction times and to collect products while precursors are undergoing reaction.  Two areas that have recently grown significantly due in part to the use of electrodynamic ion traps as reaction vessels are ion spectroscopy and the study of ion/ion reactions.  Electrodynamic ion traps are particularly well-suited for the latter studies due to the ability to store oppositely charged ions in overlapping regions of space.  In this presentation, so-called ‘hybrid’ instruments that enable the study of ion/ion reactions as well as ion spectroscopy are emphasized.  Hybrid instruments, which combine elements of ion transmission and ion trapping, are increasingly used in analytical tandem mass spectrometry.  This presentation emphasizes the adaptation of hybrid instruments for ion/ion reactions and the development of a new instrument designed to enable both ion/ion and ion spectroscopy experiments.
(58) Metastable Atom-Activated Dissociation Mass Spectrometry (MAD-MS) of Peptide Ions in a Quadrupole Ion Trap; Shannon Cook1, Glen Jackson1; 1Ohio University
Extensive backbone fragmentation is observed of singly- and doubly-charged peptide ions as well as post translationaly modified (PTM) peptide ions through the interaction of isolated precursor ions with a high kinetic-energy beam of argon or helium metastable atoms. All experiments were performed on a modified Bruker EsquireLC QIT MS (Bruker Daltonics, Bremen, Germany). A modified Ion Tech (P50 PSU, Teddington, UK) FAB gun was used as the metastable atom source. Deflection electrodes were constructed and mounted on the bottom of the FAB gun to prevent ions and electrons entering the trap. The fragmentation spectra indicate that fragmentation occurs through non-ergodic radical ion chemistry akin to electron capture dissociation (ECD), electron transfer dissociation (ETD) and electron ionization dissociation (EID) mechanisms and confirm earlier observations by other groups. MAD demonstrates two apparent benefits to ECD and ETD: 1) the ability to fragment singly-charged product ions and 2) the ability to cleave the N-terminal side of proline residues and provide a-, b-, x-, and y-type ions. Singly-charged precursor ions could also be Penning ionized into doubly-charged fragmentation products. The charge-reduced species of the doubly-protonated precursor is produced from an electron transfer reaction from the metastable atoms to the ions to provide [M+2H]+• ions. The [M+H]+ and [M+2H]2+ charge states for bradykinin and substance P were fragmented by both argon and helium metastable atom beams. Based on the characteristics of the different noble gases (He, Ar, Xe), a specific amount of energy can be transferred to the precursor ions of interest and control the amount of fragmentation. A number of side-chain cleavages were observed that allow differentiation between the isoleucine and leucine residues. In addition, cleavage on the N-terminal side of proline has been detected in both singly- and doubly-charged peptides resulting in a-, b-, c-, x-, y-, z-2H, z-CH, and w-fragment ions. Our results show that several different possible rearrangement/fragmentation pathways following metastable activation result in cleavage of the amide backbone. These cleavages result in the generation of a-/x- and c-/z-type ions in addition to the commonly observed rearrangement b-/y-type products showing an extensive variety of competing mechanisms are indeed occurring.
(59) Polymeric Macroinitiators for Signal Amplification in AGET ATRP-based DNA Detection; Hong Qian1, Lin He1; 1Chemistry, NCSU
We report here the use of initiator-modified polylysine (PLL) as a carrier to bring multiple ATRP initiators to DNA for signal amplification in polymerization-based DNA detection. The use of positively charged PLL macrointiator eliminates the need for covalent modification of individual detection probes prior to DNA detection and provides a simplified label-free detection scheme.  Its ability to bring numerous reaction initiators to each DNA hybridization event enhances the magnitude of signal amplification and enables more sensitive detection of target DNA molecules.  The adaptation of AGET ATRP (activators generated by electron transfer for atom transfer radical polymerization) eliminates the needs of an oxygen-free environment, which is usually required in radical polymerization, and simplifies assay procedure. Polymerization condition was optimized in the study, including selection of proper ligand, catalyst concentration and reducing agent concentration. The effect of PLL length, modification ratio of PLL, and the concentration of PLL were studied. Quantitative DNA detection was demonstrated under optimized condition using AGET ATRP, in which the detection limit was improved about 60 times comparing with direct coupling initiator on target DNA.
(60) Geometry and Efficacy of Trp-Trp and Tyr-Tyr Aromatic Interaction in Cross-Strand Positions of a Designed Beta-Hairpin; Ling Wu1, Dan McElheny1, Timothy  Keiderling1; 1University of Illinois at Chicago
Aromatic side chains in proteins are often involved in aromatic pairs, most of which form interacting networks of three or more aromatic side chains. (Petsko et al., Science, 1985, 229, 23-28) Analysis of the impact of neighboring aromatic groups on structure can lead to improved understanding of protein folding mechanisms and stability. In this study, we examined the impact of varying aromatic interactions in cross-strand positions for Trpzip2, a beta-hairpin forming peptide (Cochran et al., PNAS, 2001, 98, 5578-5583), by comparison of the interactions of Trp-Trp and Tyr-Tyr. NMR and optical spectra (ECD, FTIR) of the original TZ2 peptide and its Tyr and Val-substituted mutants were analyzed to 
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characterize their conformations and thermal stability. Cross-strand coupled Trp-Trp pairs show unique, strong exciton bands (negative at 212nm and positive at 228nm) in ECD while the Tyr-Tyr pair has a much weaker ECD, evidencing only one negative band detectable at 198nm. The edge-to-face cross strand interaction leads to stable beta-hairpin structures when Trps are at positions 2-11 or 4-9, but the alternate coupling for Trp at positions 2-9 does not lead to a stable structure. In Trpzip2 these would correspond to a more face-to-face interaction, which may contribute to the instability. When Tyr is substituted for Trp, the Trp-Trp interaction has more contribution to the peptide stabilization than does the Tyr-Tyr pair. However, Tyr is more stabilizing than Val which may indicate coupling of conjugated ð-electron systems dominates stability. These aromatic-aromatic interactions were also compared to simple hydrophobic interaction by contrasting stabilities of peptides with Val or Tyr substituted for two interacting Trp residues. Aromatic interactions showed a stronger effect than hydrophobic interaction for stabilization. Extended kinetic studies using laser initiated T-jumps and IR detected conformational changes have helped sort out mechanistic aspects of this folding problem (Hauser et al, JACS, 2008, 130, 2984-2992).
(61) Validation of an HPLC-MS/MS Test Method for the Biomarkers 4-Ketocyclophosphamide, Cyclophosphamide and Ifosfamide in Humane Urine; Clayton B. Hymer; 1National Institute for Occupational Safety and Health
An accurate and precise test method was developed and validated for the simultaneous detection and quantification of 4-ketocyclophosphamide (4-keto-CP), cyclophosphamide (CP) and ifosfamide (IF) in human urine.  4-Keto-CP is a metabolite and possible biomarker of exposure to CP, an anticancer drug and health concern for exposed healthcare workers.  IF is another commonly used anticancer drug also of concern for healthcare worker exposure.  Urine sample preparation for this test procedure consisted of liquid-liquid extraction (LLE) of the target analytes from urine with ethyl acetate.  Quantification was by means of a high-performance liquid chromatography (HPLC) with tandem mass spectrometric (MS/MS) detection.  A deuterated analog of CP was used as a procedural internal standard for this test procedure.  Accuracy and precision of this test  procedure was demonstrated by means of recovery experiments.  Recovery varied between 97 and 105% of spiked levels for the three target analytes with relative standard deviations of 8.4% or less.  The limits of detection (LOD) were determined to be approximately 1 ng/mL for 4-keto-CP, 0.1 ng/mL for CP and 0.05 ng/mL for IF in urine.  These data, other figures of merit and factors of the development of this analytical method will be described. Disclaimers:  Mention of company names and/or products does not constitute endorsement by the National Institute for Occupational Safety and Health (NIOSH).  The findings and conclusions in this abstract have not been formally disseminated by NIOSH and should not be construed to represent any agency determination or policy. 
(62) Spectroscopic Studies of Beta-Lactoglobulin with Model Membrane Vesicles; Ge Zhang1, Ning Ge1; 1Department of Chemistry, University of Illinois at Chicago
Bovine beta-lactoglobulin (â- LG) is a lipocalin protein found in mammalian milk. In the native state, its secondary structure is dominated by beta-sheet, though it has the propensity to form á-helices based on secondary structure predictions. We have shown that â- LG can adopt a significant fraction of alpha-helical conformation upon mixing with synthetic phospholipid vesicles. The thermodynamic and kinetic aspects of interaction between â- LG and lipid vesicles have been previously studied. However, the function of â- LG is still not clear. In this work, a recombinant W19L mutant of â- LG has been expressed and purified from yeast Pichia pastoris. CD and fluorescence measurements have been done to further study the interaction between â- LG and phospholipids vesicles.
(63) Supramolecular Chirality in Protein and Peptide Fibrils Monitored by VCD; Laurence A Nafie1,2, Rosina A Lombardi1, Rina K Dukor2, Dmitry Kurouski3, Igor Lednev3; 1Syracuse University, 2BioTools, Inc., 3University of Albany 
Over the past several years, we have investigated the occurrence of unusually intense vibrational circular dichroism (VCD) spectra from aqueous solutions of protein and peptides that form fibrils. In particular, we have observed VCD spectra in lysozyme and insulin at pH 2 after heating that are more than an order of magnitude larger than the corresponding VCD spectra of these same samples prior to heating [1]. Five VCD bands in the amide I region are shown to be common to both proteins, the center band of which near 1622 cm-1 exhibits very large negative VCD intensity.  These data strongly suggest VCD to be a sensitive in situ solution-phase probe of the process of fibrillogenesis and subsequent development that currently can only be studied in detail with dried samples by such techniques as scanning electron microscopy or atomic force microscopy.  In addition enhanced VCD in aqueous solutions of polyglutamine peptides (Qn, n = 20, 30, 35, 40 and 45), triple-helix-forming collagen-model peptides, and flagellar filaments of Salmonella bacteria, will also be presented.  These fibril assemblies are examples of other classes of long-range chiral protein or peptide assemblies involving different classes of secondary structures and provide interesting alternatives to the case of protein fibrils comprised of beta-sheet structural elements.  Recently, we observed a complete reversal of the sign of the enhanced VCD from fibrils formed from a particular lot of insulin purchased from a commercial source.  This reversal of VCD sign is most likely the result of a reversal of supramolecular chirality of multiple strands of insulin fibrils.  In this talk, we provide the latest results in our efforts to elucidate the VCD enhancement mechanism for various classes of protein fibrils in solution and dried film states.  [1] S. Ma, X. Cao, M. Mak, A. Sadik, C. Walkner, T. B. Freedman, I. Lednev, R. K. Dukor and L. A. Nafie, J. Am. Chem. Soc. 129, 12364-12365 (2007). 
(64) MS and MS/MS Analysis of Human Meibum Lipids with Electrospray Ionization; Jianzhong Chen1,2, Kari Green-Church1, Kelly Nichols1; 1Ohio State University, 2Henry M. Jackson Foundation
The human meibomian gland secrets lipids that form the outmost layer of tear film and prevent the evaporation of the aqueous components of the tear film. The changes of lipid composition in the meibomian gland secretions (meibum) can lead to dry eye disease. Determination of differentially expressed meibum lipids between normal and diseased eyes helps diagnose and treat the dry eye disease; however, there are still disagreements on the types of lipids and their relative amounts presented in meibum. In this study, we characterized the major molecular components of the lipids in normal human meibum by dissolving meibum directly in chloroform and methanol mixture (2:1, v/v) followed by direct infusion electrospray ionization quadrupole time-of-flight MS and MS/MS analysis, in both positive and negative detection modes. Hundreds of peaks were detected in minutes, among which the molecular compositions and subclasses of about 160 major peaks were confidently determined. The determination of compositions and subclasses of these peaks were based on high mass accuracy spectra and fragmentation patterns with literature reports as references. The major peaks detected in positive mode were nonpolar lipids including wax esters, cholesteryl esters, triacylglycerols and diesters; while in negative mode, the major peaks detected were polar lipids including free fatty acids and 
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monopolar wax esters. Several low intensity peaks detected in negative mode could be phosphatidic acids and phosphatidyl glycerols based on MS analysis, but they remain to be confirmed with MS/MS analysis. We further optimized the meibum analysis by including low concentration sodium iodide as the solution additive to convert different adduct forms to sodium adducts only. As a result, the detection sensitivity increased, the spectra were simplified and the mass accuracy was increased. For an 80 ng meibum sample, we were able to identify at least 116 species in positive mode within the mass accuracy of 5 ppm, including several diacylglycerols peaks hard to be determined earlier. Compared to the conventional methods, this method has the advantages of minimum sample preparation (only need dissolve meibum in an appropriate solvent mixture), mild analysis conditions (keep the lipids intact), high throughput and high sensitivity.
(65) Utilization of Surface Plasmon Resonance to Investigate Binding Between Nucleoporins and Nuclear Transport Receptors; Sean Bird1, Emiko Koyama2, Lane Baker1, Hideo Tokuhisa2; 1Indiana University, 2AIST
The Nuclear Pore Complex (NPC) is a proteinaceous assembly that serves as the highly selective gating conduit for nucleocytoplasmic transport regulation.  In this work, we explain how surface plasmon resonance (SPR) was utilized to measure binding affinities between a key nucleoporin protein, Nsp1, the chaperone protein, Importin-β, (Impβ and Impβ-cargo complexes.  SPR data was obtained by chemically binding Nsp1 and truncations of Nsp1 at a gold surface using NTA-terminated thiol chemistries.  The chaperone Impβ and Impβ-cargo complexes were then introduced to the functionalized surfaces in order to determine dissociation constants between the respective biochemical species.  We obtained dissociation constants that expand upon previously reported semi-quantitative results.  In the future, we hope these measurements will help elucidate the currently unknown mechanism of nucleocytoplasmic transport mechanism.
(66) Micro-Array Sensors for Cochlear Fluid Ions; Edward Chainani1, Alexander Scheeline1; 1University of Illinois at Urbana-Champaign
Critical questions concerning the biochemistry and pathology of noise-induced hearing loss could be answered if it were possible to sense alkali and alkaline earth metal ions in the live inner ear. For in vivo sensing the problem is not wide dynamic range or low detection limit, but the ability to detect small changes in concentration of analyte ions in the presence of interfering ions. While ion-selective potentiometric sensing seems an obvious approach, the method is limited to Nernstian sensitivity.  A combination of an appropriate sensing method with electronics and signal processing will aid in solving the problem. We report progress on the use of non-equilibrium electrochemical methods such as the application of multi-step potential sequence (such as bipolar pulse conductance) applied to ion selective electrodes. Initial experiments on a planar micro-array electrode on flexible substrate suitable for cochlear insertion will also be discussed.
(67) Functionally Selective Lanthanide-Based Shift Reagents for Biomolecular Mass Spectrometry Applications; Thomas J. Kerr1, John A. McLean1; 1Vanderbilt University
The need for accurate and simple methods for relative quantitation of peptides has mirrored the rise in interest of proteomics. Many quantitation methods are available, but each has its own challenges and limitations associated with it. There is a great need for multiplexed methods (i.e. analysis of many samples in a single mass spectrum) as experiment complexity grows and the boundaries of current knowledge are expanded. Lanthanide-based shift reagents offer another approach to relative quantitation which allows for analysis of multiple sample states in a single mass spectrum. Using different lanthanide metals (either naturally monoisotopic or isotopically enriched) allows for multiplexed experiments on the order of 10 experimental samples in a single mass spectrum. A lanthanide-based shift reagent consisting of a metal chelation region, a linker region, and a functionally specific chemically active group for the purpose of labeling specific functionality in a protein or peptide was used to obtain relative quantitation information on model peptides and proteins. Thiol and primary amine (e.g. lysine and the n-terminus) specific chemically active groups were utilized in this work. Analysis was completed using MALDI-TOFMS. The relative ratio of peptides was determined by analyzing the monoisotopic peak area for each peptide of interest. Complex systems were simulated by using protein digests. Model digests were analyzed with up to three proteins mixed prior to digestion. Relative quantitation experiments of protein digests were also analyzed. Lanthanide-based shift reagents have great utility when analysis is done using ion mobility-mass spectrometry (IM-MS). The high mass and low surface area and selective labeling nature of the shift reagents allows specific signals (within a biomolecular class) in IM-MS conformation space to be shifted to an area where these signals are not predicted to occur in the absence of labeling. This greatly increases the speed in which peptides that contain a specific functionality (e.g. cysteine residue or primary amine sites) can be identified directly from a complex mixture of peptides (i.e. a shotgun proteomics experiment). Additionally, tagging can be carried out prior to enzymatic digestion to yield structural information on the protein of interest.
(68) Development of a Biomonitoring Method for Assessing Exposure to Cyclophosphamide; Dale Shoemaker1, Jeffrey McLaurin1; 1Nat’l Institute for Occupational Safety and Health
An accurate and precise method was developed for the determination of cyclophosphamide in urine.  Cyclophosphamide is an antineoplastic drug used in the treatment of many types of cancer.  This compound possesses carcinogenic, mutagenic, and teratogenic properties.  Workers in the health care field, such as oncology pharmacists and nurses, prepare, deliver, and dispose of this drug and thus have the potential to be exposed.  A large field study was undertaken to determine the exposure of several antineoplastic drugs and evaluate and assess the risks to health care workers.  A urinary biological monitoring method was needed to determine the level of internal dose of this drug.  A method utilizing solid phase extraction, followed by derivatization with trifluoroacetic anhydride (TFAA) and analysis by gas chromatography/mass spectrometry was developed.  Deuterated cyclophosphamide was used as an internal standard (IS).  Limits of detection were ~1.5 ppb for cyclophosphamide.  Results will be presented on recovery experiments performed at three levels on pooled urine and at one level for 21 individual urines.  Quality control values from 34 batches of healthcare worker samples will also be presented.  Results will also be presented on a liquid-liquid developed in our laboratories with emphasis on comparison of analytical figures of merit, labor and solvent consumption, and sample throughput. Disclaimers:  Mention of company names and/or products does not constitute endorsement by the Centers for Disease Control and Prevention (CDC).  The findings and conclusions in this abstract have not been formally disseminated by the National Institute for Occupational Safety and Health and should not be construed to represent any agency determination or policy. 
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 (69) Observing Enzyme-Substrate Structure in Mechanistic Intermediates: Fiber-Optic UV Resonance Raman Spectroscopy at Work; Christopher Addison1,2, Michael Blades2, Robin Turner1,2,3; 1Michael Smith Laboratories, UBC, 2Dept. of Chemistry, UBC, 3Dept. of Electrical Engineering, UBC 
The elucidation of molecular structure in the enzyme-substrate complex is limited to a handful of techniques.  X-ray crystallography is considered the gold standard for determining the structure of the enzyme-bound substrate.  However, an underlying assumption in crystal structure interpretation is that the solid-state structure corresponds exactly with that in solution.  In contrast, Raman spectroscopy can provide detailed, direct structural information of the complex in solution.  BphD is a C-C hydrolase from a family of enzymes involved in the catabolism of aromatic compounds.  Enol-keto tautomerization has long been proposed as the critical step in the hydrolysis of 2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoic acid (HOPDA).  The utility of this pathway for polychlorinated biphenyl (PCB) degradation is limited because BphD is inhibited by PCB metabolites such as 3-Cl HOPDA (3CH).  Moreover, a cholesterol-degrading homologue of BphD appears to be critical for the pathogenesis of Mycobacterium tuberculosis, representing a potential drug target.  Therefore, a study was performed to determine the tautomeric state of the substrate (HOPDA) and inhibitor (3CH) complexes with hydrolytically impaired S112A and S112A/H265A variants. My results provide evidence indicating HOPDA binds to the S112A variant in a strained enolate geometry.  On the other hand, HOPDA binds to the impaired S112A/H265A variant in an unstrained enolate geometry.  These results provide evidence that the catalytic His265 residue promotes strain of the HOPDA double bonds to facilitate tautomerization, while carbon-carbon bond hydrolysis is catalyzed by the Ser112 residue. These results provide important mechanistic insights into the hydrolase reaction, potentially enabling new directions in protein engineering and drug discovery. 
(70) Probing Promoter DNA Targets Directly on Cell Chromatin to Identify Transcription Factors; Huiping Zhang1, Joe Haegele1, Linda McGown1; 1Rensselaer Polytechnic Institute
Out of thousands of different transcription factors (TF) that are possibly located in cell nuclei regulating gene expression, only a handful (<200) have been identified in human to date.  Current TF identification methods are generally based on one-on-one DNA/protein interaction in vitro.  However, a manifold of proteins are in fact assembled at the promoter DNA site to regulate the transcription of corresponding gene in vivo.  Some key TF may not directly bind to DNA; therefore, they are difficult to be identified using current methodology.  A new method is developed to directly target the protein complex assembled at the promoter DNA site for TF discovery. In this method, in vivo DNA/protein interactions are first preserved from live cells through fixation.  Chromatin (mass of DNA/protein complex) is then isolated and sheared to small fragments (ca. 200bp).  Biotin-tagged oligonucleotide probes are then used to hybridize with the promoter DNA of interest.  The new hybrid, which contains the promoter DNA and associated TFs, is further captured using streptavidin-biotin interaction.  The captured TFs are then identified using either mass spectrometry or enzyme-linked immunosorbent assay. We use specific c-MYC oncogene promoter sequences and associated cellular nucleic acid binding protein (CNBP) as the model system to establish our new method.  Cultured MCF-7 breast cancer cells are employed for in vivo experiments.  CNBP is a known TF that regulates the expression of c-MYC genes through binding to the putative G-quadruplex forming sequence located at promoter regions. This newly developed method creates a new paradigm in TF discovery.  It will help understand how gene expression is altered in various diseases.  It can also provide new targets for biomarker discovery and drug design/synthesis.

(71) Detection of Thiobarbituric Acid Reactive Compounds using Surface Enhanced Raman Spectroscopy; Pravindya Haputhanthri1, Dongmao Zhang1; 1Mississippi State University
Thiobarbituric acid reactive (TBA) compound mainly comprises of carbonyl containing chemicals such as organic aldehyde, ketone and reducing sugars.  Sensitive detection of TBA compounds is of tremendous significance in disease diagnosis and in aging related research.  Increasing levels of TBA compound are associated with many pathological and physiological processes. Conventional methods for TBA detection are mainly spectrophotometric and fluorescence based.  While these methods don’t require sophisticated instrument thus are easy to implement, they often lack sufficient sensitivity for clinically relevant samples which usually have small sample sizes.  In addition, the poor specificity of these methods makes them particularly susceptible to contaminant molecules that commonly exist in biological samples. In this study, we explored the feasibility to use surface enhanced Raman spectroscopy (SERS) for quantitative and quantitative detection of TBA compounds contained in both chemical mixtures and realistic biological extracts.  The SERS feature of TBA before and after its reaction with different TBA reactive compounds will be presented. Detection sensitivity, accuracy and linear dynamic range of this SERS based technique will be discussed for several model TBA reactive chemicals. Potential application of SERS detection of TBA reactive compound in biological samples will also be discussed.
(72) Drop Coating Deposition Raman Spectroscopy of Dye Labelled Protein; Karthikeshwar Vangala, Dongmao Zhang; 1Mississippi State University
Protein conjugation with dye molecule is a common strategy that has been used extensively in biological and biomedical research to enhance optical detection sensitivity of the labeled proteins.  Drop coating deposition Raman (DCDR) spectroscopy is a simple Raman sampling technique that has become increasingly popular for sensitive detection of protein samples.  Recently, we have demonstrated a DCDR based ratiometric Raman spectroscopic (RMRS) method for quantitative determination of the level of protein oxidation damage, an important protein post-translational modification that is implicated in many physiological and pathological processes.  By conjugating dinitrophenylhydrazine, a protein carbonyl reactive dye with oxidized protein, sub pmol of protein carbonyl, the biomarker of protein oxidative damage can be reliably quantified. As part of our effort to further improve the RMRS sensitivity in detecting protein post-translational modification, we have recently explored the possibility using fluorescein thiosemicarabazide (FTSC), a common employed protein carbonyl reactive fluorescent dye as protein carbonyl label. Using Bovine serum albumin and Lysozyme as model proteins, it is found that FTSC has at least 10X higher Raman cross-section than both proteins, suggesting that FTSC would be a sensitive protein carbonyl tags for ratiometric Raman detection of protein oxidation.  Practical application of FTSC for carbonyl quantification is, however, hindered by the photobleaching of FTSC Raman signal, which exhibits approximately an exponential decay characteristic. Different experimental parameters have been explored aiming to derive fundamental understanding of the FTSC photobleaching processes and to identify ways to significant reduce FTSC photobleaching rate.  Results of these experiments together with their implication in ratiometric Raman detection of protein post-translational modification will be discussed in this presentation.
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 (73) Electrochemical-Atomic Force Microscopy (EC-AFM) Studies of Biological Cell Monolayers; Maksymilian Derylo; 1Indiana University
Due to their sensitivity electrochemical measurements are often used in biological systems.  Atomic force microscopy (AFM) allows us to probe these same biological systems ex vivo with unparalleled spatial resolution.  By combining AFM with electrochemical measurements chemical information can be obtained and spatially correlated.  We demonstrate this spatial correlation by imaging local patters of redox activity on metallic and microfabricated substrates.  For biologically-directed studies, Madin-Darby Canine Kidney (MDCK) cells are commonly used to study tight junctions, which act as gates for transport in the paracellular space.  Transport through the tight junctions across these cells was probed with Electrochemical-AFM (EC-AFM).  MDCK cells were grown on collagen filters and the transport of Ru(NH3)63+ from the basolateral to the apical side of the cell membrane was monitored.
(74) Modeling, Data Visualization and Histopathology using Fourier Transform Infrared (FT-IR) Spectroscopic Imaging of Human Tissue Specimens; Rohith Reddy1, 2, Rohit Bhargava1, 2; 1University of Illinois at Urbana Champaign, 2Beckman Institute for Advanced Science
Fourier transform infrared (FT-IR) spectroscopic imaging is an emerging technique that provides both chemically and spatially resolved information. The rich chemical content of data may be employed for computer-aided determinations of structure or pathologic state of biological specimens. An exciting emerging avenue is the use of one such technique, FT-IR spectroscopic imaging for determining structure and disease within tissue (histopathology). A major problem in this approach is whether the numbers of spectra, samples and patients employed to construct computer algorithms influences the prediction performance of the developed algorithms. In this work, we demonstrate theoretically and experimentally the effects of these parameters on histologic classification of prostate tissue. Results indicate that a small number of samples, carefully tested and identified with appropriate biologic significance, can be employed to provide robust classification schemes. It is also shown that a relatively small number of pixels are sufficient to capture information about the entire dataset and a statistical analysis of the intra-person and inter-person variance in spectral metrics (features) is presented to understand and explain these results. The number of spectral metrics required for classification and the effects of signal to noise ratio on classification are also discussed. Data visualization and representation in biomedical spectroscopic imaging involves the measurement of data ranging from micron-to-millimeter length scales. Organization of materials from various sources, patients and locations within organs adds another layer of complexity. Currently, there is no general framework for the organization and visualization of these datasets. Here, we describe a system for graphically displaying data to convey the organizational complexity inherent in the data, estimate the reduced dimensionality of acquired data seta, results of statistical processing or classification and relationships between features in complex spectral patterns. This format would help both experts and non-experts visualize complex relationships in data. FT-IR spectroscopic imaging data from a large data set of prostate cancer patients is visualized to determine expression patterns for different tissue histologies. The methods developed are applicable to vibrational spectroscopic imaging in particular and chemical imaging methods in general.

(75) Anomalies in in vitro Bioaccessibility Intestinal Phase Extractions; Monique Adams1, Suzette Morman1; 1United States Geological Survey
In vitro Bioaccessibility (IVBA) extractions are inexpensive, physiologically based extraction tests designed to estimate bioaccessibility of metals along ingestion exposure pathways.  Bioaccessibility, in terms of human exposure, is defined as the fraction of the potential toxicant that becomes soluble in the low pH fluid of the stomach and thus is available for absorption. Having previously utilized a gastric IVBA, we recently added an intestinal component for a sequential gastric-to-intestinal IVBA based on the Ohio State University in vitro gastrointestinal method (OSU-IVG). The intestinal method requires titration of the simulated gastric extract to a pH of 5.5 with saturated Na2CO3 and the addition of porcine pancreatin and bile extract.  For sample preservation prior to analysis we use ultrapure nitric acid rather than refrigeration as described in OSU-IVG.  Analysis of the intestinal extraction solutions for several sets of samples from a variety of earth materials, identified a significant amount of Zn and other elements in the blank solution and inconsistent duplicate reproducibility.  The amounts were significant enough that when blank correction was applied, negative numbers result.  A white precipitate was observed after adding the ultrapure nitric acid, and this material was not analyzed.  It is unclear if any loss in element concentration occurred through adsorption onto this material and, if so, whether or not it was sufficient to affect the outcome of analysis.  In an effort to understand the anomalies in the intestinal extract duplicates, we performed a series of experiments to determine which elements are affected, and to explore any difficulties in interpretation they may present.  In addition to microwave-assisted digestion of porcine pancreatin, bile, and extraction residue, a parallel leach was completed, that compared our leach protocol to that described in OSU-IVG. We examined a ‘background’ soil, smelter-affected soil, and several NIST reference materials.  Initial results indicate Al, Be, Fe, and Rare Earth Elements (REE) are affected.  Additional results and implications from these studies will be presented.
(76) Effects of Pressure and Mobile Phase Composition on Stationary Phase Structure in Reversed-Phase Liquid Chromatography; James Patterson1, Arthur Quast1, Alexander Curtis1, Steven Goates1; 1Brigham Young University
Retention in liquid chromatography is fundamentally the result of the interactions an analyte molecule experiences across the interface between the mobile and stationary phases.  Changes in experimental conditions affect the structure of this interface, which in turn leads to changes in retention time.  Understanding the molecular basis of how these structural changes affect retention times will improve the ability to predict optimal conditions for separation programs.  Vibrationally resonant sum-frequency generation (VR-SFG) spectroscopy is used to investigate the molecular structure of model alkylsilane stationary phases in situ under realistic experimental conditions.  This non-linear optical technique is inherently interface specific and provides detailed information on the order and orientation of the stationary phase molecules.  Parameters such as hydrostatic pressure, mobile phase composition, and sample storage conditions were varied to determine their influence on the structure of the stationary phase.  Individual samples were monitored with VR-SFG over the course of several hours to observe structural changes.  Results of these observations will be reported, and implications for modeling and prediction of retention will be discussed.
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 (77) Evaluation of Coating Techniques for Chiral Ionic Liquids as Stationary Phases for Capillary Gas Chromatography; Pakritsadang Kaewsuya1, Stephen L. Morgan1, David Bwambok2, Isiah M. Warner2; 1University of South Carolina, SC, 2Louisiana State University, LA
Development of methods for the preparation of fused silica capillaries to increase both chromatographic efficiency and thermal stability of coated stationary phases are of continuing research interest in separations science. Two limitations have typically hindered use of chiral ionic liquids (CILs) as GC stationary phase: low thermal stability, and poor wettability to the inner surface of fused silica. The Warner group has synthesized several CILs (e.g., L-valine-tert-butyl ester-bis(trifluoromethane) sulfonamide [L-ValBuNTf2], L-alanine-tert-butyl ester-bis(trifluoromethane) sulfonamide [L-AlaBuNTf2], and L-phenylalanine ethyl ester-bis(trifluoromethane) sulfonamide [L-PheEtNTf2]) as potential stationary phases for capillary gas chromatographic (GC) separation of enantiomeric compounds. Systematic experiments to evaluate modifications techniques for fused silica surfaces have been conducted with the aim of improving wettability and, ultimately, chromatographic efficiency. For evaluation purposes, phases are coated on short fused silica columns, and tested for thermal stability and chromatographic efficiency. Separations of chiral test compounds have been conducted with these phases static-coated on undeactivated fused silica, on columns deposited with sodium chloride crystals, and on columns pre-coated with polar phases (e.g., Carbowax 20M) or a medium polarity phases (e.g., OV-1701). Following static coating and chromatographic testing, the phase film topology on coated columns has also been characterized by scanning electron microscopy (SEM). We are also testing use of intermediate polarity-deactivated and polar-deactivated fused silica columns coated with CILs and mixed CILs for improvements in coating efficiency and chromatographic performance.
(79) Solid-Phase Nano-Extraction: A Novel Method to Improve the Limits of Detection for the Analysis of PAH in Aqueous Solutions; Huiyong Wang1, Walter B Wilson1, Andres D. Campiglia1; 1Chemistry Department, University of Central Fl
Gold nanoparticles (Au NPs) show strong affinity to many kinds of organic compounds with amine and thiol groups. The strong affinity between Au NPs and polycyclic aromatic hydrocarbons (PAH) was first realized in our group and applied to pre-concentrate PAH and PAH metabolites from urine and water samples. The new approach - which we have named solid-phase nano-extraction (SPNE) – consists on three simple experimental steps, namely mixing and shaking the liquid sample in the presence of Au NPs, centrifugation of Au NPs precipitate and analyte releasing with the aid of an alkane thiol. Here, we present the analytical figures of merit of SPNE coupled to high-performance liquid chromatography (HPLC) for the analysis of 16 EPA PAH in tap water samples and 6 common PAH metabolites in urine samples. The simplicity of the experimental procedure, the considerably low usage of organic solvents and the excellent limits of detection demonstrate the advantages of this approach for routine analysis of numerous samples.
(80) Quantitative Analysis of Chemical Warfare Agent Degradation Products in Beverages by Liquid Chromatography Tandem Mass Spectrometry; Janel Owens1, Carolyn Koester1; 1LLNL
Though chemical warfare agents (CWAs) have been banned by the Chemical Weapons Convention, the threat that such chemicals may be used, including their deliberate addition to food, remains.  In such matrices, CWAs may hydrolyze to phosphonic acids, which are good surrogate markers of CWA contamination.  Here we describe the extraction of five CWA degradation products, including methylphosphonic acid (MPA), ethyl-MPA, isopropyl-MPA, cyclohexyl-MPA, and pinacolyl-MPA, from five different beverages by strata-X solid phase extraction cartridges. Samples were analyzed by liquid chromatography tandem mass spectrometry (LC/MS/MS) with multiple reaction monitoring.  The limit of quantitation ranged from 0.05 to 0.5 ng on-column and the limit of detection was >0.02 ng on-column.  Beverages were fortified with the five phosphonic acids at 1 µg/mL and 0.25 µg/mL and quantitated using both an internally-standardized method and matrix-matched standards.  Reasonable recoveries (>50%) were achieved for ethyl, isopropyl, cyclohexyl, and pinacolyl-MPA for most matrices.  LLNL-JRNL-411419.
(81) Standoff Detection of Hazardous Materials with Femtosecond LIDAR and DIAL; Michael Gord1, Sukesh Roy2, Paul Hsu1, James Gord1; 1Air Force Research Laboratory, 2Spectral Energies LLC
The Global War on Terror requires new techniques for detecting hazardous materials.  If the characteristics of light scattered from the interaction of a femtosecond laser pulse and a hazardous material target are measured, then the distance to the target and the identity of the hazardous material can be determined.  An instrument was constructed based on LIDAR (light distance and ranging) and DIAL (differential absorption LIDAR) to measure the roundtrip time-of-flight to the target and back and the spectral absorption of the target.  Targets included a mirror, a cloud of water vapor, a cloud of saturated KCl solution in water, and a Rb vapor cell (cold and heated).  Independent variables were distance and target.  Dependant variables were time-of-flight and laser absorption.  All other variables were controlled.  From LIDAR-based measurements the distance to the target was determined and the speed of light was calculated to be 3.003x108 m/s within 0.17% of the actual value (2.998x108 m/s).  Rainbow DIAL was used to identify targets based on the return spectrum.  No absorption was observed for a cloud of saturated KCl solution in water.  Characteristic absorption features were observed for a heated Rb vapor cell at 780 nm and 840 nm.  The data supports the hypothesis.  The distance to the target and its identity can be determined simultaneously using the time-of-flight and differential absorption of a femtosecond laser pulse.  Applications include homeland security, industrial process monitoring, and atmospheric and environmental studies, including exploration of greenhouse gases and global warming.
(82) Electrochemically Modulated Separations for Low Level U-Pu Measurements; D. C. Duckworth1, M. Liezers1, S. Hager1, T. Maiti1, S. L. Petersen1, K. B. Olsen1; 1Pacific Northwest National Lab
The analysis of low-level plutonium in matrices containing high levels of uranium is very challenging for inductively coupled plasma mass spectrometry.  In particular, uranium hydrides and americium can interfere with Pu isotopic analysis and temporal resolution is not an option without off-line separations.  Electrochemically-modulated separation (EMS) of plutonium has proven to be quite robust and selective against U as an on-line separations technique for U and Pu.  This approach offers a potential “electronic” alternative to ion exchange chromatography for selectively and rapidly isolating U and Pu from a sample matrix prior to isotopic analysis. Because the adsorption and release of U and Pu at an anodized glassy carbon electrode is controlled by the applied potential, the entire process can be completed in a simple matrix (2% HNO3) without the addition of any other chemicals.  Volumetric preconcentration allows very small (<100 ag or <252,000 atoms of Pu) samples to be isotopically characterized on MC-ICP-MS without arduous preconcentration steps off-line. The 
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results of a performance comparison between MC-ICP-MS (Nu Plasma HR, Nu Instruments) and MC-TIMS (Triton, ThermoFisher Scientific) will be reported.  Both EMS and ion-exchange chromatography will be employed for sample-clean-up.
(83) Raman Chemical Imaging of Explosive-Contaminated Fingerprints; Erik Emmons1, Augustus Fountain1, Ashish Tripathi2, Jason Guicheteau1, Steven Christesen1; 1U.S. Army Edgewood Chemical Biological Center, 2SAIC
Raman chemical imaging is being used to examine fingerprints contaminated with explosives.  This is a potentially valuable forensic technique because it allows non-destructive identification of explosives while still maintaining a viable fingerprint for further biometric analysis.  High-purity explosives as well as forensically realistic explosives are examined.  The forensic samples include mixed component explosives (e.g., C4).  Both global imaging and point mapping are used, and their relative merits are discussed.  Wavelengths ranging from 532-785 nm were employed, with 785 nm being advantageous for many highly-fluorescent forensic samples. Brightfield imaging or other techniques can be used to biometrically identify the fingerprint, and therefore tie an individual to the handling of an explosive.
(84) Imaging of Mouse T-Lymphocyte and Mouse Spleen Tissue as well as Prostate Cancer Cells by L-glutathione Capped CdTe Quantum Dots; Shukun Xu1, Wei Dong1, 2, Xin Ge2, Linru Xu1, Huanyu Gao1, Meng Wang1, Chuanbin Mao3; 1Department of Chemistry, Northeastern University, 2Shenyang Medical College, China, 3Department of Chemistry & Biochemistry
L-glutathione (GSH) capped highly fluorescent CdTe quantum dots (QDs) were prepared by an aqueous approach and used as fluorescent labels to link rat anti-mouse CD4 for the imaging of mouse T-lymphocyte, and mouse spleen tissue. The sharp and narrow emission peaks showed that the as prepared QDs have desired monodispersity and good fluorescence properties. Both CdTe-CD4 and CdTe-BSA conjugates showed an enhancement of fluorescence intensity compared to that of bare CdTe QDs. The experimental result of gel electrophoresis confirmed the successful conjugation of CdTe-BSA and CdTe-CD4. The fluorescent microscopic images of CdTe-CD4 labeled mouse T-lymphocyte cells and mouse spleen tissue were compared with those obtained from FITC-labeled cells and tissues. It was demonstrated that the CdTe QDs-based probes exhibited much better photo stability and fluorescence intensity than FITC, showing a good application potential in the immuno-labeling of cells and tissues. The as prepared QDs were also linked to prostate-specific antigen (PSA) and immunoglobulin G (IgG) for the direct and indirect labeling of fixed prostate cancer cells, respectively. The results indicated that QD-based probes were ideal fluorescent markers with excellent spectral properties and photo stability and much better than organic dyes, making them very suitable in target detection. Meanwhile, the indirect labeling showed much better specificity than the direct labeling. Furthermore, the prepared CdTe QDs did not show detectable effect on cell growth after cells were cultured for three days, which suggested that the L-glutathione capped CdTe has no potential cytotoxicity. 
(85) Synthesis and Cell Imaging of Multicolor Silica-Coated NaYbF4:Er/Tm/Ho Up-Conversion Fluorescent Nanoparticles; Shukun Xu1, Meng Wang1, Congcong Mi1, Jinling Liu1, Feng Li1, Chuanbin Mao2, Wenxing Wang1, Cuihong Liu1, Yingfan Wu1, Zhangrun Xu1; 1Sciences College, Northeastern University, Shenyan, 2Department of Chemistry & Biochemistry,
Er3+, Tm3+ and Ho3+ ion co-doped NaYbF4 up-conversion fluorescent nanoparticles, (UCNPS) which exhibit dopant-concentration-dependent multicolor emission such as orange, yellow, green, cyan, blue or pink light were synthesized from rare-earth stearate precursore in a water-ethanol-oleic acid system by using a two-phase solvothermal method. The nanoparticles were well-dispersed and spherical with an average size of 15-35 nm. They emitted strong up-conversion fluorescence under the 980 nm excitation. The effects of solvothermal reaction time and temperature on nanoparticle size and phase structure as well as up-conversion fluorescence intensity were systematically studied. Water dispersibility was achieved by forming silica coat on the surface of the nanoparticles. Silica coating resulted in an increase in particle size to around 60 nm and a little decrease in the up-conversion fluorescence intensity.  The UCNPs coated with a thin layer of SiO2 were further modified with amino groups. After surface functionalization, the rabbit anti-CEA8 antibodies were covalently linked to the UCNPs to form the antibody-UCNPs conjugates. The antibody-UCNPs conjugates were used as fluorescent biolabels for the detection of carcinoembryonic antigen (CEA), a cancer biomarker expressed on the surface of HeLa cells. The successful conjugation of antibody to the UCNPs was found to lead to the specific attachment of the UCNPs onto the surface of the HeLa cells, which further resulted in the bright UC fluorescence from the UCNP-labeled cells under 980 nm near infrared (NIR) excitation and enabled the fluorescent imaging and detection of the HeLa cells. These results indicate that the amino-functionalized UCNPs can be used as fluorescent probes in cell immunolabelling and imaging. Because the UCNPs can be excited with a NIR light to exhibit strong visible fluorescence and the NIR light is safe to the body and can penetrate tissue as deep as several inches, our work suggests that with proper cell-targeting or tumor-homing peptides or proteins conjugated, the NaYF4:Yb,Er UCNPs can find potential applications in the in vivo imaging, detection and diagnosis of cancers. 
(86) Measurement of Ion Currents through Porous Membranes with Scanning Ion Conductance Microscopy; Chiao-Chen Chen1, Maksymilian A. Derylo1; 1Indiana University-Bloomington
Scanning ion conductance microscopy (SICM) was used to interrogate ion currents emanating from nanometer-scale pores of a polymer membrane. The transport activity of individual pores was measured by examining ion current images and corresponding topographic images recorded simultaneously. As expected, pores with larger diameters demonstrated higher transport capability, and thus produced greater ion currents. Localized ion currents over individual nanopores were generated by introducing a concentration difference between the upper and lower chambers of a diffusion cell. To better estimate these localized ion currents, Goldman-Hodgkin-Katz (GHK) theory was used to model ion current through a permeable membrane under gradients of both concentration and applied potential. Experimental ion current profiles over a single pore fit well with theoretical plots calculated from the GHK model. Based on this analysis, nanoscale transport properties can be measured with SICM.
(87) X-ray Fluorescence Microscopy – New Tool for Materials Characterization.; Sergey Mamedov1, Yoshihiro Yokota1, Fran Adar1, Eunah Lee1, Jon Goldey1, George Setola1, Andrew Whitley1; 1Horiba Jobin Yvon Inc.
Micro-XRF technology is a relatively recent introduction to the field of material science, art conservation, archeology, border security, trace analysis and forensic science. X-ray fluorescence analysis gives rapid, non-destructive identification of the elemental composition of any material for major elements in the periodic table. Horiba XGT-7000 XRF analytical microscope was used in this study. This benchtop unit utilizes a portable 50W X-ray source for excitation, two switchable monocapillaries (as small as 10 
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microns) for different spatial resolution, and capability to work in vacuum and under ambient conditions. The goal of this study was to investigate the utility of X-ray Fluorescence microscope in determination of the elemental concentration and distribution in steels and alloys, antiques, gun shot residue, museum objects, and Counterfeit Products.  New capabilities of the energy dispersive XRF (EDXRF) analytical microscope enable the recording of the hyper-spectral image with spatial resolution as small as 10 micrometers.  This means that the data can be mined for unsuspected elements after the measurements have been made, and that sophisticated multivariate analysis tools can produce chemical distributions of the elements, in particular with association between elements that can aid in identification of chemically bonded phases. Chemical and transmission images showing the elemental and density distribution of a number of examples along with EDXRF spectra will be shown. 
(88) Endosperm Discrimination of Isogenic Wheat via FT-IR Microspectroscopic Imaging and Lipid Extract MS; Lauren R. Brewer1, David L. Wetzel1; 1Kansas State University
Waxy wheat lines differ from their isogenic, nonwaxy, wild type parents primarily by the absence of amylose in deference to their amylopectin content. Plant breeding activity has accelerated recently to develop wheat lines that incorporate desirable traits from both genetic sources as a substitute for blending wheat flours, such as waxy and nonwaxy sources to obtain optimum breadmaking flour characteristics. A preliminary effort with indium antimonide (near-IR) focal plane array imaging in our lab has demonstrated the ability to discriminate between triple null isogenic wheats and their wild type parents. We reported distinction of waxy from the parents for both hard wheat (hexaploid) and durum wheat (tetraploid). In the present study we use a combination of high spatial resolution, achieved with the microspectrometer, and high spectral resolution of fundamental vibrations in the mid-IR to elucidate the lipid auxiliary chemical manifestation of genetic expression that accompanies the absence of amylose and prominence of amylopectin in the waxy lines. FT-IR microspectroscopy is recognized as a reliable way to probe frozen sections of individual kernels in situ to determine their localized chemical microstructure. Further efforts were made to identify the differing lipid materials found in the waxy nulls. Spectra are taken in situ from freshly prepared sections and after their treatment with solvents of various polarity in an effort to classify the type of lipid that constitutes the chemical difference. In addition, total lipid extracts from both nulls and parent wheats have been subjected to triple quadrapole mass spectrometry. Previous researchers have dedicated considerable effort to describing the protein differences; little attention has been devoted to waxy lipid studies. Spectroscopic results and those of lipid extract analysis will be discussed.
(89) Preparation of Fe3O4/CdTe Magnetic/Fluorescent Multifunctional Nano-Composites and their Application in Immuno-Labeling of Hela Cells; Shukun Xu1, Pan Sun1, Hongyan Zhang1, Jing Chen1, Kuiyu Yi1, Jingpu Zhang1, Chuanbin Mao7, Chang Liu3, Jin Fang3; 1Department of Chemistry, Northeastern University,, 2Department of Chemistry & Biochemistry, 3China Medical University 
The synthesis and application in cell imaging of a new kind of magnetic, fluorescent and biocompatible nano-composites combining Fe3O4 and CdTe together is described. In this process, the prepared super-paramagnetic Fe3O4 nano-particles were coated with silica shells in order to be functionalized with thiol groups, then the thioglycolic acid modified CdTe QDs were used to bind with the functionalized Fe3O4@SiO2 via thoil coordination. X-ray diffraction, infrared spectroscopy, transmission electron microscopy, fluorescence spectra and magnetometry were applied to characterize the multifunctional nano-composites. The results confirmed that the nano-composites exhibited favorable magnetic and fluorescent properties. The carboxyl groups on the nano-composites surface were proved to be chemical active by conjugation with bovine serum albumin. The water soluble Fe3O4/CdTe magnetic/fluorescent nano-composites were successfully applied to conjugate with anti-CEAcam8 and to label Hela cells. The imaging results suggested that the multifunctional nano-composites have the potential for drug delivery.
(90) Combination of NMR Spectroscopy and Microscopy to Measure Heterogeneous Reaction Rates; Rachel Langenbacher1, Walter Bowyer1; 1Hobart and William Smith Colleges
We describe a combination of NMR spectroscopy with a recently developed photomicroscopic technique to measure rates of the reaction of indium powder with allyl halides in aqueous alcohol solvents.  A series of photomicrographs allows measurement of the diameter of the spheres as a function of time.  NMR tube experiments are used to determine the stoichiometry of the reaction.  This is necessary to convert the rate of reaction of the indium into the rate of reaction of the allyl halide.  With very small indium spheres (10 to 25 microns) spherical diffusion results in relatively rapid transport of the allyl halide to the indium surface.  Rates on powder are compared to measurements made on 1 mm indium spheres on a rotating Teflon shaft, which mimics a rotating disc experiment.  Preliminary values of heterogeneous rate constants for the reaction are reported.  The applicability of this technique to measuring rates of other heterogeneous reactions is discussed.
(91) Aerosol Trails: Finding the Stamp of Human Presence; Josemar Castillo, Sarah Staton, Tom Taylor, Pierre Herckes, Mark Hayes; 1Arizona State University
A significant fraction of atmospheric aerosol particles are either living (microorganisms) or of biological origin (dander, plant and insect debris, etc.). Humans, animals and plants constantly emit microscopic particles of cellular material and protein that can account for up to 25% of atmospheric aerosols.  Target bioaerosol particles can be considered information-rich packets that carry biochemical information specific to the living organisms present in the collection settings.  In this study, bioareosol samples from various indoor environments are examined in order to relate the information obtained from the sample analysis with the corresponding collection setting.  Collection of air samples was performed in various locations with representative environments of human presence, animal presence, and “low-traffic” areas.  In all settings, total suspended particulates (TSP) were collected and total protein concentration was assessed using NanoOrange protein quantitation kit.  High performance liquid chromatography (HPLC) was chosen as a generic standard analysis technique for the examination of sample solutions to distinguish human, animal and background protein signatures.  In the future, further biochemical analysis will be performed to exploit the information in the ambient particulate matter.  The results of our study are evidence that bioaerosl “fingerprinting” is possible. Understanding the way in which protein profiles of bioaerosols are characteristic from the environment in which they originate suggests exciting possibilities of bioaerosol analysis with applications ranging from military defense to wildlife identification.  
ABSTRACTS

 (92) The Investigation of an Electrophoretic Trapping Device:  A Novel Approach to Separations Science; Stacy Kenyon1, Michelle Meighan1, Michael Keebaugh1, Mark Hayes1; 1Arizona State University
Samples investigated with separations science are often complex and difficult to analyze, especially biological samples.  For example, human blood plasma, an indicator of the state of health of an individual, contains approximately 10,000 proteins.  To further complicate the mixture, concentrations of these proteins range from millimolar down to femtomolar.  Traditional separations methods are not able to adequately characterize such samples. The novel separations technique here, electrophoretic exclusion, separates native species in the bulk solution based on their electrophoretic mobilities.  In the presence of an electric field, differentiation occurs when hydrodynamic flow into a channel is opposed by the electrophoretic velocity of the species.  These counteracting forces prevent the species from entering the channel, thus excluding them from the capillary.  Preliminary results using a flow injection device have shown exclusion of Methyl Violet dye under various conditions.  In this work, the gate system has been modified to include a reservoir halfway down the length of the capillary so there is hydrodynamic flow both into and out of the reservoir.  Differentiation of species occurs in this central reservoir.  Initial proof-of-principle experiments with Methyl Violet (FW: 393, initial concentration of 20 μM) indicate that small molecules can be excluded when potential is applied to the system for both 30 s and 60 s.  Future studies include varying the times of applied potential and the differentiation of multiple species with similar electrophoretic mobilities.
(93) Optimization and Characterization of a SERS Based Immunomicrowell-Array for Multiplexed Detection of Pathogenic Bacteria; Jian Sun1, Brian Cullum1; 1University of Maryland Baltimore County
A novel method has been developed for multiplexed detection of foodborne pathogenic bacteria on a surface enhanced Raman scattering (SERS) based immuno-microwell-array. Target bacteria are first separated out and concentrated from sample matrix by immunomagnetic beads, 1 micron polystyrene magnetic beads coated with SERS active dye molecules as Raman labels, and antibodies for the target antigen.  These bead-bacteria complexes are then immobilized into individual wells on a microwell array, which is fabricated by etching the polished end of a fiber optic bundle containing 30,000, 4 micron fiber elements with 25% HF. Scanning electron microscope (SEM) images of these microwell arrays show that the individual microwells are highly ordered and uniform, each characterized by a fiber core surrounded by six cladding peaks. After the cladding peaks are coated with silver, the microwell array acts as a uniform SERS substrate with the relative standard deviation of SERS intensity across the array being less than 2% and having enhancement factors as high as 108 - 109. Once the beads are exposed to the array, specific bacteria are detected by the SERS signals of specific Raman labels on the immobilized immunomagnetic beads after being excited by a HeNe laser operating at 632.8 nm. The multiplexed bacteria detection is then achieved by using various immunomagnetic beads carrying different Raman labels corresponding to different bacteria. This presentation will focus on the optimization and characterization of these arrays for quick, accurate, sensitive and multiplexed detection of model bacteria. Specifically we will discuss the ligand-coating method selection, the microwell size adjustment, the control of metal-coating process, and the bead-bacteria complex immobilization into microwells.


(94) The Effect of SAM Dielectric Spacers on Multi-layer Surface Enhanced Raman Scattering (SERS) Substrates; Charles K Klutse, Brian M. Cullum; 1University of Maryland Baltimore County
Raman spectroscopy is rapidly becoming a powerful tool for intracellular analyses due its minimally invasive nature, and its capability to provide molecular finger-print information about the analytes of interest without the need for exogenous labels. However, the sensitivity of the method needs to be optimized in order to widely apply it to the detection of the trace amounts of analytes within individual cells. Recent results from our group have shown that by achieving large SERS enhancements using nanoparticle-based SERS substrates and immobilizing antibodies on them to develop SERS-based immuno-nanosensors, it is possible to vastly improve the sensitivity and selectivity of Raman spectroscopy for such analyses. To this end, multi-layer SERS substrates derived from alternating layers of metal films and metal oxide dielectric spacers on nanostructures have shown that SERS enhancements can be increased through systematic fabrication of the SERS substrates.  To further understand the effect of dielectric spacers on the multi-layer SERS enhancement, this talk discusses the characterization of the SERS enhancement of multi-layer metal film on nanostructure (MFON) SERS substrates fabricated with self-assembled monolayer (SAM) spacers. Monolayers of mercaptoalkanoic acids with different chain lengths have been systematically sandwiched between layers of metal films to demonstrate a chain length dependent SERS enhancement. Also, by using different solvents in monolayers formation, the solvent effect on the spacer layers has been evaluated. By careful choice of optimal SAM and solvent used for SAM deposition, multi-layer SERS enhancements as much as 10 fold compared to optimized single SERS substrate can be achieved. This paper will also explore the functionalization of the SAM multi-layer SERS active particles with appropriate antibodies to develop SERS-based immuno-nanosensors.
(95) How SERS can Deliver Novel Analytical Solutions for Routine and High-Throughput Applications; Graeme McNay1, David Eustace1, Caterina Netti1, Ewen Smith1; 1D3 Technologies Ltd, Glasgow, UK
Identifying molecules at very low concentrations is critical for many analytical applications such as forensics, medical diagnostics, drug discovery, and chemical development. Surface Enhanced Raman Spectroscopy (SERS) is attracting significant attention as it has the ability to boost the Raman analytical capability to trace level detection, while the molecular fingerprint information present in Raman spectra makes the technique both specific and quantitative. Reproducible and effective SERS substrates allow rapid trace level detection in routine and high-throughput applications. The SERS substrates used in our studies are gold-coated regular arrays of micron sized inverted pyramidal features. The geometry of the pyramids and the method of preparation of the textured metal surface are key to providing the sensitivity and reproducibility of the surfaces. Correct sample application is also essential in order to obtain reproducible and reliable measurements. In particular, there is a tendency to overcoat the surface with analytes in solution, which creates an interfering layer between the analyte on the surface and the Raman detector. Altering the surface chemistry allows analytes to attach uniformly and reproducibly to the surface and hence make this a potential tool for quality control procedures. By modifying a surface with NHS ester, different dye labelled oligonucleotides (amine modified) can be detected over the entire substrate surface in less than 10 minutes using a dedicated instrument. SERS is most effective using analytes with good scattering cross sections which adsorb efficiently on the surface, so it is likely to be more effective for some targets than for others.  
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However, there have recently been some extremely successful demonstrations of the technique. For example, discrimination of specific spores using SERS has been achieved.1 Further SERS surfaces have been used to detect trace levels of melamine and its derivatives, raising the potential of using robust SERS-based techniques in food quality procedures.2 These and other recent applications demonstrate that there is significant potential for the development of procedures for chemical, biological, clinical and drug analysis with a reliable and reproducible substrate. A review of our inverted pyramidal substrates as a high-throughput analysis tool for these types of applications will be presented. References 1. T.A.  Alexander and D.M. Le, Appl. Optics, 46, 3878, 2007 2. L. He, Y. Liu, M. Lin, J. Awika, D.R. Ledoux, H. Li, A. Mustapha, Sens. & Instrumen. Food Qual., 2, 66, 2008 
(96) A New Highly Sensitive Detection Technique for the Identification of Multiple Bio-Markers in a Single Sample; Graeme McNay1, Julie Redden1, Shilpa Benedict1, Karen McCarney1, Alastair Ricketts1, Caterina Netti1, Ewen Smith1; 1D3 Technologies Ltd, Glasgow, UK
Surface Enhanced Resonance Raman Spectroscopy (SERRS) is a highly sensitive and specific technique which allows a high number of analytes to be distinguished, even at low concentrations. There is a need in clinical environments for faster and more sensitive techniques for the detection of bio-markers of diseases. SERRS allows various analytes to be detected within a dye multiplex combination. A dedicated instrument has been developed and assays analyzed using software designed especially for this application. Each bio-marker has a unique molecular fingerprint that the software uses to identify multiple targets in a mixture without separation procedures. This novel method allows identification of several markers in a multiplex assay, delivering rapid detection and improving the efficiency of diagnosis. A four-plex assay has been demonstrated using all available combinations allowing positive or negative identification of the bio-markers at several concentrations. A ten-plex assay has been studied in less detail however positive and negative identification can still be determined. This study indicates the potential to selectively identify bio-markers at clinically relevant concentrations from a complex mixture. 
(97) Using Terahertz Pulsed Imaging to Help Understand Tablet Film Coating Quality: From Non-Destructive Film Coating Quality Analysis to Dissolution Prediction; Philip Taday1; 1TeraView Limited
A film coating is often applied to tablets to modify the drug release profile. Dissolution testing is the benchmark, end-process film quality test. The traditional coating quality parameters monitored during the tablet manufacturing processes are the amount of polymer applied and weight-gain. These parameters are non-specific, as the final product may still fail the dissolution test. Terahertz pulsed imaging (TPI) utilises radiation that resides in the far-infrared region of the electromagnetic spectrum (2 cm-1 – 120 cm-1). In this presentation discussed the use of TPI to non-destructively analyse coating structures in order to better understand coating quality and maybe predict drug dissolution.  Other issues of how terahertz techniques can be applied to pharmaceutical industry will also be overviewed. Moreover, due to the speed of the technique there are opportunities of the application of TPI for in-line and on-line measurements.  These developments will also be reviewed in this presentation. 

(98) Qualitative Analysis of Collective Mode Frequency Shifts in L-alanine using Terahertz Spectroscopy; Anita Taulbee1,2, Justin Heuser3, Wolfgang Spendel1, Gilbert Pacey1,2; 1Miami University, 2IDCAST, 3Syngenta Crop Protection 
We have observed collective mode frequency shifts in deuterium-substituted L-alanine, three of which have previously only been calculated. Terahertz (THz) absorbance spectra were acquired at room temperature in the spectral range of 66-90 cm-1, or 2.0-2.7 THz, for L-alanine (L-Ala) and four L-Ala compounds in which hydrogen atoms (atomic mass = 1 amu) were substituted with deuterium atoms (atomic mass = 2 amu): L-Ala-2-d, L-Ala-3,3,3-d3, L-Ala-2,3,3,3-d4 and L-Ala-d7.  The absorbance maxima of two L-Ala collective modes in this spectral range were recorded for multiple spectral measurements of each compound, and the magnitude of each collective mode frequency shift due to increased mass of these specific atoms was evaluated for statistical significance.  Calculations were performed which predict the THz absorbance frequencies based on the estimated reduced mass of the modes; it was determined that normal mode analysis is not appropriate for L-alanine in the THz regime, and that theoretical models have not yet demonstrated successful prediction of THz absorbance spectra.  In this work, the experimentally obsered shifts in absorbance maxima were correlated with the location(s) of the substituted deuterium atom(s) in the L-alanine molecule, and the atoms contributing to the absorbing delocalized mode in the crystal structure were deduced using simple statistics.  The statistical analyses presented also indicate that the precision of the method allows reproducible frequency shifts as small as 1 cm-1, or 0.03 THz to be observed, and that these shifts are not random error in the measurement.
(99) Propulsion Applications of Terahertz Sensing and Imaging; James Gord1; 1Air Force Research Laboratory
Over the course of the past decade, the continuing rapid development of sources, detectors, and associated measurement modalities in the THz spectral region has fueled Air Force interest in propulsion-system applications that include various combustion spectroscopies and nondestructive evaluation/inspection.  Through partnerships with other AFRL directorates and numerous universities and small businesses, Propulsion Directorate personnel have established a suite of intramural and extramural programs to explore the unique measurement opportunities afforded by the THz spectral region.  Various instrumental approaches have been pursued.  These include THz time-domain spectroscopy (THz-TDS) with photoconductive generation and time-gated detection of THz radiation by using femtosecond lasers and sources/detectors constructed from low-temperature-grown gallium arsenide.  Frequency-domain spectroscopy has been explored as well by using optoelectronic generation and coherent electro-optic detection of tunable monochromatic THz radiation as well as sources based on backward-wave oscillators and microwave harmonics.  Applications of interest include non-intrusive measurements of water concentration and temperature in complex combusting flowfields where soot and liquid fuels make it difficult to apply traditional optical measurement techniques.  Time-based approaches show great promise for NDE/NDI of high-value propulsion-system components, such as thermal-barrier-coated turbine blades.  Hardware advances, propulsion applications, and novel measurement approaches based on asynchronous optical sampling (ASOPS) and arrays of multiple transmitters/receivers will be discussed as well as other diagnostics enabled by ultrafast lasers (e.g., femtosecond coherent anti-Stokes Raman scattering spectroscopy and femtosecond ballistic-photon imaging).
ABSTRACTS

 (100) Nanowire Based Materials for Solar Cells and Li Ion Batteries; Mahendra Sunkara1, Vivekanand  Kumar1, Praveen Meduri1, Suresh Gubbala1; 1University of Louisville
Nanowires and their architectures potentially offer fast charge transport and high surface area platforms for a variety of solar energy conversion and storage applications. Many of these applications require nanowires both in terms of large quantities and as arrays over large areas. There is, thus, a need for scalable and cost-effective processes for producing nanowires with control on size, crystallinity and composition. This presentation will highlight our group’s efforts with a number of new vapor phase processes for making nanowires of a variety of materials systems and specifically their behavior in dye sensitized solar cells and lithium ion battery applications.  Recently, we succeeded in the scale-up of metal oxide nanowire production by synthesizing them in the gas phase without the use of substrates. This new microwave plasma reactor has the capability to produce about a kilogram of nanowires per day and has already been demonstrated for the synthesis of tin oxide, zinc oxide, aluminum oxide and titanium dioxide. The use of nanowire based architectures has been pursued for dye sensitized solar cells, photoelectrochemical water splitting and lithium batteries. The results showed that nanowires offer at least an order of magnitude faster transport and two orders of magnitude slower recombination time scales compared to their nanoparticle counterparts. In the case of Li ion batteries, a simple modification of metal oxide nanowires is shown to provide excellent stability over a hundred charge-discharge cycles with high capacity retention. This work is supported by financial support from the US Department of Energy (DE-FG02-07ER46375 and DE-FG02-05ER64071). 
(101) Use of Nanotectured Gold Films to Enhance Mid-IR Spectroscopy of Immersed Interfaces; Donald Land1, Travis Ruthenburg1, Terry Ng1, Simon Park1; 1UC Davis
Ultra-thin metal films can enhance IR absorption at internal and external reflection interfaces.  The use of nanostructured gold films also facilitates linking other reactive species to the interface via self-assembled monolayer (SAM) technology.  The surface-tethered species can then react with gas-phase or solution-phase complements.  If this reactivity takes place at the interface between an FTIR-ATR prism and an aqueous solution, one can follow the IR spectra of all of the species.  We present results following the growth of SAMs, the linking of proteins and antibodies to the SAMs, and subsequent reactions with solution-phase complements in aqueous buffer.  The time dependence can be modeled to give reaction free energies and binding constants.  In one case, the binding constant is measured for a small molecule drug target binding to a cancer protein antibody.  Such small-molecule binding is difficult to follow using other methods, such as surface plasmon resonance.  In another application, structural changes in antifreeze protein, brought about by freezing the solution, are followed by analysis of the resulting IR spectra of the protein.
(102) Magnetic Lipid Particles (MLPs): Iron Oxide Nanoparticles for Gene Transfer; Michael H. Nantz1, Souvik Biswas1, Laura E. Gordon1, Biswapriya Deb1, Stephanie J. Mattingly1, Archna P. Massey1, Geoffrey Clark1; 1University of Louisville
We describe the synthesis of aminooxy-functionalized magnetic iron oxide nanoparticles and their application in pDNA transfer to cells.  To develop an effective magnetic gene delivery system we prepared cationic aminooxy compounds from amino alcohols using a 3-step sequence.  Iron oxide nanoparticles (10-15 nm avg. diameter) were then coated with the aminooxy reagents.  Taking advantage of the chemospecific oximation reaction between aminooxy and aldehyde carbonyl groups, we conjugated a hydrophobic aldehyde to the functionalized nanoparticles to form magnetic lipid particles (MLPs).  To determine the gene transfer activity of MLP formulations, MCF-7 cells were transfected at different Fe : pDNA (luciferase) ratios (15, 30, 60, 90…) in the presence of a magnet (magnetofection).  A luciferase assay was used to compare the transfection ability of the MLP formulations with that of a commercial transfection agent.  We will present the results of the transfection studies as well as the characterization of this new class of gene delivery agent.
(103) Photoelectrochemistry of Complex Oxide Nanoparticles for Dye-Sensitized Solar Cells; Yiying Wu; 1Ohio State University
Complex oxides have been used for applications such as the transparent conductive oxides, dye sensitized solar cells and photocatalysis. For these applications, it is fundamentally important to investigate theirs band structures and the oxide/electrolyte interfacial properties. However, these studies for complex oxides are scarce, and the results are often contradictory. In this talk I will use zinc stannate (Zn2SnO4) as an example to talk about our systematical study on the energetics of the conduction band and valence band of zinc stannate (Zn2SnO4) nanoparticles by optical, electrochemical and photoelectrochemical methods combined with a comprehensive characterization of the material by SEM, XRD and ICP-MS. We have established the band gap of Zn2SnO4 and the energy of the conduction band edge in both aqueous and nonaqueous MeCN solutions. In MeCN solution, which simulates the dye-sensitized solar cell electrolyte, we demonstrate the dependence of the conduction band edge on the electrolyte composition. This opens the possibility of keep increasing Voc by using interfacial interactions to shift the ECB to higher energies. Moreover, from CV the Zn2SnO4 has a much lower recombination rate near the ECB. This will avoid the problem normally associated with TiO2, of lower efficiency at higher VOC due to e and I3- recombination losses at traps below the CB. These results and methods reported are valuable to the developments of new materials for photovoltaics and photocatalysis.
(104) Aerosol Synthesis and Applications of Nanoporous Materials; Sara Skrabalak1; 1Indiana University
Aerosol methods have been widely used for the continuous preparation of compositionally complex materials, and in recent years, architecturally complex particles have been accessed through the integration of templating methods.  Here, a very simple means of preparing porous particles is described in which colloidal particles serve as the build blocks for the desired nanoporous framework while simple salt mixtures serve as a cheap and potentially recoverable pore template.  As will be illustrated, the preparation of porous particles is highly dependent on the aerosol droplet phase – i.e., liquid, molten, or solid-state.  Conveniently, the droplet phase can be manipulated through the selection of low melting salt eutectics, which are used as the pore template.  Additionally, the surface functional groups of the colloids contribute to the formation of well intact and highly porous particles, with some of the added salts activating the surface groups to efficient condensation.  This method to porous particles is very versatile, allowing for the porosity within the host oxide material to be controllably altered simply by changing the colloid-to-salt ratio.  Prepared materials were characterized by scanning and transmission electron microscopy, power X-ray diffraction, and BET surface and pore size analysis.  The potential applications of the prepared materials will also be discussed.
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 (105) Enhanced Solar Energy to Hydrogen Fuel Conversion with a CdSe -MoS2 Nanoribbon Photocatalyst; Frank Osterloh1, F. Andrew Frame1; 1University of California
The conversion of photochemical energy from the sun into usable fuels is of great interest for a future sustainable economy. We have recently shown that a quantum size effect can be used to activate cadmium selenide nanoribbons for photocatalytic hydrogen evolution from aqueous sodium sulfide/sulfite solution. Here we show that the activity of the ribbons can be further enhanced by employing molybdenum disulfide nanosheets as cocatalysts. The latter function as hydrogen evolution sites. The talk will report on the morphology of the CdSe-MoS2 composites, and on their optical, electrochemical, and catalytic properties. The significance of MoS2 as an alternative to platinum cocatalysts will also be discussed.
(106) Determination of Absolute Configurations of an Enantiomer Pair by VCD: Validating Enantioselective Synthesis; Amid Salari1, Xiao-fa Lin1, Hanbiao Yang1, David Rotstein1; 1Roche Pharmaceuticals, Palo Alto
It is well recognized that the stereochemistry of an organic molecule can directly influence its efficacy and safety as an active pharmaceutical compound. For example, while one enantiomer may be biologically active and safe, its antipode can be totally inactive or, worse yet, pose serious adverse effects. This has led to a significantly increased effort for generating enantiomerically pure compounds in various stages of pharmaceutical research, as often required by the FDA.  At the same time, technologies that enable research pharmaceutical chemists to definitively address molecular chirality, including enantioselective synthesis, chiroptical spectroscopy and chiral chromatography, have found extensive use within the industry.  Embarking on enantioselective synthesis is typically the first choice for an organic chemist in trying to establish the absolute configuration of his/her compounds. In this talk the outcome of a modified enantioselective approach that was followed in order to establish the absolute configurations of a pair of enantiomers will be discussed. In this particular case, the inconclusiveness of this approach in unambiguous determination of the enantiomers absolute configurations will be explained.  Finally, the ability of VCD data to clearly distinguish the enantiomeric pair and validate our enantioselective synthesis effort will be described. 
(107) Absolute Configuration Assignments for Chiral Molecules of Pharmaceutical Interests using Vibrational Circular Dichroism; Yanan He1, Oliver McConnell1; 1Wyeth Research
As many of our Exploratory and Discovery research programs at our company feature compounds with one or more asymmetric centers, chiral separations and determination of absolute stereochemistry are vital analytical activities for success in the drug discovery process.  Although determination of absolute stereochemistry by X-ray crystallography is generally viewed as the most reliable technique, it requires “X-ray friendly” crystals, which for some compounds is not trivial to produce.  Over the past several years, the chiroptical spectroscopic technique of measured versus calculated vibrational circular dichroism (VCD) has become the most frequently used method in our company for the determination of absolute stereochemistry because it doesn’t require the preparation of crystals, only solubility in CDCl3 or DMSO-d6.  There are limitations, however, related to the size and conformational mobility of the compounds studied.  This presentation will provide examples of compounds that have been successfully analyzed using VCD, where truncations of the (calculated) molecules have facilitated successful analysis.
(108) Applications of Vibrational Circular Dichroism and Optical Rotation in Rational Drug Design and Process Chemistry; Michael Bartberger1, Tiffany Correll2; 1Molecular Structure and Design, Amgen, Inc., 2Analytical Chemistry, Amgen, Inc.
This presentation will summarize results from the combination of quantum mechanical calculations and experimental measurements of optical rotation (OR) and vibrational circular dichroism (VCD) for the solution-phase determination of absolute stereochemistry within a number of small molecule research programs at Amgen.  The impact of these methodologies on various process, medicinal, and analytical chemistry campaigns will be discussed.  An overview of the technical and practical aspects of the calculations and experiments, utility of the resultant data (including small molecule – receptor binding mode prediction and lead optimization strategy) and limitations of the methodology will be provided.
(109) Experience in the Pharmaceutical Discovery Implementation of Vibrational Circular Dichroism For the Absolute Assignment of Chiral Structure; Don Pivonka1, Steve Wesolowski1; 1AstraZeneca
No comprehensive discussion of chiral analysis, within pharmaceutical discovery, can take place without addressing the synthetic, analytical and business landscape of modern drug discovery.  With the extreme pressure on medicinal chemistry groups to deliver fully characterized compounds on restricted time and personnel scales, the role of analytical chemistry in support of these groups is also under pressure.  In today’s environment, the successful implementation of vibrational spectroscopic approaches for the characterization of chiral compounds mandates its application in coordination with a range of other extremely powerful analytical technologies, including chiral separations, x-ray crystallography, correlations with biological activity, etc.  No longer is the ability to solve a problem through application of a particular technique sufficient.  An approach must now provide the most convenient, fastest and most cost effective solution, if it is to remain in mainstream awareness of the discovery teams. Fortunately, with these challenges come an unprecedented opportunity for applications of vibrational spectroscopy as an aid in the discovery process, not only in terms of analytical support of synthesis, but also as a fundamental tool in understanding molecular geometries impacting the receptor ligand interactions upon which the search for new drugs is based.  In this presentation, implementation and optimization of VCD hardware and methodologies will be discussed in context with the discovery environment. 
(110) Measurement of Artifact-Free VCD in the Solid-Phase: Stokes-Mueller Analysis and Experimental Results for Mulls and Films; Laurence A Nafie1, Rosina A Lombardi1; 1Syracuse University
The measurement of Fourier transform (FT) vibrational circular dichroism (VCD) for liquids or solutions with dynamic, real-time artifact suppression by use of dual polarization modulation (DPM) using two photo-elastic modulators (PEMs) [1] is now well established.  However, the use of two PEMs alone leaves one source of artifacts, linear birefringence between the two PEMs typically, in the sample cell, with birefrigence axes at 45 degrees from the PEM axes.  The use of DPM followed by an achromatic rotating half-wave plate positioned after the second PEM eliminates this last source of artifacts as has been demonstrated theoretically and experimentally in the IR region above 2000 cm-1 where MgF2 achromatic half-wave are commercially available [2].  To address the need for complete artifact elimination in the mid-infrared region between 2000 and 800 cm-1 and to apply this methodology to measurements of VCD in solids, rotation of the 
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sample about the transmission axis during FT-VCD measurement has been analyzed theoretically and experimentally.  The combination of DPM with a rotating sample eliminates all artifacts due to only birefringence in the optical path.  In the case of solids, even for non-oriented films and dispersed crystalline mull samples, one source of artifacts remains that is independent of the orientation of the sample about the transmission axes and depends on combined linear dichroism and linear birefringence [3].  It is demonstrated that this last source of artifacts is eliminated by subtracting two equal VCD measurements with a rotating sample when the front and back faces of the sample with respect to the beam direction are interchanged. The new optical sampling method presented here open the way for the routine measurement of the pure VCD spectrum of solid as mulls, pellets, films and sprays, and can be applied in the pharmaceutical industry as a new chiral diagnostic for quality control. [1] L.A. Nafie, Appl. Spectrosc. 54, 1634-1645 (2000).  [2] X. Cao, R. K. Dukor and L. A. Nafie,  Theo. Chem. Acc., 119,  69-79 (2008). [3] R. Kuroda and T. Honma, Chirality, 12, 269-277 (2000). 
(111) Do We Need Chiral Detectors for Chiral Chromatography?; Rekha Shah; 1R/S Tech-Prob Solutions, LLC
To develop a chiral method is a challenging task since a separation mechanism on chiral stationary phases is not fully understood.  A typical approach for a chiral method development is to screen several chiral stationary phase, (CSP), using a column switching device. A method development job becomes difficult when a sample is chemically impure, since a peak may or may not be of enantiomer. In short, to develop a chiral method is time consuming, expensive and tedious. A use of chiral detector, (CD, ORD, and VCD), can help in peak identification as well as it may reduce a method development time. A data will be presented showing the usefulness of these detectors.
(112) Vibrational Energy in Molecules Studied with 2D Vibrational Sum-Frequency Generation; Dana Dlott, Jeffrey Carter, Zhaohui Wang, Hiroki Fujiwara; 1University of Illinois at Urbana-Champaign
We have studied ultrafast heat flow in molecules adsorbed on a metal surface using a 2D vibrational sum-frequency generation (SFG) technique.  In ordinary SFG there are two input pulses, a vibrationally resonant IR pulse and a visible pulse.  In our technique there is a pump pulse that heats the metal surface plus the two SFG pulses, so there are three pulses and two delay time parameters.  In this talk I will discuss how the experimental observables depend on the two delay times and what we have learned about heat flow in molecules.
(113) Automation of 2D IR Spectroscopy for Analytical and Research Purposes; Martin Zanni, Christopher Middleton, Yun Ling, David Strasfeld; 1University of Wisconsin-Madison
Two-dimensional infrared (2D IR) spectroscopy hold tremendous potential in the fields of analytical, physical and biophysical chemistry.  By monitoring the coupling between vibrational modes through cross-peaks in the 2D IR spectra, molecular structures can be probed.  But what makes 2D IR unique is the combination of this bond-specific structural resolution with its ability to monitor kinetics anywhere between femtoseconds-to-hours in a range of samples: aqueous, glass, crystal and membrane.  This talk will describe several new technological advances that have enhanced the capabilities of 2D IR spectroscopy as well as lowered the technical barriers to its implementation in academics and industry.  By using a first-of-its-kind infrared pulse shaper, we are able to create the necessary 2D pulse sequences by simple programming, much like NMR pulse sequences are created.  This shaper now also allows us to phase cycle, automate, and rapidly-scan spectra, all with simple programming.  These new capabilities allow many new types of systems to be studied, examples of which will be shown.
(114) Biological and Biomedical Applications of Two-Dimensional Vibrational Spectroscopy: Proteomics, Imaging and Structural Analysis; David Klug1, Frederic Fournier1, Rui Guo1, Elizabeth Gardner1, Christian Loeffeld1, Ian Gould1, Keith Willison1,2; 1Imperial College, 2Institute of Cancer Research
This article presents several biological and potential biomedical applications of EVV 2DIR. This includes protein identification and quantification as well as the potential of this label-free spectroscopy for proteins and peptide structural analysis. Related to proteomics, we show how post-translational modifications in peptides (tyrosine phosphorylation) can be detected by EVV 2DIR spectroscopy. Feasibility of EVV 2DIR spectroscopy for tissue imaging is also evaluated. Preliminary results are obtained on a mouse kidney histological section, hematoxylin stained. EVV 2DIR images of the protein and hematoxylin distribution in the tissue are measured and show differential contrast entirely explained by the different tissue structures and their functions. The possibility of triply-resonant EVV 2DIR spectroscopy is investigated on the retinal chromophore at the centre of the photosynthetic protein bacteriorhodopsin (bR). By having the visible third beam in resonance with an electronic transition, it is possible to enhance the signal and to increase the sensitivity of the method by several orders of magnitude. This increase in sensitivity is of great importance for biological applications where the number of proteins, or metabolites, or drugs molecules to be detected is low (typically pico to femtomoles). A recent example of using EVV 2DIR spectroscopy as a structural analysis tool for inter- and intra- molecular interaction geometries is also presented. 
(115) Multimode 2D IR Spectroscopy for Biomolecular Structure and Dynamics; Jianping Wang1,2; 1Institute of Chemistry, 2Chinese Academy of Sciences
It is well known that 2D IR spectroscopy can be used to study structure and dynamics of molecules in condensed phases on the ultrafast time scales. Extension of narrowband 2D IR into the full mid-to-far-IR regime, shall allow one to characterize the molecular structure and dynamics with a dramatically increased number of parameters. However, broadband 2D IR experiments and simulations incorporating multiple vibrational modes are still quite challenging. Here we present broadband 2D IR spectral simulations for a number of representative biomolecules, including sugars, peptides, lipids, as well as DNA bases. We utilize ab initio computations and molecular dynamics simulations to evaluate the key ingredients in broadband 2D IR spectral simulation, including anharmonic transition frequencies, anharmonicities, transition dipoles, and frequency correlations for the entire 3N-6 modes of each of the biomolecules. We further examine the structural sensitivity of the anharmonic vibrational parameters. Many local and regional vibrational motions in these molecules are predicted to be coupled and correlated due to intrinsic anharmonic interaction as well as solute-solvent interaction. The couplings and correlations are directly reflected by a network of 2D IR cross peaks, which are found to be molecular species and geometry dependent, forming the local and regional structural and dynamical bases for the biomolecules.
(116) 2D-IR Spectroscopy of Active Electronic Materials; Aaron Massari1, Audrey Eigner1; 1University of Minnesota, Twin Cities
Two-dimensional IR spectroscopy is used to study the dynamic environments that form when ruthenium(II)octaethylporphyrin carbonyl is blended with regioregular poly(3-hexylthiophene). The 1D-IR spectra of the Ru-bound CO symmetric stretch indicate the development of several inhomogeneously broadened 
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microenvironments. Transmission electron microscopy is used to characterize the blended films, which show evidence of phase-segregation following annealing in solvent vapors. Spectrally-resolved 2D-IR vibrational echo spectroscopy is then used to measure the ultrafast dynamics that are present in the polymer and porphyrin phases.  We then report on the dynamical changes that occur when electrical current passes through the materials.
(117) Development of a Dual-Source ICP/ESI Mass Spectrometer for Metallomics Analysis.; Steven Ray1, Alex Graham1, Duane Rogers1, Gary Hieftje1; 1Indiana University
Metals exhibit a rich variety of chemistries in biological systems.  As a consequence, a new scientific field of study known as metallomics has been founded to investigate the totality of the metal-containing molecules in a biological system.  By using a global, multielemental strategy, it becomes possible to unravel the important role that each of the metal-containing species plays in a complex system.  Here, a novel dual-source mass spectrometer (MS) is described that is being developed for metallomics applications.  The dual-source MS is capable of simultaneously obtaining both atomic and molecular chemical information from a biomolecule of interest.  This is achieved by employing two distinct ionization sources that are simultaneously observed by a single MS.  An atomic ionization source, here represented by the inductively-coupled plasma (ICP), is used to measure the identity, quantity, and isotopic distribution of the elements that compose a molecule.  A separate molecular ionization source operated in parallel, here represented by the electrospray ionization source (ESI), is used to determine the size and structure of the molecule itself.  By evaluating both pieces of information simultaneously, a comprehensive understanding of the number and type of atoms present and their speciation can be attained. This dual-source time-of-flight mass spectrometer (TOFMS) holds important advantages for metallomics analyses.  Because the entire atomic and molecular mass ranges are observed in parallel with high temporal resolution and without spectral skew error, chromatographic separations can be investigated comprehensively to provide both the multielemental composition of eluting peaks as well as their molecular composition. Unknown or unexpected components within a mixture can be identified directly, and molecules that might not contain a target element of interest can also be directly observed.  These attributes make the dual-source TOFMS a good platform to examine complex systems of which there may be little prior knowledge.  Here, the current development state of this unique instrument will be examined, its analytical performance evaluated, and future development directions presented. 
(118) New Strategies for Metalloprotein Analysis and their Use in Clinical Diagnosis; Maria Montes-Bayon; 1University of Oviedo
Protein analysis can definitely benefit from the use of ICP-MS in a synergistic partnership with MALDI or ESI-MS for many applications. Mainly, ICP-MS is an ideal tool in the search for elemental targets in biomolecules with excellent sensitivity and specificity and virtually independent of the co-eluting matrix. Such elemental targets can be used to trace metabolic pathways, to elucidate stoichiometric ratios (elemental target to biomolecule) and to provide absolute biomolecule quantification results (provided that the stoichiometric ratio between the elemental target and the biomolecule is known. But, maybe the highest impact of the use of ICP-MS in protein analysis is the quantitative (absolute) dimension. Quantitative elemental information via ICP-MS can be easily achieved by external calibration and, more accurately, by elemental isotope dilution. By knowing the stoichiometric ratios heteroelement-biomolecule it is possible to extract, from pure elemental information, biomolecule quantitative results. This approach will be exploited in several applications that will be illustrated along the presentation such as the determination of glycated haemoglobin, the more specific biomarker of diabetes mellitus, or the determination of metalloenyzmes involved in oxidative stress processes related to diabetes complications (e.g. retinopathy) such as Cu, Zn-superoxide dismutase or Fe-catalase.
(119) Analytical Challenges and Key Applications of Metallomics; Rudolf Grimm1; 1Agilent Technologies
Metallomics is one the latest “omics” fields of scientific research and so still in its infancy. Lately, there is a significant increase in metallomics publications dealing with new technology developments mostly based on ICPMS as well as with various biology or clinically-related applications. Even a new journal called “Metallomics” has been launched recently by the Royal Society of Chemistry (UK) demonstrating the increasing interest in this emerging field of science. The presenter of this talk will share his view from a proteomics and systems biology perspective regarding current and future analytical challenges in the field of metallomics as well as where he foresees its major application areas and fundamental contributions to better understand biological processes.
(120) Early Applications of ICP-MS in DNA and RNA Characterization; Katarzyna Wrobel1, Kazimierz Wrobel1; 1University of Guanajuato
Regulation of gene expression depends on the two components, namely genetic and epigenetic. Genetic component relies on the DNA sequence, which decides on the stability of transcriptional and messenger RNA. On the other hand, the term epigenetics refers to the studies of reversible and heritable changes in gene expression that occur without alteration of DNA sequence [1]. Epigenetic component of gene expression consists of alteration in chromatin structure by covalent modification of DNA and histones [2]. Since epigenotype shows far greater plasticity than the genotype, it has been speculated that misdirected epigenetic processes should be a major contributors to human disease. One important molecular mechanism underlying epigenetics is DNA methylation, which takes place almost exclusively at carbon 5-position of cytosine residues [3]. Global methylation of genomic DNA is defined as the percentage of methylated cytosine bases with respect to total cytosines and is considered an important parameter providing quantitative information on large-scale epigenetic effects. The analysis of actual DNA and RNA methylation status is gaining strength in the fields of epigenetics, cancer risk assessment, diagnosis, and therapy monitoring. Owing to the exceptional features of ICP-MS in quantification of trace elements, it has been proposed as an attractive, complementary analytical tool in epigenetics [4]. We have explored the potential of different liquid chromatography modes with specific ICP-MS detection of both, internal and external elemental tags in such analyses. In particular, phosphorus has been used as a natural elemental tag for nucleotides. On the other hand, the known site-selective reactions of metal ions with DNA/RNA open the new possibilities for robust and high throughput determination of their methylation, based on chromatographic separation of single strain DNA, or DNA/RNA digests with ICP-MS detection on Os, V and P. Of special interest is the use of osmium (Os(VI), or Os(VIII)) as the external elemental tag. Depending on the sample preparation (dsDNA, ssDNA, nucleotides, nucleosides) and the reaction conditions (oxidation state of Os, type of oxidant, pH, temperature, etc.), the selectivity of labeling can be tuned toward pyridine ring in cytosine, methylated cytosine and thymine, toward methylated cytosine, or toward ribose diol group [5-7]. Based on the versatility of osmium as derivatizing agent, the evaluation of global methylation of DNA/RNA, but also the detection of DNA 
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mismatches become possible with the use of ICP-MS as the detection tool. The main advantages of such approaches are: (i) the high and compound-independent ICP-MS sensitivity, (ii) very low amount of sample required and (iii) the simplicity of analytical procedures.  REFERENCES 1. A Bird, Nature (2007) 447, 396-398 2. J Reamon-Buettner, J Borlak, Reprod Toxicol (2007) 24, 20-30 3. J Mellor, P Dudek, D Clynes, Curr Opin Genet Dev (2008) 18, 116-122  4.  K Wrobel, K Wrobel, JA Caruso, Anal Bioanal Chem (2009) 393, 481-486  5. CT Bui, K Rees, A Lambrinakos, A Bedir, RGH Cotton, Bioorg Chem (2006) 30, 216-232  6. K Tanaka, J Am Chem Soc (2007) 129, 14511-14517 7. M Trefulka, V Ostatna, L Havran, M Fojta, E Palecek, Electroanalysis (2007) 19, 1281-1287
(121) Metallomics and its Implications for Phosphorylation Studies; Joseph Caruso1, Jenny Ellis1, Krolin Kroening1; 1University of Cincinnati
Metallomics is the study of metals and metal species, and their interactions, transformations, and functions in biological systems. While traditional approaches have focused on the role and interactions of a single (or few) metals in a protein or enzyme system, metallomics purports to study global, multielement interactions and relationships. As such, the metallomics challenges for chemical and biochemical characterization are significant. Application of metallomic approaches bodes well for bringing together scientists from the biological, chemical, environmental, biomedical, clinical and measurement sciences to effect a greater understanding of the broad role of metals in many biological systems.  This talk surveys our most recent experiences with the search for biomarkers that may allow interventions to preclude the ravages of cerebral vasospasm – a deadly or debilitating complication of subarachnoid hemorrhagic stroke. Phosphorylation is often touted as the most important post-translational protein modification. Essentially, it may markedly change the polarity of the phosphorylation site and thereby, activate or deactivate the protein, which then may have implications for human health.  Finally, with a lot of attention and concern about possible terrorist attacks using short-live Chemical Warfare Agents, we discuss the implications on human health for their, usually much longer lived, degradation products and the cellular response to these CWDPs. 
(122) Analytical Approaches to Study the Fate of Gadolinium Contrast Agents in Biological Tissues; Brian Jackson1, Vivien Taylor1, Antonio Lanzirotti3, James Ranville4, Whitney High2; 1Dartmouth College, 2University of Colorado Health Sciences, 3University of Chicago, 4Colorado School of Mines
Gadolinium based contrast agents are used in MRI imaging but have been implicated in Nephrogenic Systemic Fibrosis, a serious syndrome manifest in patients with kidney disease.  Here we illustrate the application of various analytical techniques including size exclusion-ICP-MS, laser ablation ICP-MS and synchrotron-XRF to elucidate the stability of Gd-contrasting agents and their spatial localization in biological tissue.
(123) ICP-MS with Adaptable Chamber Laser: Quantitative Analysis of Glass, Metal and Ceramic Artifacts in the Museum Environment; Laure Dussubieux1, Richard Cox2, Mark Golitko3, Patrick Ryan Williams1; 1Field Museum of Natural History, 2Université de Quebec à Chicoutimi, 3University of Illinois at Chicago 
Laser ablation – inductively coupled plasma – mass spectrometry (LA-ICP-MS) is an analytical technique developed in the mid-1980’s that is able to determine the elemental composition of inorganic solid samples. The advantages of this technique include low limits of detection, high spatial resolution and minimum damage to the sample. This technique is used to determine the elemental composition of archaeological artifacts and museum objects in order to provide information to address questions related to manufacturing technologies and trade and may be helpful for authenticity verification. Commercially available lasers allow the sampling of small objects with a high throughput. An experimental adaptable cell laser ablation system was developed by the Field Museum with the Université de Quebec à Chicoutimi for the characterization of archaeological specimens without the necessity to destructively subsample whole artifacts that will not fit in a standard laser chamber. The acquisition of such a laser system reduces the risk of biased samples that a selection of only small or already broken objects could introduce. A rigorous testing program was implemented in order to test the new laser system on several different matrices (ceramic, glass, metal). Samples already analyzed using different techniques (e.g. Instrumental Neutron Activation Analysis (INAA), Proton Induced X-ray Emission (PIXE)) were used or the same samples were analyzed via standard laser ablation as well to assure conformity between the two approaches.
(124) Analyses of Ancient Roman Pigments by Portable X-ray Fluorescence and Raman Spectroscopies; Mary Kate Donais1, David George2, Sally Roberts3, Jack Roberts3; 1Saint Anselm College Chemistry Department, 2Saint Anselm College Classics Department, 3Symphotic TII Corporation 
Fresco and architectural terra cotta fragments at archaeological sites near Orvieto, Italy were analyzed using portable x-ray fluorescence spectroscopy and raman spectroscopy to determine the identity of surface pigments.  The combination of elemental and molecular information provided by these techniques was sufficient for the positive identification of a number of pigments, glosses and organic materials on the samples.  The use of portable instrumentation for these measurements was of particular value to the site archaeologists as most of these samples can not easily be removed from the site for scientific study.  Pigment identification will aid the site archaeologists in evaluating whether the pigments were of local manufacture or imported from the south of Italy as well as discern aspects of fresco technique at the site.  Gloss analysis especially for bucchero will allow for better seriation and dating of sherds since the formula for the glosses and slips vary diachronically.
(125) Characterization in Shades of Blue: Archaeological Applications of Extractable Soil Phosphate using Molybdate Colorimetry and ICP-Emission Spectroscopy; E. Christian Wells1, Ruth F. Beeston2, Donald A. Storer3; 1University of South Florida, 2Davidson College, 3Southern State Community College 
This paper discusses the results of archaeological applications of soil phosphate analysis employing mild hydrochloric/nitric acid extraction and characterization with molybdate colorimetry and ICP-emission spectroscopy. Phosphates commonly accumulate in soils as a direct result of almost any human activity, but especially those involving the deposition of organic substances. A range of mechanisms—from simple ionic interactions, to precipitation of insoluble complexes, to adsorption by clay minerals—can fix anthropogenic phosphates in soils where they remain in a non-labile solid phase for very long periods, on the order of hundreds and sometimes thousands of years. Archaeologists have long taken advantage of this observation by studying patterns in extractable phosphate associated with archaeological remains. Only recently, however, have quantitative techniques become available and affordable for the large-scale applications frequently encountered in archaeological research. In colorimetric analysis, acid-extracted phosphate binds to molybdenum to form a complex that has a blue color. The absorbance at selected wavelengths is proportional to the amount of phosphate available to form the complex. In ICP analysis, the extract is atomized in an argon plasma torch causing 
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atomic emission, which is then separated by wavelength with an optical spectrometer. The relative intensity of the light emitted at the wavelength corresponding to phosphorus, as determined by a solid-state detector, is directly related to the concentration of phosphate in the sample solution. These two techniques have created new possibilities for archaeological study of a wide range of human behavior, including food preparation and consumption, craft production, and agriculture. The research reported here compares the results of the two techniques as applied to archaeological problems in North and Central America and the Middle East.
(126) The Use of Strontium, Neodymium and Lead Isotope Variations in Archaeological Applications; David De Muynck1,2, Patrick Degryse1, Frank Vanhaecke2; 1CAS, KULeuven (Belgium), 2Ghent University (Belgium)
This presentation will focus on the use of radiogenic isotope variations in archaeological studies. The elements strontium, neodymium and lead all display rather large variations in isotopic composition due to the decay of naturally occurring and long-lived radionuclides. Strontium consists of 4 stable isotopes and the abundance of Sr-87 varies due to the beta-decay of Rb-87. Neodymium shows 7 stable isotopes and its Nd-143 isotope is enriched by the alpha-decay of Sm-147. Of the 4 stable Pb isotopes, only Pb-204 is not radiogenic, while the isotopes Pb-206, Pb-207 and Pb-208 are formed by the decay series of U-238, U-235 and Th-232, respectively. Isotope ratio determinations were carried out using multi-collector ICP-MS. The isolation methods applied for obtaining a purified Sr, Nd and Pb fraction with quantitative target element recovery and the MC-ICP-MS measurement protocol for each element will be shortly discussed. Then, a number of archaeological applications will be presented. The Sr-87/Sr-86 ratio was used for the provenance determination of marble, for studying the authenticity of paintings and to evaluate the migration behavior of historical populations. Variations in the Nd-143/Nd-144 ratio recorded in sand and archaeological glass provide information on the raw materials used for glass manufacturing and on the provenance of the glass samples studied. The Nd-143/Nd-144 ratio delivers information that is complementary to that obtained via the Sr-87/Sr-86 ratio and thus a combination of Sr and Nd signatures allows more profound conclusions. Lead isotopic analysis was applied to an investigation of lead intoxication during the Roman Era and for the provenance determination of metallic (bronze, silver) artefacts.
(127) Radiocarbon Dating and Chemical Characterization of Rock Paintings; Ruth Ann Armitage; 1Eastern Michigan University
Rock paintings, or pictographs, are unique cultural remains that are difficult to place into archaeological contexts because they are not a part of the buried stratigraphic record of a site. Direct radiocarbon dating of the paint itself would ideally be used to determine their age. The paint is typically an inorganic pigment (iron oxides and hydroxides are common) presumably mixed with an organic binder or vehicle to make the paint flow and adhere to the rock surface. Dating rock art by conventional radiocarbon techniques would have required completely destroying the paintings; the advent of accelerator mass spectrometry (AMS) for direct measurement of 14C changed that. A plasma-chemical oxidation method was developed in the 1990s to selectively remove organic carbon from small samples of paintings, yielding CO2 for radiocarbon analysis by AMS. Some paintings contain easily recognized organic material, such as charcoal, but most do not. At EMU, we are using chromatographic and mass spectrometric methods to determine the nature of the organic material present in rock paintings, and using the plasma-chemical oxidation/AMS method to date them. Results of our work on paintings from locations around the world will be presented.
(128) A Novel Method for Calibration of Imaging Spectrographs; Jason McClure1, Ed Gooding1; 1Princeton Instruments
The accuracy of traditional spectrograph calibration software routines relies heavily on user input and familiarity with spectroscopic techniques.  A simple misunderstanding in programmatic procedures or misfit of emission lines can easily result in an inaccurate calibration.  After such calibration routines terminate, there is typically no way of determining wavelength accuracy without subsequent peak fitting of emission line spectra for comparison.  Furthermore, adjusting calibration parameters to optimize observed spectral dispersion across the focal plane of an imaging spectrograph is not a trivial task and one usually left for the user to determine. We present the results of a novel spectrograph calibration routine that utilizes non-linear optimization techniques to refine a theoretical spectrograph model.  Calculated emission line spectra are refined against observed data at the CCD detector pixel level providing a true wavelength to pixel correlation that does not involve any approximation techniques.  Moreover, this calibration routine proceeds autonomously, requiring no sophistication on the part of the end user and eliminating potential sources of user error. The accuracy of this method is discussed comparatively to more traditional calibration techniques and tested on various types of spectrographs. We discuss such methods as a standard Czerny-Turner model that is refined using observed emission line centroids and various polynomial interpolation techniques.  We observe an order of magnitude increase in wavelength accuracy over all calibration models tested. The precision and accuracy of this method are, in fact, limited only by the resolving power of the instrument. 
(129) Alignment of Raman Spectra for Calibration Maintenance; Wesley Thompson1, Brian Marquardt1; 1Applied Physics Lab - UW
Maintaining calibration in a dynamic process can prove challenging if temperature and/or pressure affect either the chemistry or the sampling optics. These challenges are applicable to process Raman systems where temperature and pressure gradients are prevalent. In dynamic process systems, analysis of Raman data from different locations comes with the question, “Are we calibrated?” In response to this common question, we have employed a chemometric technique developed for chromatographic data to remove retention time shift and align peaks to their properly calibrated locations. This same technique, when applied to spectroscopic data, assures calibration and allows comparison of data collected at different physical conditions. Additionally, maintaining/correcting instrument calibration during long term deployments is also possible by aligning each new spectrum to an “ultimate standard” Raman spectrum as a post measurement data treatment protocol. This algorithm also holds the potential for effective calibration transfer for process Raman spectroscopy. It may be possible to calibrate a single Raman instrument for a process application and use that as the “ultimate standard”.  The data from additional process instruments can then be aligned to the calibrated standard spectrum rather than the time consuming calibration of each individual instrument.  This presentation will present the alignment algorithm and initial experimental data and results.  The results will illustrate the advantages of this alignment algorithm for calibrating Raman data from both process data and data collected at deep ocean hydrothermal vents.
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 (130) Transfer of Chemometric Models Between Handheld Raman Systems: A Case Study Involving More than 2000 Fielded Systems; Robert L. Green, Jeremy Linoski, Robert Brush, Wayne Jalenak, Christopher D. Brown; 1Ahura Scientific
Analytical test laboratories are increasingly seeking out new, more efficient technologies to drive savings in time and cost.  Vibrational spectroscopy, which typically eliminates the need for sample preparation, has long been touted as one approach that can significantly enhance productivity.  The development of portable instrumentation (Raman, Near-IR, and FT-IR) designed to be operated by both technical and non-technical staff, has resulted in further efficiencies—the ability to measure at the point of receipt—thereby eliminating the need for sampling, labeling, and transporting many samples to a laboratory. While the ability to measure samples with spectroscopic technologies has been streamlined through the advent of several commercially available portable solutions, the ease with which a method can be developed and maintained across multiple systems is still an important consideration when examining the overall cost associated with an approach.  One widely publicized difficulty is the challenge typically encountered when trying to transfer multivariate chemometric methods from one instrument to another.  Though a host of calibration/model transfer techniques have been discussed in the literature, it is rare to see studies involving transfer across more than 2 or 3 instruments.  In this presentation, we demonstrate transfer of multivariate models developed on 3 ‘master’ units to more than 2000 ‘slave’ units in the field.  The results demonstrate the seamless nature with which multivariate chemometric identity methods can be transferred between instruments, and suggest the economy of scale that can be put into place when deploying methods across multiple instruments. 
(131) Process Raman:Challenges and Rewards; Brian Marquardt; 1University of Washington
This presentation will be focused on utilizing Raman spectroscopy in conjunction with chemometric analysis methods to non-invasively and continuously monitor analyte concentrations in a variety of processes. The combination of multivariate analysis methods and the high selectivity of Raman spectroscopy to “fingerprint” organic and inorganic compounds opens new doors in process analysis by introducing a fast, information rich, high-resolution monitoring technique.  Complications related to using Raman in process streams or environmental applications occur when significant spectral background interference is encountered (both fluorescence and inherent background signals).  In this presentation, examples of Raman data collected in a variety of industrial processes; including bio-fermentors, polymer production and micro-reactor monitoring will be described with emphasis on background correction and quantitation.  Each process presented will be vastly different in both the physical sampling environment and the chemical information extracted.  A description of the optical sampling approaches used to obtain reproducible Raman spectra in the presence of strong and variable backgrounds and interferents will also be discussed.  Variable background signals are significant challenges to developing multivariate calibration models and must be addressed.  Fortunately, iterative baseline correction preprocessing methods can be applied, prior to analysis, to reduce these process/environmental. Various preprocessing algorithms will be briefly described and demonstrated for the minimization of background interference before Raman calibration.

(132) Integration of a Proximity Raman Hyperspectral Imaging Chemical, Biological and Explosives (CBE) Detector on a Small Unmanned Ground Vehicle; Charles Gardner1, Patrick Treado1, Parag Batavia2, Gary Gilbert3; 1ChemImage Corporation, 2Applied Perception, Inc., 3US Army TATRC 
The feasibility of using Raman hyperspectral imaging spectroscopy for the detection and identification of chemical, biological and explosive (CBE) threat agents is well established.  Raman measurements do not require reagents or a priori knowledge of what specific threat might be present.  Therefore, Raman spectroscopy possesses many of the characteristics that make it ideal for field transportable and remote detection applications. This paper describes the construction and integration of a Raman hyperspectral imaging sensor operating in a proximity mode on a remotely-operated small unmanned ground vehicle (UGV).  The discussion includes a review of the characteristics of the small UGV platforms currently in use in military and civilian missions.  The review includes both hardware components such as the manipulator arm as well the internal communications protocol, JAUS (Joint Architecture for Unmanned Systems).  The paper also focuses on how these characteristics drove the Raman sensor hardware and software design.  In particular, the role of Raman hyperspectral imaging (Raman Chemical Imaging) in threat detection is discussed as well as its integration into a remotely-operated system. Details of sensor construction are presented and the results of bench-top testing of the Raman sensor are reported.  Test results on a wide range of threat simulants and “white powder” mixtures are included and serve as part of the sensor validation. The integration of the Raman sensor on the UGV and the results of the integration tests are covered.  Details of the UGV and Raman sensor operator control interface are presented.  Video documentation of the remote operation of the UGV and detector system will be shown and discussed. The paper also covers the lessons learned in the course of this work as well as thoughts on the next steps in the further application of Raman sensors to remote sensing through deployment on UGV systems. 
(133) Status of Small Robot-Mounted or Hand-Held, Solar-Blind, Standoff Chemical, Biological, and Explosives (CBE) Sensors; William Hug1, Ray Reid1, Rohit Bhartia2, Arthur Lane2; 1Photon Systems, Inc., 2Caltech, JPL
Photon Systems, in collaboration with JPL is developing a new technology hand-held sensor for reagentless, close-range, standoff detection and identification of trace levels CBE materials on surfaces.  This deep ultraviolet, short range, LIDAR-mode CBE sensor is the result of ongoing Army STTR and DTRA programs.  The evolving 5lb, 15W, flashlight size sensor can discriminate CBE from background materials using a combination of deep UV excited resonance Raman (RR) and laser induced native fluorescence (LINF) emissions resulting from excitation by a new technology deep UV laser.  Detection and identification is accomplished in less than 1ms so that contaminated surfaces can be rapidly mapped.  Standoff excitation of suspicious packages, vehicles, persons, and other objects that may contain hazardous materials is accomplished using wavelengths below 250nm where RR and LIAF emissions occupy distinctly different wavelength regions.  This enables simultaneous detection of RR and LIAF emissions with no interferences for either mode of emission.  The sensor employs fused RR/LIAF chemometric methods to extract the identity of targeted materials from background clutter.  Photon Systems has demonstrated detection and classification of 1ug/cm2 of explosives materials and less than 104 spores/cm2 at a distance of 5 to 10 meters in the most recent iteration of the sensor.  Lower concentrations of contamination can be detected and identified at closer standoff distances.  As a result of excitation and detection in 
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the deep UV and the use of a gated detection system, the sensor is solar blind and can operate in full daylight conditions.  
(134) Food Analysis in the Veterinary Toxicology Laboratory; Michael Filigenzi1; 1University of California at Davis
Veterinary toxicology laboratories serve a unique function in the food safety system. Such laboratories are commonly involved in the detection of toxicants in animal feed, but because of the many links between the animal food supply and the human food supply (not least, the animals themselves) and the unique expertise required of these labs, they are also involved in the detection of toxicants in the human food supply. Our laboratory, the Toxicology section of the California Animal Health and Food Safety Laboratory System, has been involved in analyzing a wide variety of human and animal foods in order to detect toxins either inadvertently or purposefully added to food.  In this talk, I will present several mass spectrometry-based methods we’ve developed in order to detect the presence of toxins in animal and human food products. These toxins include pesticides, natural toxins, and industrial products.
(135) Immunoassay and Activity Assays as Forensic Tools: Ricin Detection as an Example; David Brandon1, Xiaohua He1; 1USDA Agricultural Research Service
Ricin is a highly toxic dichain ribosome-inactivating protein from the seeds of Ricinus communis (castor) that is enriched in the extracted mash following the recovery of castor's high quality industrial lubricant.  Because this protein toxin has been used for intentional poisoning and crude preparations are easily prepared, there is a need for analytical methodology to quantify ricin in both castor extracts and food matrices. Immunoassays to detect ricin itself can detect structural features, and cell-free protein translation systems can determine its activity.  In addition, analysis of crude ricin in foods could be accomplished using a choice of markers – RCA-1, the alkaloid ricinine, castor DNA, or ricin itself.  Three assays have been used in our lab to quantify ricin and determine its activity.  We developed monoclonal antibodies to ricin, derived from mice that had been inoculated with the nontoxic, isolated A or B chain. The use of sandwich ELISA, using two antibodies, permitted assays essentially specific for either molecule or a screening assay that detects both ricin and RCA-1, found together in crude castor preparations.  Simple colorimetric assays permit detection of less than 1 µg/g ricin in ground beef. In a second approach, a pair of castor-specific primers was identified for sensitive detection of castor contamination in food samples by real-time PCR. Castor-specific DNA amplification was obtained when spiking as little as 0.0001% of castor acetone powder in ground beef samples, indicating excellent sensitivity for the assay. The assay sensitivity permitted detection of crude castor in a typical food serving far below toxic levels. A third approach applied a cell-free translation assay to the rapid detection of ricin in food samples. Ricin is a potent inhibitor of protein translation, and specificity of the assay for ricin is afforded by using ricin-blocking antibody to distinguish ricin from other toxins or nonspecific effects.  A simple dilution of liquid matrix or ground beef extract in buffer effectively eliminated nonspecific translational inhibition for the food studied. In combination, these analytical approaches permit rapid and sensitive detection of either pure or crude ricin in a variety of foods, with simple sample preparation. 
(136) Evaluation of Modern Extraction Methods for the Analysis of Analytes Related to Food Defense; Lowri de Jager1, Gracia Perfetti1, Gregory Diachenko1; 1U.S. Food and Drug Administration
In recent years, government laboratories have been developing methods for the analysis of chemicals which could be used to intentionally contaminate the food supply.  In addition to usual problems associated with detecting analytes in food matrices, there is a need to minimize exposure of the laboratory staff to harmful contaminants. The most time consuming steps in the analysis of foods is sample preparation. Over the past 15 years, several new sample preparation techniques have been introduced which allow sample clean up and enrichment in a single step.  These include solid phase microextraction (SPME), stir bar sorptive extraction (SBSE), and matrix assisted solvent extraction (MASE).  Although these techniques have showed great promise, the lack of automation has hindered widespread use.  Recently, several companies have developed autosamplers compatible with these extraction techniques.  In addition to reducing the personnel resources required, these autosamplers increase reproducibility of the extractions while minimizing analysts’ exposure to the samples. Automation of these methods greatly increases their appeal to research and regulatory scientists, especially when working with highly toxic compounds.  Because of their promise, these techniques should be evaluated to determine if they could be used in food defense methodology. Tetramethylene disulfotetramine (TETS) is a highly lethal neurotoxin that was once used throughout the world as a rodenticide.  Although banned worldwide since 1984, TETS is still produced illicitly in some rural areas of China and has been linked to deaths from accidental and deliberate poisonings in Asia.  Using TETS as a model compound, an evaluation of extraction methods was performed.  In the current work, automated techniques including headspace-SPME, direct immersion-SPME, SBSE, and MASE coupled with GC-MS detection were used for the determination of TETS in a variety of foods.  Method development and optimization were done for all of the extraction methods and the recovery and precision data associated with each extraction technique was completed and evaluated.  In all cases recovery was significantly affected by the food matrix therefore standard addition calibration methods were used.  Reproducibility of the methods, limits of detection and quantification of each method and results from the analysis of fortified food products will be presented. 
(137) Food and Beverage Authentication using Enantiomeric Analyses; Greg Hirson1, Susan Ebeler1; 1University of California, Davis
Biological processes frequently result in production of metabolites with a specific enantiomeric composition.  This information can be used by analytical chemists to distinguish chemical reactions from biological reactions. Developments in chiral capillary columns for gas chromatographic analysis have enhanced the ability to separate enantiomers from complex mixtures and as a result GC analysis of enantiomeric composition has become a valuable tool in determining whether a food or flavoring ingredient is obtained from a synthetic or a biological process. In this paper we will review some applications of enantiomeric analysis for authentication of foods and beverages including elucidation of fruit cultivars, geographic origin of fruits, and confirmation of processing and aging conditions.  In addition, some limitations in the use of enantiomer analysis will be discussed with an emphasis on emerging analytical tools.
(138) Mass Spectrometric Methods for the Identification and Characterization of Enteric Pathogens; Timothy R. Croley1, 2, Tiffany M. Mott1, 3, Robert A. Everley1,2,3, Shane A. Wyatt1,2, Denise M. Toney1; 1Virginia Division of Consolidated Lab Services, 2Virginia Commonwealth University, 3The University of Texas Medical Branch a, 4Children’s Hospital Boston
The recent outbreaks of E. coli and Salmonella have highlighted the impact of foodborne pathogens on public health.  Once exposed, the clinical manifestations of these pathogens (e.g. diarrhea, 
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abdominal cramping, fever, headache, and vomiting) are often too ambiguous for rapid diagnosis and subsequent treatment.  The accepted methods for identification (PCR, PFGE and ELISA) all have certain limitations that hinder these techniques from providing the rapid identification necessary for treatment and infection control.  Research in our laboratory has focused on mass spectrometric approaches to provide rapid identification and characterization of these pathogens. Isolates of E. coli, S. flexneri, and S. sonnei were analyzed by both MALDI-TOF and UPLC/MS to evaluate the ability of each technique to differentiate these pathogens at the species and sub-strain level.  Unique proteins from each pathogen were identified (where possible) and these potential biomarkers were challenged in a blind study to assess the ability of each mass spectrometric technique to detect, differentiate and characterize these pathogens.  The results from this work demonstrate mass spectrometry’s ability to differentiate enteric pathogens beyond the capabilities of traditional methods.  In addition, the analytical throughput of these techniques surpasses the traditional methods and provides a complementary approach for public health response. 
(139) An Introduction to the Food Emergency Response Network; Lorrie Lin1, Bryan Gamble1; 1Forensic Chemistry Center, U. S. Food and Drug Admin
On September 11, 2001 the world entered a new era.  For the United States government, this meant that components of our everyday lives that had previously been taken for granted and barely considered would now need to be reevaluated.  From the Homeland Security Presidential Directive, surveillance and monitoring systems for the food supply must be initiated that can provide early detection and protection from poisonous agents.  The Food and Drug Administration (FDA) together with other federal agencies developed the Food Emergency Response Network (FERN).  The FERN combines laboratory resources from local, state, and federal agencies to protect the nation’s food supply from chemical, biological, and radiological threats. The Forensic Chemistry Center (FCC) of the FDA has developed multiple screen methods for possible chemical contaminants in food matrices.  These methods are in use and are being evaluated for a variety of matrices by state and local laboratories that have been awarded grants and equipment by the FDA.  This is a work in continual progress with more matrices, more analytes, and more methods constantly being added to the FERN’s capabilities. An example of how the FERN was activated during the melamine pet food incident of 2007 will be briefly discussed.  
(140) Gradient Dielectrophoresis and Electrophoretic Capture; Mark Hayes1, Kangping Chen1, Sarah Staton1, Michelle Meighan1, Michael Keebaugh1, Stacy Kenyon1, Paul Jones1; 1Arizona State University
Core to all biological and environmental analysis of complex samples is separations of target chemical species away from relatively un-important ones. Separations science has harnessed a variety of intermolecular interaction and external forces to accomplish these separations. Two relatively under-studied strategies are dielectrophoretic forces and ‘balanced’ or juxtaposed forces. In this presentation a new dielectrophoretic forces-based system set on a microchip is examined along with a method to set flow and electrophoretic forces opposing one another to create a set of ‘captured’ species. Both of these new strategies both separate and concentrate target species and are programmable via adjustments in the applied electric field and can therefore be dynamically controlled. Data for the gradient dielectrophoresis will show separation of complex mixtures of bacteria by species and metabolic state, nanoparticle and microparticle separations (10 nm to 5 micron diameter styrofoam beads), and whole blood (separation of white, red and other cells). For the electrophoretic flow system, data will be shown for 200 nm particles and separations small molecule dyes.
(141) Dielectrophoresis:  A Field Gradient Method for Manipulation of Red Blood Cells; Adrienne Minerick1, Kaela Leonard1, Soumya Srivastava1; 1Mississippi State University
Creative use of electric fields for bioparticle manipulation in lab-on-a-chip, microdevice systems has opened doors to opportunities in medical diagnostics. One type of gradient electrokinetic technique, dielectrophoresis, has shown promise in the controlled manipulation, separation, and lysis of cells.  Dielectrophoresis is an electric field gradient method that exploits particle (or cell) conductivity and subsequent membrane polarization mechanism.  Recent work in our lab has demonstrated that frequency dependent dielectrophoresis is useful in the analysis of blood for rapid blood typing and hemolysis for subcellular analysis.  The blood type dependent polarizations suggest that molecular expression of ABO antigens on the membrane surface impact cell motions in the dielectrophoretic fields.  Dielectrophoretic red blood cell responses can be accomplished in both AC and DC fields and will be discussed in this talk. By merging the fields of microfluidics, electrokinetics, and biology, handheld microdevices capable of screening (and quantifying) blood cell diseases, infections, or other ailments may one day become commonplace in medicine.
(142) Dielectrophoretic Cell and Microparticle Manipulation without Electrode-Sample Contact; Rafael Davalos1, Hadi Shafiee1, John Caldwell1, Mike Sano1; 1Virginia Tech
Dielectrophoresis (DEP), the motion of a particle due to its polarization in the presence of a non-uniform electric field, can be used to differentiate between cells based upon their intrinsic electrical properties. A number of applications based upon this principle have been effectively demonstrated. Unfortunately, cellular isolation techniques employing conventional DEP generally require direct contact between electrodes and a sample fluid, which can induce fouling, bubble formation and unwanted electrochemical effects. We have developed an alternative high-throughput method to provide the spatially non-uniform electric field required for DEP in which electrodes are not in direct contact with the biological sample. In this method, an electric field is created in the sample microchannel using electrodes inserted into two other microchannels (filled with conductive solution), which are separated from the sample channel by thin insulating barriers. These insulating barriers exhibit a capacitive behavior and therefore an electric field can be produced in the main channel by applying an AC field across the barriers. The absence of contact between electrodes and the sample fluid inside the channel prevents bubble formation and avoids any contaminating effects the electrodes may have on the sample. We have designed and fabricated a microfluidic device based on this new technique and we have observed DEP responses (DEP trapping and cell chaining) in multiple cancer cells, including human leukemia, breast, and prostate cancer cells.  The major advantages of contactless dielectrophoresis are lack of extensive sample preparation (no antibody labeling, one needs only prepare a single cell preparation) and the speed of isolation (minutes from the time of sample acquisition).  Reduced joule heating, high-throughput, no direct electrode contact (resulting in less potential for contamination), and a simplified inexpensive fabrication process are the other noticeable advantages of this new technique.
(143) Dielectrophoretic Fractionation of Biomolecules in a Microfluidic Device; Alexandra Ros1; 1Arizona State University
A key problem in biological analysis remains our poor ability to handle, prepare, analyze and quantize small amounts of 
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biomolecules found in extremely low volumes and to reveal the important information hidden in the analysis of those small entities. An access to this information inherently in small biological entities, will give insight into enduring problems in molecular biology, cancer diagnostics, pathology and therapy. Hereby, small entities refer to volumes in the nano to femto liter range - ultimately reaching the volume of a single cell. Clearly, the analysis of such small entities together with the huge biological variety confronts us with the challenge of sampling, manipulation, and sensitive and quantitative analysis of the biological species of interest. Here, I describe our approach to manipulate, i.e. concentrate, fractionate and separate, biomolecules in microfluidic environment based on dielectrophoresis (DEP). The latter phenomenon refers to the translation of polarizable objects in an electric field gradient and has been observed for biological entities such as cells, viruses and even biomolecules, for example DNA and proteins. However, in the case of molecular DEP the underlying principles are not well understood and satisfying theoretical models are lacking. We have recently studied the size dependent dielectrophoretic behavior of DNA in microfluidic environments and could demonstrate that DEP can be exploited for separation of DNA in a size range from approx. 3 kbp to 164 kbp with samples of pM concentration. In our tailored microfluidic devices, these separations could be performed in only a few minutes and we have furthermore evidenced separation of different DNA topoisomers by DEP. Additionally, we were able to extract polarizability data for DNA from our separation experiments, revealing size dependent scaling laws. In the future, we address the extension of this work on DNA to other biomolecules such as proteins. We anticipate that DEP could be further developed for the concentration, fractionation or separation of proteins originating from minute samples down to the level of a single cell. 
(144) Improving Reproducibility and Performance in Microscale Electric Field Gradient Focusing; Adam Woolley1, Xuefei Sun1, Dan Li1, Paul Farnsworth1, Dennis Tolley1, Karl Warnick1, Milton Lee1; 1Brigham Young University
The use of electric field gradients in separating molecules is emerging as an effective way to both fractionate and enrich targeted species. We have been developing electric field gradient focusing (EFGF), wherein an electric field gradient is coupled with an opposing laminar flow to form bands of focused analytes, based on differences in electrophoretic mobilities. Promising results have been obtained in both capillary [1] and microchip [2] EFGF device formats, but a key challenge in EFGF has been separation reproducibility. Our efforts to address this critical issue have been directed toward minimizing non-specific surface adsorption and limiting laminar flow dispersion in the column, as well as improving ion transport through the membranes often used in EFGF devices. We have demonstrated procedures for making EFGF systems in a poly(ethylene glycol)-based material [3], which significantly reduces the non-specific adsorption of proteins. We have also formed monolithic columns in the focusing region of these devices to provide narrower peaks. Recently, we have doped 5 mM KCl into the shaped ion permeable hydrogel that enables the electric field gradient to be formed. The high mobility K and Cl ions improve transport through the membrane, increasing the quality of EFGF separations by largely eliminating concentration gradients that formed in previous formats [4]. These enhancements to EFGF devices have now enabled us to explore the use of non-linear electric field gradients in protein analysis [5]. Our design improvements make EFGF an increasingly attractive approach for concentrating and separating biomolecules. References [1] Humble, P.H; Kelly, R.T.; Woolley, A.T.; Tolley, H.D.; Lee, M.L. Anal. Chem. 76, 5641-5648 (2004).  [2] Kelly, R.T.; Li, Y.; Woolley, A.T. Anal. Chem. 78, 2565-2570 (2006). [3] Sun, X.; Farnsworth, P.B.; Woolley, A.T.; Tolley, H.D.; Warnick, K.F.; Lee, M.L. Anal. Chem. 80, 451-460 (2008).  [4] Sun, X.; Farnsworth, P.B.; Tolley, H.D.; Warnick, K.F; Woolley, A.T.; Lee, M.L. J. Chromatogr. A 1216, 159-164 (2009). [5] Sun, X.; Li, D.; Woolley, A.T.; Farnsworth, P.B.; Tolley, H.D.; Warnick, K.F.; Lee, M.L. J. Chromatogr. A submitted (2009).  
(145) Intact Protein Liquid Chromatography Mass Spectrometry Analysis of Bacteria; John H. Callahan1, Denis Andrzejewski1, Melinda McFarland1, Timothy Croley1, Rebecca Bell1, Eric Brown1, Steven Musser1; 1Ctr for Food Safety & Applied Nutrition/FDA
The identification and differentiation of bacteria is critical for food safety applications, and the approaches employed also have application to bioterrorism-related problems.  We are interested in the use of mass spectrometry a tool complementary to genomic methods.  Here we describe the use of high-pressure extraction of bacteria, intact protein chromatography on cross-linked polymeric columns to separate proteins, followed by electrospray ionization mass spectrometry.  The resultant chromatograms are deconvoluted and reconstructed to generate profiles of bacterial proteins.  Comparison of the profiles differentiates bacteria at the species level, and the profiles usually differentiate any two given strains of bacteria.  We show the results of our work for species and strain differentiation for members of the enterobacteriaciae that constitute serious problems for foodborne illness.  These approaches are also applicable to species and strains associated with terrorism threats.
(146) Identification of Fungal Isolates by MALDI-TOF MS; Justin Hettick1, Brett Green1, Vishnu Chaturvedi2, Amanda Buskirk1, James Slaven1, Michael Kashon1, Donald Beezhold1; 1NIOSH, 2NY State Department of Health
Fungal classification is largely based on subjective methodologies to identify micro- and macroscopic morphological and culture characteristics.  Our laboratory has recently developed a systematic approach to identify bacteria and fungi that utilizes matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS). This method produces reproducible mass spectral “fingerprints” that can be used to discriminate between environmental and clinically relevant fungi.  A rapid sample preparation step consists of bead beating hyphae and spores in acetonitrile/trifluoroacetic acid. The resultant fungal extracts yield fingerprint mass spectra that contain abundant mass signals over the range 0-20 kDa.  These mass spectra are then used to construct a library that is queried with a number of biostatistical tools including canonical discriminant and cluster analysis.  Error rates are determined with resubstitution and cross-validation analysis.  Previous studies have demonstrated the ability to discriminate fungal isolates at both the species and strain level with error rates as low as 0%.  These results indicate that MALDI-TOF MS data may be a useful diagnostic tool for the objective identification of fungal species of environmental and clinical importance.  Although these methods have proven effective for >90% of the fungal isolates examined, we have noted that certain  dematiaceous fungi, such as Stachybotrys chartarum and Aspergillus niger, yield fingerprint mass spectra with few peaks and low signal-to-noise that result in poor discrimination.  Recent experiments conducted in our laboratory have demonstrated that fungal melanin contained in the cell wall of these dematiaceous fungi suppresses MALDI ionization.  Future research aims to develop the MALDI-TOF MS methodology to identify invasive fungal pathogens, such as Cryptococcus neoformans, in clinical samples. 
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 (147) Enhancing the Safety of the Nation’s Food Supply by “Top-Down” Proteomic Identification of Proteins of Foodborne Pathogens Analyzed by MALDI-TOF-TOF-MS/MS; Clifton Fagerquist; 1U.S. Department of Agriculture, ARS, WRRC
Timely and accurate identification of bacterial pathogens is critical to state and federal agencies responsible for responding in the event of a public health emergency involving bacterial microorganisms, e.g. an outbreak of foodborne illness.  Mass spectrometry (MS) is increasingly being exploited for its potential to rapidly classify and identify bacterial microorganisms primarily on the basis of high copy proteins expressed by such microorganisms.  Matrix-assisted laser desorption/ionization (MALDI) is often the ionization technique of choice for rapid MS analyses.  When MALDI is combined with a time-of-flight (TOF) mass analyzer, a large number of proteins, representing a wide molecular weight range, can be detected and analyzed rapidly.  With the development of tandem TOF mass analyzers (TOF-TOF), it became feasible to fragment modest-sized intact proteins providing "top-down" sequence-specific fragment ions.  Our laboratory has developed in-house web-based software for the rapid "top-down" proteomic identification of proteins and their source microorganisms from bacterial cell lysates analyzed using MALDI-TOF-TOF-MS/MS.  In many cases, it was possible to not only definitively identify specific proteins but also identify the genus, species and strain of the microorganism.  In one case, a single amino acid substitution (DN) in the YahO protein allowed discrimination between the pathogenic E. coli O157:H7 (which is responsible for diarrhea, bloody diarrhea, hemolytic uremic syndrome or even death) and a non-pathogenic strain of E. coli (K-12).  This single substitution, which is not readily apparent in MS mode because of only a 1 Da difference in protein molecular weight, is detectable by MS/MS and "top-down" analysis.  Subsequent genetic analysis of E. coli O55:H7 (a "near neighbor" of O157:H7), which is responsible for infantile diarrhea, revealed an amino acid sequence for the YahO protein that was identical to that of E. coli O157:H7.  Further "top-down" proteomic analysis of high copy proteins of O55:H7 and O157:H7 strains may reveal protein biomarkers which can be used to discriminate between these two closely related clinically important serotypes of E. coli.
(148) Top-Down Identification of Protein Biomarkers in Bacteria with Unsequenced Genomes; Colin Wynne1, Catherine  Fenselau1, Plamen Demirev2, Nathan Edwards3; 1University of Maryland, College Park, 2Johns Hopkins Applied Physics Lab, 3Georgetown University 
MALDI mass spectrometry-based systems for rapid characterization of microorganisms in biodefense usually detect intact proteins in the 5,000-20,000 Da range.  To evaluate the reliability of species discrimination, and also for forensic applications, these biomarkers should be identified.  This study uses tandem mass analysis on an Orbitrap mass spectrometer and ProSight top-down bioinformatics software to identify biomarker proteins observed in a MALDI signature spectrum of a bacterium that has very few genomic or proteomic sequences in the publicly available databases.  To identify these biomarkers, we match measured MS/MS spectra to those predicted for homologous sequences from related species.  This approach also allows us to place the unsequenced organisms in the correct phylogenetic context.  A feasibility study was conducted successfully with members of the Bacillus cereus group.  Then we moved to our target of interest-Yersinia rohdei.  So far, 10 proteins have been identified by searches of a database of proteins from members of the Enterobacteriaceae family.

(149) Rapid Detection and Identification of Microorganisms/Toxins by High Throughput, Automated Multiplexed Assay System using Atmospheric Pressure MALDI MS/MS; Appavu Sundaram1, Berk Oktem1, Jane Razumovskaya1, Chaminda Gamage1, Robert Serino1, Vladimir Doroshenko1; 1Science and Engineering Services, Inc.
Rapid detection and identification of microbial pathogens and toxins is crucial for a timely evacuation and effective treatment of patients after a bioterrorism event. Recent advances in mass spectrometry, especially MALDI MS, and proteomics have led to capability of rapid detection and identification of pathogens in a broad range, with high specificity. Here we present atmospheric pressure (AP) MALDI MS based Wide-Spectrum Bio-ID System for detection and identification of bioagents and pathogens. Sample preparation and analysis methods have been fully integrated, automated and can be completed in less than 10 minutes with species specific identification. On-probe sample processing includes extraction of species-specific proteins followed by in-situ tryptic digestion, sample clean up and co-crystallization with MALDI matrix. Species-specific biomarker peptides were identified by AP-MALDI MS/MS measurements combined with MASCOT search against NCBInr database.  Bioagent detection was performed by analyzing AP-MALDI MS/MS data using MASCOT or spectral correlation against biomarker MS/MS signatures (MS/MS typing) with more than 95% confidence.  We have successfully tested and identified different types of bioagents with and without the presence of environmental contaminants, using the Bio-ID system. LODs of spores were found to be 510^4 cfu/sample. Viruses were identified using biomarker peptides from their coat proteins/capsids, with an LOD of 10^4 pfu/sample. LODs of various toxins including Botulinum neurotoxin A and Ricin A chain were determined to be 1pmol/sample. Sample mixture containing spores, viruses and protein toxins was analyzed resulting in the detection and identification of all the bioagents present in the sample.
(150) Applications of Mass Spectrometry in Biodefense; Plamen Demirev; 1Johns Hopkins University
An overview will be presented of mass spectrometry (MS) applications for identification and characterization of potential biothreats. Such threats include pathogenic microorganisms and biotoxins. In MS, rapid identification of biothreats is achieved by detecting the masses of unique biomarkers, correlated to each specific threat. Both electrospray ionization (ESI) and matrix-assisted laser desorption/ ionization (MALDI) MS can be used to detect peptides and proteins - the most reliable biomarkers for all classes of biothreats. MS-based proteomics, combined with bioinformatics, is particularly well suited for biodefense applications. Confident identification of biothreats can be achieved by top-down proteomics, following identification of individual protein biomarkers from their tandem mass spectra. In bottom-up proteomics, rapid digestion of intact protein biomarkers is again followed by MS/MS to provide unambiguous biothreat identification and characterization.
(151) Quantitative Analysis Based on Imaging and Counting Single Molecules; Joel Harris1; 1University of Utah
The accurate determination of small numbers of molecules is a challenging measurement problem in chemical analysis.  Quantitative analysis of small populations of molecules at surfaces is needed to understand a variety of interfacial processes including adsorption and binding, catalysis, and reactions with immobilized ligands.  While single-molecule fluorescence imaging has recently produced exciting results for observing the behavior of individual molecules, the results are not usually interpreted on a quantitative basis due to the challenge of preparing standard samples of known 
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concentration and of developing statistical criteria to determine false positive and false negative probabilities.  To address this challenge, quantitative deposition of molecules at fractional monolayer coverages onto surfaces from solution can be implemented using a substrate-withdrawal technique.  Molecules are deposited at low surface concentrations and detected by fluorescence microscopy to validate the quantitative accuracy of single-molecule counting.  Spatial criteria may be applied to the image analysis to improve confidence in molecular detection. Internal-reflection excitation allows counting of single molecules at liquid-solid interfaces and has been applied to measuring the binding of small peptides to supported lipid bilayer membranes and their kinetics. For observing ligand-binding reactions at liquid/solid interfaces, controlled concentrations of immobilized ligands can be achieved by incorporating a very small concentration of reactive silane molecules into a monolayer of diluent silane to produce reactive sites spaced by um distances.  Target haptens or antigens can be bound to these reactive sites and used to image binding and unbinding events of labeled antibodies to specific sites on the surface, producing an immunoassay performed at the single-molecule level.  Binding isotherms and equilibrium constants can be determined without standardization of the fluorescence intensity response.  Rate constants for unbinding and binding can be determined directly from histograms of on-off times in the fluorescence image.  The experiment is massively parallel where hundreds of reactive sites can undergo many reactions in a single observation.
(152) Deep Raman Spectroscopy of Biological Tissues and Pharmaceutical Products; Pavel Matousek; 1Rutherford Appleton Laboratory
The presentation will discuss the development of two emerging methods, Spatially Offset and Transmission Raman spectroscopy, for deep non-invasive probing of biological tissue and pharmaceutical formulations. The techniques have been demonstrated to be able to extend the applicable depths of Raman spectroscopy in turbid media by up to two orders of magnitude [1,2]. Several application examples will be given including the non-invasive quantification of pharmaceutical capsules and tablets, the detection of counterfeit drugs, drugs of abuse, explosives through diffusely scattering containers and progress towards the development of new in-vivo disease diagnostics tools.  References [1] P. Matousek, I. P. Clark, E. R. C. Draper, M. D. Morris, A. E. Goodship, N. Everall, M. Towrie, W. F. Finney, A. W. Parker, Appl. Spectrosc. 59 (2005) 393. [2] N.A. Macleod, P. Matousek, Appl. Spectrosc. 62 (2008) 276A. 
(153) Diffuse Reflections on Chemical Imaging; E. Neil Lewis1; 1Malvern Instruments
The maturation of chemical (spectroscopic) imaging as a valuable problem solving tool in the life sciences, pharmaceutical and polymer industries is well documented. In particular near infrared (NIR) chemical imaging has proven to be the most rugged and versatile implementation when industrial, routine or even process analytical measurements are desired.  This is due in part to the fundamental robust measurement characteristics that it inherits from conventional or single-point NIR spectroscopy.  Commercial near infrared imaging platforms are particularly flexible with respect to the range of sample sizes that can be evaluated, addressing microscopic and remote sensing (satellite) applications and are in some cases capable of generating chemical images in real time. This flexibility enables NIR chemical imaging to interrogate the characteristics of many different types of spatially and chemically complex manufactured or naturally occurring materials delivering information not readily available using more traditional analytical methods such as HPLC or ‘point average’ spectroscopic measurements. That is, information about not only what or how much of a particular component or chemical species is in a sample, but where it is, and how it is distributed. This insight into the structure/function relationship of complex materials ultimately enables an understanding of the factors that can influence, or be used to modify, the functional properties that drive the quality or performance of a finished product. For example, in pharmaceutical formulation development or manufacturing, this additional analytical information can be critical in determining the criteria that influence bioavailability or dissolution rates.  As newer, more complex drug delivery systems are constantly enter the marketplace, access to this level of information is increasingly critical. In this presentation I will reflect on a variety of developments, applications, perspectives and insights that describes not just how we measure chemical images but just as importantly why. 
(154) Cutting Edge Metal Detector; Summer N. Hanna1, Joseph Keene1, Bradley T. Jones1; 1Wake Forest University
The use of the W-coil as an electrothermal vaporization source coupled to an oxygen-acetylene flame will allow for the construction of a transportable flame atomic emission spectrometry (FAES) instrument. The device will require very small volume samples and will provide figures of merit comparable to conventional methods. Microliter sample aliquots are deposited onto a tungsten filament commonly used in a 150 watt projector bulb. The filament is dried at low current supplied by an automotive battery.  The dried sample is vaporized at a slightly higher current and the resulting aerosol is then carried through the central channel of a standard metal-cutting torch.  This guides the vapor into the heart of an oxygen-acetylene flame, where the metal atoms are excited at high temperature and emission occurs.  This atomic emission is collected using a hand-held spectrometer connected to a laptop computer.  Multiple elements are detected simultaneously at part per billion levels.  The device rivals modern instrumental methods such as FAES or inductively coupled plasma spectrometry at a fraction of the cost, size, and required training. Because of the microliter sample size used, the CEMD is also capable of analyzing small, precious samples, which continues to be a challenge for conventional methods. It is small and robust enough to transport for field applications, such as nuclear forensics.  The system is affordable enough to provide access to those incapable of acquiring more expensive commercial instrumentation.
(155) Practical and Mechanistic Investigations involving the Phytoremediation of Arsenic and Lead from Contaminated Soil; David Butcher1, Sung-Gun Park1; 1Western Carolina University
Phytoremediation involves the use of plants for the removal of toxic chemical species from the environment.  Previous studies have indicated that it may be an effective alternative to current soil cleanup methods.  The principal advantage of phytoremediation compared to conventional remediation techniques is lower cost.  Arsenic is an element that has been of considerable interest because of the wide range of toxicities of various chemical species.  Arsenic occurs in the environment in a wide variety of chemical forms, and its toxicity depends upon the chemical form of the arsenic.  Lead is also an element of concern, primarily because of its effect upon neurological function in children. Our laboratory has conducted a number of projects involving the use of phytoremediation for arsenic and lead at Barber Orchard, NC, a United States EPA Superfund site in Haywood County.  These include the use of Chinese brake ferns (Pteris vittata) and moonlight ferns (Pteris cretica cv Mayii ) for the removal of arsenic, the use of Indian mustard (Brassica juncea) with EDTA- and electrodic-enhanced 
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techniques for lead, and the investigation of the interaction between arsenic species and thiol containing compounds by electrospray ionization mass spectrometry. 
(156) A Portable Tungsten Coil Atomic Emission Spectrometer with Two Coils; Jiyan Gu1, Bradley Jones1, Clifton Calloway2; 1Dept.Chemistry,Wake Forest University, 2Dept.Chemistry Winthrop University
Tungsten coils have been employed recently in instruments that may be used for field applications.  Intense emission signals and ppb level limits of detection (LOD) have been observed for alkali metals, alkaline earth metals and some lanthanides (such as Yb and Eu).  However, for many transition elements relatively high LODs are observed due to the insufficient excitation energy provided by the coil at high temperature.  In this study, two tungsten coils are employed in an attempt to increase the emission signal and lower the LOD.  A lower coil is heated to vaporize the sample and then a second upper coil is heated at high temperature to excite the sample atoms.  The emission signal is viewed above the upper coil.  Six test elements (Co, Fe, Ag, Cu, Cr and Yb) are used to compare the performance with one and two coils.  Tungsten coil atomic emission is reported for the first time for Cu, Fe and Ag.  Addition of the second coil improved the LOD by a factor of 100 for Cu and Ag; a factor of 40 for Co; a factor of 12 for Fe; and a factor of 2 for Cr and Yb.  All six elements can be determined in one simple spectrum with the two coil system.  Cobalt, Fe, Cr and Cu were determined in a certificated polluted water reference sample to evaluate the accuracy of the system.  Recoveries were in the range of 92%-102% for all elements.
(157) A Portable Tungsten Coil Atomic Emission Spectrometer for the Determination of Trace Metals in Water and Soil Samples; Jiyan Gu1, Bradley  Jones1, George Donati1, Clifton Calloway2; 1Wake Forest University, 2Winthrop University
A portable tungsten coil atomic emission spectrometer (WCAES) is described and evaluated.  The tungsten coil (W-Coil) is extracted from a 15V, 150W commercially available slide projector bulb, and used as both the atomizer and the excitation source.  The coil is powered by a small solid-state power supply.  A hand-held CCD spectrometer is used to collect the signal.  The W-Coil can also be powered by a car battery, and the detector receives it power from a laptop computer, so the instrument is easily transportable.  Ten elements are used to evaluate the portable system.  Limits of detection for Li, Na, K, Rb, Cs, Ca, Sr, Ba, Eu and Yb are in the range from 0.5 (Na) to 9 (Cs) ìg L-1.  Nine of these elements can be simultaneously determined in two separated spectral windows, one is from 420-600nm and another one is from 755-877nm.  The precision as tested with a mg L-1 level solution is 5% relative standard deviation or better for all elements.  Two NIST standard reference materials were used to test the accuracy of the system.  A coil pretreatment heating program resulted in a resistance change for the coil and emission signal increases for K, Rb and Cs.  Finally, a simple permanent surface modifier (Iridium) is evaluated for the determination of Eu, Ca, Yb, and Sr.
(158) Double Tungsten Coil Atomic Emission Spectrometry: A Portable Method for the Determination of Refractory Elements; George Donati1, Clifton Calloway, Jr.2, Bradley Jones1; 1Wake Forest University, 2Winthrop University
A new double atomizer set up for tungsten coil atomic emission spectrometry (WCAES) is described. Two small constant current power supplies, a high resolution Czerny-Turner monochromator, and a CCD detector are used to determine refractory elements in water samples. Simple, inexpensive tungsten filaments extracted from commercially available 150 W, 15 V microscope light bulbs are used as atomizers. A 25 µL sample aliquot is placed directly onto the sample coil and a carefully controlled drying program is applied to vaporize the solvent and pyrolise the sample prior to analysis. An additional atomizer, placed above the sample coil, is employed to increase the energy available for atomization and excitation of the analytes. During the 4-s atomization step, both atomizers at high temperature provide enough energy to promote atomic emission of elements presenting relatively large energy gaps between ground and excited states. Emission signals for Ag, Cu and Sn are observed for the fist time with a WCAES system. The analytical figures of merit for Ba, Sr, Ti, and V are reported and compared with the single coil arrangement. Significant improvement of the limits of detection is observed with the method described, particularly for refractory elements: 30- and 5-fold for V and Ti, respectively. Limits of detection as low as 12.0 µg L-1 for V and 380 µg L-1 for Ti were determined. Considering the low sample volume required for this method, absolute limits of detection are in the ng and sub-ng level: 9.5 and 0.3 ng for Ti and V, respectively. Vanadium was determined in a certified reference material and the results did not significantly differ from the certified value at a 95 % confidence level. A new method to determine the gas phase temperature by atomic emission spectrometry is presented. Emission intensities for Dy at 418.7 and 421.1 nm, and Eu at 462.7 and 466.2 nm are used to calculate gas phase temperatures in both single and double coil arrangements. Temperature values calculated by the atomic emission method are compared with the traditional optical two-line method using Sn absorption lines.
(160) Determination of Some Drugs of Abuse in Biological Fluids using Microchip Electrophoresis with Fluorescence Detection; Ahmed O. Alnajjar1; 1King Faisal University
Microchip electrophoresis (ME) technique was applied as a portable screening device for the separation and determination of some drugs of abuse in biological fluids. The ME system consists of a high voltage power supply and an electrode stage which was controlled by software. Laser induced fluorescence (LIF) detector was coupled to the ME system for detection. A new fluorescence labeling reagents such as DBD-COCl was proposed for fluorescence reactions with the drugs under study. This reagent reacts with the hydroxyl group and forms a stable fluorescence adduct which can be separated and detected using ME. The proposed dye was evaluated in terms of reactivity and sensitivity when coupled to abused drugs. Experimental conditions controlling the fluorescence reactions as well as electrophoretic separation were optimized. This method is applicable to a wide variety of abused drugs including morphine, codeine, heroin, 6-AM and noromphine. The estimated detection limit is below 30 femto moles. As ME technique is more miniaturized than classical capillary electrophoresis, the newly proposed method enjoys such benefits as efficient separation, high sample frequency, reduction of reagent volumes and instrumentation portability. Moreover, the use of fluorescence detection potentially enhanced the proposed method to be more sensitive and selective. Literature: [1] Zhang, Q.-L., Xu, J.-J., Li, X.-Y., Lian, H.-Z., Chen, H.-Y, J Pharm. Biomed. Anal. 2007, 43, 237-242. [2] Garciìa-CanÞas, V., Cifuentes, A., Electrophoresis. 2008, 29, 294-309. [3] Dabek-Zlotorzynska, E., Celo, V., Yassine, M., Electrophoresis. 2008, 29, 310-323. [4] Tolba, K., Beldel, D., Electrophoresis. 2008, 28, 2934-2941. [5] Maeda, E., Kataoka, M., Hino, M., Kajimoto, K., Kaji, N., Tokeshi, M., Kido, J.-I., Baba, Y., Electrophoresis. 2007, 28, 2927-2933. [6] Ueno, H., Wang, J., Kaji, N., Tokeshi, M., Baba, Y., J Sep. Sci. 2008, 31, 898-90. [7] Schulze, P., Belder, D., Anal. Bioanal. Chem. 2009, 393, 515-525.
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 (161) Miniaturized Portable Raman System for Clinical Diagnosis of Gout; Xuanhao Sun1, Ozan Akkus1; 1Biomedical Engineering, Purdue University
Microscopic polarized imaging (PLM), which is the clinical standard of identifying pathologic crystals in synovial aspirates of patients with gouty symptoms, has limited sensitivity, and it is prone to the subjectivity of the different operators. Our lab, using research-grade Raman microscope, recently demonstrated that Raman spectroscopy can identify crystal species during gout and measure crystal concentrations. However, research-grade instruments are often expensive and complex for clinical use which makes the technique less appealing to the hospitals and pathology labs. To prove the practical and financial feasibility of applying Raman spectroscopy in a clinical setting, we assessed a commercial low-end portable Raman device (Scout II, Digilab Global, West Lafayette  IN) in a modified setting to detect the monosodium urate monohydrate (MSU) crystals of gout at clinically relevant concentrations and compared the results with a research-grade Raman system (Labram HR800, Horiba Jobin Yvon, Edison NJ). The results demonstrated that the low-end miniature Raman device could distinguish all the major peaks of MSU at the corresponding locations (with the peak of maximal intensity at 631 cm-1). The only difference between the two spectra obtained from two instruments was the peak bandwidth due to inherent spectral resolutions provided by the two instruments. This study showed that a portable low-end Raman spectroscope was sufficient to identify gouty crystals. This renders the technology more affordable and thus more applicable in the clinic. Future research will automate the portable system for high-throughput diagnosis of crystal types and concentrations.
(162) Towards Comprehensive Histopathologic Analyses in Breast Cancer with Mid-IR Spectroscopic Imaging; F. Nell Pounder1, Rohit Bhargava1; 1University of Illinois at Urbana-Champaign
Widespread screening leads to large numbers of breast biopsies, which require expensive and time-consuming pathology assessments. Current histopathologic analysis to assess the presence of tumors, composed of tissue staining and manual recognition, may not be optimal to meet the growing demand for rapid tissue evaluation. Accurate and automated techniques for breast biopsy examination could improve cancer diagnosis efficiency by reducing materials, time, and human interpretation required for preliminary histopathology analyses. Fourier transform infrared (FT-IR) molecular spectroscopy, extensively used in chemical analysis, may be applicable for breast pathology. An IR spectrum gives a quantitative measure of molecular composition, which can be numerically related to identify important types of breast tissue. Recent instrumentation advances permit the combination of FT-IR molecular spectroscopy with optical microscopy to obtain morphologic and spectroscopic information in the form of FT-IR images. This technique involves only non-perturbing light, and produces tissue image datasets without the use of molecular probes or contrast agents. Therefore, FT-IR imaging can be directly applied to fixed tissue sections prior to conventional staining procedures. In this study we employ tissue microarrays (TMAs), which offer a high-throughput approach to collect data and build a prediction algorithm from a large selection of cancer and normal tissue samples. FT-IR TMA datasets are automatically classified by supervised pattern recognition to provide false-color images comparable to stains used in conventional breast cancer diagnosis. We demonstrate that a single classified FT-IR image dataset can provide a histopathology evaluation similar to a panel of traditional immunohistochemical stains. Classification accuracy is assessed by receiver operating characteristic (ROC) analysis and validated on biopsy surgical resections. Epithelial breast tumors are then distinguished from surrounding stromal tissues in lymph node metastases. Results demonstrate high accuracy for an automated diagnostic tool and help establish FT-IR imaging as a novel technology for breast cancer diagnosis and research.
(163) Dynamics of Peptide Separation in the digitalProteome Chip®; Stephen Haralampu, Dayana Argoti, James Dasch, William Kuhlman; 1Protein Forest, Inc.
Separation of proteins or peptides based on their isoelectric points (pI) is a powerful technique for enhancing information obtained from subsequent LC-MS analysis.  Separating a complex mixture into simpler fractions allows the mass spec to delve deeper into the proteome.  Additionally, pI information begins to give a picture of possible post-translational modifications and the identification of potential biomarkers.  Since proteins are large, there is a virtual continuum of pI possibilities across the pH range.  Peptides, however, have their pIs dominated by the C- and N-termini, resulting in a less uniform pI distribution.  Consequently, peptide separation strategies differ from protein-based techniques. The digitalProteome Chip® (dPC®) technology platform offers a rapid, easy and robust technique for pI-based separations.  The dynamics of the dPC® separation and its fundamental differences from conventional electrophoretic techniques will be explained.  These differences lead to a different strategy for separating peptides prior to LC-MS. 
(164) Analysis of Algal Physiological Response to Pollutants with Synchrotron Infrared Microspectroscopy; Justin Murdock1, David Wetzel2; 1USDA-ARS, National Sedimentation Laboratory, 2Kansas State University
Synchrotron infrared microspectroscopy was used to measure the physiological change in individual algal species exposed to environmental pollutants that can both facilitate (nutrients) and inhibit (pesticides) growth. Excessive nutrient loading into streams, lakes and wetlands commonly results in the stimulation of excessive algal growth, which can degrade water quality and aquatic habitat. Pesticides, and in particular herbicides (plant killers), that enter waterways can decrease algal growth and reduce an ecosystem’s ability to cycle and retain nutrients. However, algal response to herbicides can differ among species.  Since toxicity tests are routinely performed on single algal cultures, little is known about herbicide effects on mixed-species communities, and how a combination of nutrient stimulation and herbicide inhibition impact algal communities and their role in ecosystem function. We exposed natural algal biofilms to nutrients only, herbicides only, and a mixture of nutrients and herbicides. Changes in cellular nutritional state (e.g. proteins, lipids, carbohydrates) of multiple species were monitored to assess possible whole community compositional shifts due to exposure of a pollutant mixture.
(165) Origin of Multiexponential Tryptohphan Decay in Proteins; Carol Roach1; 1University of Delaware
Tryptophan is widely used as a probe of protein structure because the spectral and temporal properties of indole fluorescence are sensitive to substituent effects, solvent and pH.  Even single-tryptophan proteins rarely exhibit mono-exponential fluorescence decays, a phenomenon that is often attributed to ground state heterogeneity and less frequently to excited state processes. Ground state heterogeneity leads to multi-exponential fluorescence decay where certain states emit at distinct rates.  In excited state decay, exchange processes with neighboring solvent molecules or amino acid residues convert the initial excited state to excited states that have distinct properties.  Derivations describing the relaxation of multicomponent tryptophan emission using these two relaxation models predict differences in the numerical structure of the emission decay that may be revealed by multivariate analysis. In 

ABSTRACTS

this contribution, matrix-formatted emission decays of several proteins are collected, partitioned and compared to predictions based on the derivations. The proteins investigated include alcohol dehydrogenase at pH 7.5, which displays biexponential fluorescence decay that is widely accepted as an example of a ground state mixture, and ribonuclease T1 at pH 8.0, a single tryptophan protein that has a multi-exponential decay at pH ³ 7.0 and a compact structure around the tryptophan that infers excited state reaction processes.
(166) What can a Dried Coffee Ring Tell Us about Biomedical Diagnostics? Microscopy and Raman Spectroscopy of Biofluid Drop Deposition; Karen Esmonde-White1, Bradford Clay2, Michael Morris3; 1Univ. of Michigan, Biomedical Engin., 2bioMerieux, 3Univ. of Michigan, Chemistry 
Drop deposition is widely used to examine fluid flow at the microliter or nanoliter scale. As an analytical chemistry tool, drop deposition can be used to prepare biofluids for microscopic or spectroscopic examination, incorporate analyte into a MALDI matrix, or to perform micro-scale crystallizations. Depending on the experiment, a uniform dot or a ring-shaped deposit is the desired result. By understanding the underlying fluid dynamics of drop deposition, experimental conditions can then be manipulated. One approach is to alter the chemistry of the substrate onto which the drop is deposited. We examined the combined effects of fluid viscosity and substrate chemistry on the resulting drop formation in two biofluids. A 2 l drop of biofluid (plasma or synovial fluid) was deposited onto a) fused silica, b) gold-coated glass, c) CaF2 and d) SpectRIM substrates and allowed to drop overnight. Lipophilicity standards were deposited onto substrates as reference fluids. Immediately after deposition, photographs were taken of the drops for static contact angle measurements. Capillary viscosity measurements provided a relative indication of intermolecular interactions. Low-magnification microscopy images and Raman spectroscopy characterized the heterogeneity of dried biofluid drops. Raman spectra were collected across a 100 m X 250 m area in the drop edge using a 20X/0.75NA S Fluor objective. Raman data were preprocessed using in-house routines that were recently optimized and variations in Raman band intensity ratios were used to assess chemical heterogeneity of the dried drop. We found biofluids are more likely to form a uniform dot rather than a ring-shaped deposition on highly hydrophobic surfaces. Thus, traditional models of drop deposition may not be applicable to biofluids because of their high protein concentrations and complex viscoelastic properties. We present our model of biofluid drop formation that incorporates the effects of intermolecular interactions and substrate surfaces.
(167) Arthroscopic Raman Spectroscopy for Identification of Damaged Cartilage; Karen Esmonde-White1, Francis Esmonde-White2, Blake Roessler3, Michael Morris2; 1Univ. of Michigan, Biomedical Engin., 2Univ. of Michigan, Chemistry, 3Univ. of Michigan Medical School
Fiber optic arthroscopy is a technique used by clinicians to visualize areas of eroded cartilage, remove loose cartilage fragments or repair ligament injury. Identification of damaged cartilage during arthroscopy is reliant upon application of visual grading scales that have limited sensitivity and specificity. However, vibrational spectroscopy studies of cartilage surfaces have shown that alterations to cartilage extracellular matrix molecules occur before damage is visually apparent. We hypothesize that Raman spectroscopy can be performed via arthroscopy and will improve identification of early cartilage damage. A commercially-available arthroscope (Stryker, San Jose CA, USA) was modified for fiber-optic Raman spectroscopy. An 830 nm laser was focused through a fiber to the end of the arthroscope. Raman signal was collected using a Kaiser Rxn-1 System (Kaiser Optical Systems, Ann Arbor MI, USA). Raman data were processed in Matlab using preprocessing routines developed in-house. Instrument response, accuracy and efficiency were tested using tissue phantoms and cadaveric specimens obtained from the University of Michigan anatomical donations program.
(168) Arsenic in Urine of a Leukemia Patient; Ela Bakowska1, R. Bradley Slease2, Michael Rieders1; 1NMS Labs, 2DCLP
Arsenic is well known as a toxin and as a poison. Chronic exposure to arsenic in drinking water is a serious public health problem in some parts of the world. For centuries, arsenic was utilized for treatment of diseases. Traditional Chinese medicine uses arsenic for malaria-associated fever. Hippocrates mentioned use of arsenic for treatment of skin ulcers. Fowler solution (containing arsenic trioxide – ATO) was used to treat multiple diseases. Arsenical pastes were used to treat breast cancer and skin cancer. Arsenous acid was used to treat hypertension, bleeding gastric ulcers, heartburn and rheumatism. An arsenic compound (Salvarsan) was used to treat syphilis. With the advances in medicine during the 20th century, arsenic was abandoned as a therapeutic drug.  The use of arsenic in treatment of some types of leukemia and other cancers is reported. Acute promyelocytic leukemia (APL) is a very rare form of leukemia. It was first recognized as a distinct disease entity in 1957. Yearly there are approximately 1,500 new cases in the USA. It used to be one of the fastest and deadliest forms of leukemia. In the early 1990s, doctors from China and France described impressive results with ATO in treatment of patients with relapsed, refractory and new cases of APL. ATO is now approved in USA, Japan and some European countries for treatment of APL. The excretion of arsenic in urine of an APL patient treated with ATO will be presented. ATO was infused two hours per day for ten weeks. The daily dose was 9.6 mg. The cumulative dose was 480 mg. The urine samples were collected during the last 5 weeks of the ATO treatment and for few months after the treatment. The measured concentrations varied from 180 mg/L to 4,480 mcg/L during the treatment. The creatinine corrected values ranged from 214 mcg/g to 7,280mcg/g during the treatment. The arsenic in urine levels were measured by ICP-MS. The hair and fingernails samples were also collected. The concentrations of arsenic in hair and nails will be presented. 
(169) Capillary Zone Electrophoresis for the Analysis of 1-hydroxynaphthalene, 2-hydroxynaphthalene, 9-hydroxyphenanthrene and their Parent Polycyclic Aromatic Hydrocarbons; Gaston Knobel1, Andres Campiglia1; 1University of Central Florida
Polycyclic aromatic hydrocarbons (PAH) comprise a class of condensed multi-ring benzenoid compounds originating from a variety of natural and anthropogenic sources. Pyrolysis of organic substances associated with coal cooking, catalytic cracking of petroleum, food cooking, cigarette smoking, fuel leakage and diesel exhaust are a few of the many processes that contribute to the PAH burden in soil, water and air. The carcinogenic risk of some PAH is well established as well as their need for metabolic activation to express carcinogenicity. Because the first step in the metabolic pathway of PAH forms hydroxyl-PAH (OH-PAH), urine analysis of OH-PAH is recognized as an accurate assessment of human exposure to PAH. Absorbed into the human body through the skin, lungs and gastrointestinal tract, ingestion of foods is considered as the principal source of human exposure to PAH. For instance, milk from lactating ruminants grazing near anthropogenic PAH sources may provide significant human exposure to PAH. Moreover, the enzymatic activity of the flora in the rumen of lactating ruminants suggests that parent PAH may be metabolized during transfer and 
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prior to excretion in milk. Surprisingly, not much is known on the transfer of soil-bound PAH into milk of exposed dairy cows. It is within this context that a single analytical method to monitoring both parents PAH and their metabolites becomes extremely relevant. The work presented here provides proof-of-concept of the ability of Capillary Zone Electrophoresis to determine 1-hydroxynaphthalene, 2-hydroxynaphthalene, 9-hydroxyphenanthrene and their parent PAH with a total analysis time of 35 minutes per sample.
(171) Analysis of Hair by Inductively Coupled Plasma-Atomic Emission Spectrometry; Bethany L. Vaughn1, William C. Wetzel1; 1Thomas More College
Quantifying trace metals in the human body is useful for determining if levels of specific nutrients are lacking, normal, or elevated. Although a variety of bodily fluids or tissues could provide information about trace metal levels, human hair is often employed because of the relative ease of sample collection and preparation. Trace element profiles of hair can also indicate if an individual has been exposed to toxic pollutants by means of either inhalation or diet. Tobacco is an agricultural product that pyrolyzes into many compounds which are subsequently inhaled, absorbed by the body, and secreted in hair as it grows.  Consequently, any trace metals ingested via tobacco smoke are recorded in the hair itself. By examining the scalp hair of smokers, non-smokers, and persons exposed to secondhand smoke, differences may be seen in the trace metal levels found. In this study, hair from individuals exposed to various levels of tobacco smoke will be tested for arsenic (As), beryllium (Be), cadmium (Cd), cobalt (Co), copper (Cu), lead (Pb), magnesium (Mg), nickel (Ni), and zinc (Zn) by Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP-AES). ICP-AES is well suited to determine the trace metal content of human scalp hair because it is capable of simultaneously detecting low (ppb) levels of most elements on the periodic table.  In this poster, various digestion methods have been evaluated for their suitability for hair analysis. Additionally, trends in the trace metal concentrations within hair samples will be correlated with various factors, including age, sex, and degree of tobacco exposure.  
(172) Raman Imaging Helping the War Fighter: Rapid Reagentless Diagnosis of Leishmania; Kathryn Kalasinsky1, John Maier2, Amy Drauch2, Shona Stewart2, Edgar Rowton3; 1Armed Forces Institute of Pathology, 2ChemImage Corporation, 3Walter Reed Army Institute of Research 
Raman imaging appears to be promising as a rapid identification technique for Leishmania.  Leishmania is a parasite that is carried by the sand fly and is a problem for the War Fighter in the desert terrains.  Leishmania can be a devastating skin disorder and can progress from a single lesion to encompassing an entire limb or facial area in a short period of time.  There are many different strains of Leishmania; some cause more serious problems than others.  The current technology for determining the severity of a Leishmaniasis diagnosis is currently using PCR which is time consuming and requires reagent kits for analysis. Raman imaging is being explored as a possible rapid reagentless technique for diagnosis of Leishmania.  Not only does Raman imaging have the ability to detect Leishmania, it has shown species differentiation in the past with bacterial organisms.  The ability to determine the species of Leishmania to diagnose the severity and treatment of the disease is being explored.  Raman spectroscopy has the desired specificity, and combining it with microscopic imaging has greatly increased the sensitivity.  Appropriate identification relies on accurate reference data sets as well as the ability to separate the organism from a vast array of clinical background material.  Reference Raman data needs to be collected to verify possible species differentiation of Leishmania. Alternate sampling techniques need to be determined for detection ability.  Some sampling techniques provide a cleaner clinical background for analysis, such as blood aspirates as opposed to blood smears.  Remote Raman detection techniques are also a possibility and can be explored for real time assistance at AFIP with cases in Iraq and other Leishmania infested areas.
(173) SERS Detection and Tracking of Nanoprobes: Enhanced Uptake and Nuclear Targeting in Single Cells; Molly K Gregas1, Jonathan P Scaffidi1, Benoit Lauly1, Tuan Vo-Dinh1; 1Duke University
We describe the development and application of a co-functionalized nanoprobe and biodelivery platform combining a nuclear targeting peptide (NTP) for improved cellular uptake and intracellular targeting with p-mercaptobenzoic acid (pMBA) as a surface-enhanced Raman scattering (SERS) reporter for tracking and imaging. The nuclear targeting peptide, an HIV-1 protein-derived TAT sequence, has been previously shown to aid entry of cargo through the cell membrane via normal cellular processes, and furthermore, to localize small cargo to the nucleus of the cell. Previous work in our lab has verified cell uptake and distribution of the nanoprobes in clinically relevant mouse and human cell lines.  In this work, two-dimensional SERS mapping was used to track the spatial and temporal progress of uptake in PC-3 human prostate cells and to characterize localization at various time points, demonstrating the potential for an intracellularly-targeted multiplexed nanobiosensing system with excellent sensitivity and specificity. Silver nanoparticles cofunctionalized with the TAT peptide showed greatly enhanced cellular uptake over the control nanoparticles lacking the targeting moiety. The ability to detect and monitor nanoprobe trafficking using SERS spectroscopy offers an improved alternative over previous tracking and detection methods such as light microscopy and fluorescence methods.  The development of multifunctional nanoconstructs for intracellular delivery has potential clinical applications in early detection and selective treatment of disease in affected cells. Other applications include use in basic research aimed at understanding the inner workings of living cells and how they respond to chemical and biological stimuli.
(174) Activity of Psoralen-Functionalized Nanoscintillators on Cancer Cells using X-ray Excitation; Jonathan Scaffidi1,2, Molly Gregas1,2, Benoit Lauly1,2, Tuan Vo-Dinh1,2,3; 1Duke University, Dept of Biomedical Engineering, 2Duke University, Fitzpatrick Instititute, 3Duke University, Dept of Chemistry 
We present initial results demonstrating in vitro cellular activity of a drug system based on psoralen-linked nanoparticles, which are designed to operate through X-ray activation.  Psoralen is a therapeutic agent known to intercalate DNA by a non-reactive oxygen species (ROS)-dependent mechanism.  In this formulation, X-ray radiation is absorbed by scintillating nanoparticles which then emit Ultraviolet A (UVA) light.  Absorption of the emitted UVA photons by nanoparticle-tethered psoralen has the potential to cause DNA intercalation, which has previously been shown to result in apoptosis in vitro and an immunogenic response in vivo.  Significant reductions in cell density are observed for human cancer cells treated with psoralen tethered to scintillating nanoparticles and exposed to X-ray radiation.  These results illustrate the potential of this therapeutic system and argue in favor of further investigation of this and similar X-ray activated, non-ROS-dependent treatment modalities.
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 (175) Fiber Optic SERS-Based Intracellular pH Determination in Single Living Cells; Jonathan Scaffidi1,2, Molly Gregas1,2, Victoria Seewaldt2,3, Tuan Vo-Dinh1,2,3; 1Duke University, Dept of Biomedical Engineering, 2Duke University, Fitzpatrick Institute, 3Duke University, Duke School of Medicine, 4Duke University, Dept of Chemistry
We have developed pH-sensitive plasmonics-active fiber-optic nanoprobes suitable for intracellular bioanalysis in single living human cells using surface-enhanced Raman scattering (SERS) detection.  The practical utility of these particular fiber-optic nanoprobes has been demonstrated by measurement of intracellular pH in HMEC-15/hTERT immortalized “normal” human mammary epithelial cells, MCF-7 human breast cancer cells, and PC-3 human prostate cancer cells. In addition to allowing determination of intracellular pH, these results indicate that any aggressive cellular response to nanoprobe insertion is slow enough to allow interrogation of the nanoprobe.  This finding suggests that use of SERS-based nanoprobes using delicate sensing chemistries may allow single-cell measurement of other biologically relevant species such as RNA, proteins, etc.
(176) Spectrophotometric Determination of Ascorbic Acid in Pharmaceutical Formulations using Fe-galloyl Complex; Anselm Omoike1, Saed Issac1; 1The University of Michigan-Flint
A new simple and sensitive spectrophotometric method was developed to determine ascorbic acid (vitamin C) in pharmaceutical formulations.  The method is based on oxidation of ascorbic acid to dehydroascorbic acid using Fe-galloyl complex in phosphate-acetate medium.  Absorbance of the Fe-galloyl complex was measured at 560 nm.  The experimental conditions were optimized and Beer’s law was obeyed over the concentration range of 2.5-20 mg/L.  Precision and the effects of reagent’s concentration, buffer composition, time, and metal ions are presented along with the application of the method in the determination of vitamin C in multivitamin preparations.
(177) Investigation of Noncovalent Dye-Protein Interactions and Their use for Microbe Determination by CE-LIF; Tara Massie1, Xiuli Lin1, Christa L. Colyer1, Qian Wang2, Hiroyuki Nakazumi3; 1Wake Forest University, 2University of South Carolina, 3Osaka Prefecture University 
The implication of proteins in various biological functions and as markers of various states of disease justifies the need for improved protein assays, and capillary electrophoresis (CE) qualifies as a technique worthy of this task.  Typically, CE analysis of proteins is carried out with absorbance detection.  However, laser-induced fluorescence (LIF) detection is an attractive alternative, with its advantages of lower background, increased sensitivity, and compatibility with integrated, microchip CE substrates.  In most cases, LIF requires the analyte to be rendered fluorescent by way of some labeling procedure.  This work focuses on the utility of squarylim dyes as protein labels for CE-based assays.  The careful selection of dye molecules and solution conditions (such as ionic strength, pH, etc.) can be exploited not only to permit the efficient separation of noncovalently labeled analytes by CE but also to tailor the interactions of probes with specific analytes of interest, even beyond the realm of free solution proteins to surface-bound proteins integral to intact microbes. Successful noncovalent labeling is predicated on the establishment of interactions between dye and analyte, which can occur by way of a variety of physical mechanisms, including hydrophobic and electrostatic interactions.  These interactions can occur by way of pre-column or on-column labeling protocols. One novel squarylium dye, “SD2,” as been shown to effectively label BSA under acidic solution conditions. CE-LIF peak heights resulting from on-column labeling experiments with this dye are almost 15-times greater than those resulting from pre-column labeling. An exploration of interactions between SD2 (and related squarylium dyes) with other proteins and with intact microbes, such as the turnip yellow mosaic virus (TYMV) or Bacillus globigii (Bg) spores, will demonstrate the utility of noncovalent labeling and analysis by CE-LIF with potential applications in the areas of clinical chemistry, environmental analysis, homeland security, and forensics.
(178) Defusing the Enemy – Standoff Hyperspectral Imaging of Threats; Matthew P. Nelson1, Paul A. Mangold1, Patrick J. Treado1; 1ChemImage Corporation
Proliferation of chemical, biological and explosive (CBE) threats is an escalating threat to civilian and military personnel.  Sensor systems that can rapidly detect at standoff distances, the presence of toxic CB threats, as well as explosives, are in development.  Current technologies being investigated for standoff detection include short-wave infrared (SWIR) hyperspectral imaging, Raman spectroscopy and Laser Induced Breakdown Spectroscopy (LIBS).  Each of these techniques, operating alone, has demonstrated potential for standoff detection of CBE agents, but with limitations for routine use.  When the data from all of these sensor technologies is combined using proven, sensor fusion strategies, the overall system performance is greatly improved and has the potential to save the lives of soldiers and civilians. ChemImage standoff hyperspectral sensors have demonstrated their potential for the detection of explosives in field tests.  ChemImage’s CONDOR-ST is a SWIR hyperspectral sensor that operates in a passive mode employing ambient daylight as the broadband reflectance light source.  ChemImage’s RAMAN-ST sensor is based on fiber array spectral translator (FAST) hyperspectral imaging technology in which Raman scattered photons collected from a scene through a telescope are projected onto the two dimensional end of a FAST bundle that is drawn into a one dimensional, distal array coupled to an imaging spectrograph.  Software then extracts the full-spectral / spatial information, which is embedded in a single CCD image frame.  The acquired spatial-specific Raman information allows threat materials to be computationally differentiated within a complex mixture of background materials.  Explosives detection has been demonstrated with ChemImage’s standoff sensors at trace surface concentration levels.  In this paper, results obtained from ChemImage standoff hyperspectral sensors relevant to CBE detection will be discussed as well as ongoing development of an integrated, compact, eye-safe, standoff hyperspectral sensor for the purpose of on-the-move (OTM) detection of hazards. 
(180) Dynamic Laser Patterning for Biomolecular Imaging MALDI – Mass Spectrometry; Michal Kliman1, Jeffrey Enders1, Cody Goodwin1, John McLean1; 1Vanderbilt University
Imaging mass spectrometry utilizing MALDI-MS has demonstrated great potential for spatial profiling and imaging of biomolecules (e.g. proteins and lipids) in histologically relevant tissue samples. For example, this methodology allows the mapping of pharmaceuticals, or the spatial determination of the expression profiles of specific biomolecules in healthy vs. diseased tissue states. Using conventional MALDI techniques, the spatial resolution (ca. 10-25 ìm) and sample selectivity (shape of the laser irradiated area at the target) is limited. The optical arrangement described here significantly improves both spatial resolution and spatial selectivity for imaging MS.  The principal component of the new optical arrangement is a digital micro-mirror array (DMA). The 1x1.5 cm mirror array of this device consists of ca. one million individually addressable 13x13 ìm size mirrors that can be tilted to either reflect or deflect parts of the incident laser beam. Using this device the MALDI laser can be patterned at the target into regular or complex shapes of variable dimensions and even non-congruent spatial regions can be irradiated simultaneously. Prior to reflection 
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from the DMA a laser homogenizer can be used to produce a laser beam with highly uniform photon density to ensure a uniform energy profile across the selected laser pattern at the target. Initial experiments suggest that significant signal can be expected from patterns with submicrometer resolution at the target (ca. 0.9 x 0.9 µm per mirror at target). From 0.1 pmol of peptide RPPGFSPFR, patterns of 5 x 5 mirrors (target size 4 x 4 µm) yield 1 x 105 integrated signal counts and patterns of 4 x 4 mirrors (target size 3.3 x 3.3 µm) yield 1 x 103 counts of integrated signal. Therefore, we are now able to generate up to 40,000 counts per mirror from 5 x 5 mirror patterns and 6,000 counts per mirror from 4 x 4 mirror patterns. Interestingly, the experiments seem to indicate that the difference in counts per mirror as the image decreases in size could be overcome by utilizing higher fluence. Applications of this new arrangement are illustrated in imaging MS of tissues and cells. 
(181) Early Detection of Damage in Mushroom (Agaricus Bisporus) by VIS-Chemical Imaging: Comparison of Linear and Non-Linear Classification Methods; Lidia Esteve Agelet1, Aoife Gowen2, Colm O’Donell2, Charles R. Hurburgh1; 1Iowa State University, 2University College Dublin
Mushroom, particularly the variety Agaricus Bisporus, is one of the most important crops in Irish agriculture, with an export value of over 100 million dollars per year (FAO Statistics Division, FAOSTAT, 2008). As highly perishable crop, mushrooms may get bruised or develop surface browning during growing and handling, resulting in both poor visual appearance and shorter shelf life. Although highly important, current quality controls are both subjective and time consuming as they involve visual human inspection. VIS-Chemical Imaging has been recently proposed as a solution to develop an automatic method for mushroom quality control (Gowen et al., 2008). Although linear classification methods such as Principal Component Analysis (PCA) and Partial Least Squares Discriminant Analysis (PLS-DA) have shown promise in detection of surface damage on mushrooms, these models were less effective in early detection of damage after short-time vibration (60s). In this study we applied non-linear classification methods to discriminate mushrooms subjected to 60s vibration from intact mushrooms, comparing their performance with the previously applied linear methods. The hyperspectral imaging system (Spectral Scanner, DV Optics, Padua, Italy) used in this research consisted of a high performance CCD camera (580 × 580 pixels), a spectrograph (Specim V10E) attached to the camera covering the spectral range between 400 and 1000 nm (5 nm spectral resolution). A total of ninety-six mushrooms were imaged (48 damaged and 48 non-damaged mushrooms); pixel spectra were randomly selected to represent the two classes. Reflectance spectra were tested without pretreatment, with Standard Normal Variate (SNV) and with multiplicative scatter correction (MSC) smoothing. PCA was applied to the selected pixels and, after selecting the optimum number of principal components, non-linear classification models using Support Vector Machines and Artificial Neural Networks with parameter optimization were applied. Locally weighted regression was also tested. The new classification results and optimum model characteristics were compared and evaluated.
(182) The Effect of Freeze-Thaw Cycling on Raman Spectra of Murine Skeletal Tissue; Matthew Kole1, John-David McElderry1, Michael Morris1; 1University of Michigan
Repeated freeze-thaw cycles degrade tissue specimens, resulting in information loss. Yet, such cycles are common if the same tissue specimen is used for different experiments. While the danger of tissue degradation is well-known, different experimental methods can tolerate differing amounts of changes in tissue structure before they are affected.  There is little information on how many freeze-thaw cycles can be used before degraded Raman spectra are obtained from fresh (i.e. harvested, but not fixed and embedded) tissue. Here we examine the changes in murine bone tissue Raman spectra as a function of number of freeze-thaw cycles. Visible changes in the spectra are found after two or three cycles. The most prominent changes occur in the matrix spectra, as expected. The spectra continue to evolve with further cycling.  In this study we use standard Raman microscopy protocols (785 nm excitation, 3-4 wavenumber resolution) and present data for both point spectra and Raman maps. At this deep red excitation wavelength little or no laser-induced thermal degradation is expected at the low power densities employed.
(183) Conformational Stability from Variable Temperature Infrared Spectra of Xenon Solutions, r0 Structural Parameters, Theoretical Calculations, and Vibrational Assignment for Pyrrolidine; Arindam Ganguly1, James R Durig1; 1University of Missouri-Kansas City
The infrared spectra (3500 to 50 cm-1) of the gaseous and solid pyrrolidine, c-C4H7NH, have been recorded. Additionally the infrared spectra (3500 to 400 cm-1) of liquid xenon solutions have been recorded at variable temperatures (-55oC to -100oC) from which the enthalpy difference between the two conformers of the pyrrolidine has been determined to be 81 + 23 cm-1 (0.23 + 0.06 kcal/mol) with the envelope-equatorial the more stable conformer. Ab initio calculations utilizing various basis sets up to 6-311G(2d,2p) with and without diffuse functions have been used to predict the conformational stabilities, and either the equatorial or the axial form are predicted to be the stable conformer when the diffused functions are used whereas without the diffused functions the axial form is predicted to be more stable. The barrier to planarity was found to be 2068 cm-1 (kJ/mol) and 2032 cm-1 (kJ/mol) from the MP2 calculation and a significantly lower values 1525 cm-1 ( kJ/mol) and 1503 cm-1 (kJ/mol) from the DFT calculations for both the equatorial and the axial conformer respectively. These high barriers to planarity indicate that the path from one to the other is through a series of twist forms (pseudorotation) and not through the planar form. A complete vibrational assignment is proposed for both conformers based on the infrared band contours, infrared band intensities, and Raman activities, which was supported by normal coordinate calculations with scaled force constants from MP2(full)/6-31G(d) calculations. Utilizing previously reported microwave rotational constants for two isotopomers for both the equatorial and the axial conformers along with the ab initio predicted structural parameters from the MP2(full)/6-311+G(d,p) calculation, the r0 parameters have been obtained for both conformers. These experimental and theoretical results are compared to the corresponding quantities of some similar molecules whenever possible.
(184) Using Quantitative Vapor-Phase Infrared Spectra for Detection of Gaseous Emissions from Biomass Burning; Luisa T.M. Profeta1, Robert L. Sams2, Timothy J. Johnson1; 1Pacific Northwest National Laboratory
Pacific Northwest National Laboratory (PNNL) continues to increase the number of quantitative vapor-phase infrared spectra in its database by incorporating chemical species associated with prescribed fire emissions. While the database presently includes hundreds of molecules commonly emitted during biomass burning, such as CO, CO2 and NH3, there are some species which the database lacks and are either known or suspected to also be emitted from biomass burning. Various terpenes, hemi-terpenes, alcohols, aldehydes, ketones and carboxylic acids are all species whose vapor-phase spectra would be of great use for characterizing the composition of smoke plumes - both in the flaming and smoldering phases. The high resolution (0.1 cm-1) quantitative spectra are derived from 12+ individual burden measurements, with each 
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measurement pressure-broadened to 760 Torr with N2 ballast gas. The high resolution brings out all IR spectral features expected under ambient conditions. The data is quantitative (with the concentration coordinate corresponding to an optical depth of 1 ppm-meter) and is optimized for tropospheric detection scenarios such as prescribed burns.
(185) Rapid Identification of Apoptotic T-Cells using Infrared Microscopy; Gary Hastings1, Ruili Wang1, Pinhas Fuchs1, Yu-sheng Hsu1, Julia Hilliard1; 1Georgia State University
Many anti-leukemic therapies are aimed at inducing or restoring apoptosis in malignant B or T cells. With knowledge of apoptosis induced spectral biomarkers we will be able to use spectroscopic techniques to assess how malignant cells respond (via apoptosis) to some of these new therapies.  With that goal in mind we have used FTIR transflection microscopy to study apoptosis induction in acute lymphoblastic leukemia T-cells (T-ALL cells). Apoptosis was induced in T-ALL cells in three ways: 1) Apoptosis was induced biochemically by incubating cells in the presence of the anti-Fas antibody. Fas is a member of the TNF receptor super-family, and its activation results in the activation of caspase-8, which results in a caspase cascade that leads to apoptosis. 2) Apoptosis was induced physically by irradiation of the cells with UVC light. 3) Apoptosis was induced by hyper-osmotic shock by incubating cells in 1 M sorbitol. Following apoptosis induction cells were incubated for an additional 3 hours at 37oC.  Induction of apoptosis in cells gave rise to significant IR spectral changes. In addition, the spectral changes observed for anti-FAs and sorbitol induced apoptosis were different from that induced by UVC irradiation. In particular, significant differences were found between spectra of normal and apoptotic cells in the 1100-1000 cm-1 spectral region, with a band at 1086 cm-1 being significantly decreased for cells where apoptosis was induced using anti-Fas and sorbitol.  We also used partial least squares multivariate regression methods and ROC curve analysis to establish with what specificity and sensitivity we could spectrally discriminate between apoptotic and non-apoptotic T-ALL cells.
(186) Synchronization for the Rapid-Scan Time-Resolved FTIR Spectroscopy; Sergey Shilov1; 1Bruker Optics
Modern FTIR spectrometers are capable to collect up to 100 spectra per second in a continuous scan mode. This allows to monitor the spectral changes during non-reversible chemical reaction with 10 ms time-resolution.  Trigger signals from the FTIR or from the external set up are used to synchronize the start of spectra acquisition and the start of chemical reaction.  Since the scanning mirror of interferometer moves fast even before the trigger, the uncertainty in synchronization is a full interferometer cycle i.e. 10 – 20 ms. New methods are proposed to improve synchronization:  1) In the case if instrument is a master, a few scans must be collected before the start of the external set up. A trigger to an external set up will be sent when instrument starts to acquire the first scan. Scan start time and end time are stored with each individual interferogram. 2) In the case when instrument is a slave, a trigger signal from an external set up is recorded simultaneously with the interferogram using the second channel of AD converter.  Information about triggering event can be obtained by analysis of time-resolved interferograms and time-resolved trigger data. Several applications examples will be demonstrated. 
(187) Rigorous Optical Theory to Understand Artifacts in Mid-Infrared Absorption Microspectroscopy of Biological Tissues; Brynmor J. Davis1, Rohit Bhargava1, P. Scott Carney1; 1University of Illinois at Urbana-Champaign
Mid-infrared (IR) absorption microspectroscopy is an emerging tool for label-free and chemically-specific imaging of biological tissues. Mid-IR focal plane arrays and Fourier transform (FT) spectroscopy enable this technology by making practical the simultaneous acquisition of absorption spectra over a diversity of spatial positions. The subsequent application of pattern recognition algorithms to the collected spectra allows automated tissue classification. The high throughput, stain free and automated nature of FT-IR tissue microspectroscopy make it a promising technique for applications in histopathology. While data collection in imaging infrared microspectroscopy is conceptually straightforward (sample absorption is measured as a function of wavelength and position) significant complications can arise in the measurement process. Absorption features in the sample are necessarily accompanied by dispersion, while sample thicknesses are typically on the order of the infrared wavelength, leading to interfacial interference effects. Both of these phenomena can appreciably influence measured spectra. In contrast to bulk-sample measurements, data from imaging systems are also influenced by diffraction and scattering from structure within the sample. Taken in unison, these effects can produce significant artifacts in measured spectra. As microspectroscopy matures as a tool for biomedical research and large-scale pathology, it becomes necessary to fully understand and correct these artifacts. The optical phenomena of absorption, interference, dispersion, scattering and diffraction are all well understood and are quantified in fundamental electromagnetic theory. Existing physically rigorous models (e.g., those developed for thin films and diffraction gratings) can be adapted to model infrared microspectroscopy. This provides a means to predict optical artifacts and quantify their expected effects on measured spectral metrics and hence on tissue classification accuracy. Such studies provide a quantitative understanding of error sources in the microspectroscopic imaging of tissues, while also providing guidance for instrument design, sample preparation and data processing. 
(188) Transport of the Hydroxide Ion in Liquid Water Viewed Through Ultrafast Nonlinear Infrared Spectroscopy; Sean T. Roberts1, Krupa Ramasesha1, Poul B. Petersen1, Andrei Tokmakoff1; 1Massachusetts Institute of Technology
Proton transfer in aqueous solutions is one of the most fundamental acid-base chemical reactions, playing crucial roles in complex biological processes such as photosynthesis and cellular respiration. Despite the importance of these reactions, a fundamental understanding of how the water structure must change in order to promote proton exchange is lacking. We present the results of pump-probe, echo peakshift, and two-dimensional infrared spectroscopy (2D IR) measurements of the O-H stretch of a dilute solution of HOD in NaOD:D2O. The O-H stretching frequency is a highly sensitive reporter of the local hydrogen bonding environment. Upon the addition of NaOD to a solution of HOD:D2O, a broad absorption continuum appears on the low frequency side of the O-H stretching transition due to the formation of strong hydrogen bonds between HOD molecules and OD- ions. Magic Angle pump-probe measurements show the existence of a fast decay component of 110 fs that grows in linearly with NaOD concentration. 2D IR measurements show a large offdiagonal intensity that relaxes on a timescale similar to the fast decay of the pump probe. Spectral calculations based on an empirical valence bond model of NaOH in H2O suggest that as the proton potential symmetrizes during proton transfer events, vibrational transitions that normally lie outside of the bandwidth of the excitation pulses move into the experimentally probed frequency range. As transferring protons go on to form new covalent bonds, these transitions shift outside of the bandwidth of excitation pulses, giving rise to the fast relaxation seen in the pump-probe and 2D IR measurements. At longer waiting times, 2D IR spectra show the appearance of a new peak that grows in with a time constant of ~2 
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ps.  This new peak may be a signature of chemical exchange between HOD molecules and OH- ions, and suggests that the evolution of the solvent over a picosecond time scale acts to lower the barrier for the proton exchange.  Calculations based on the simulation model suggest that electric field fluctuations contribute to this solvent coordinate.
(189) A Planar Array IR (PA-IR) Spectrograph for in vivo, Real Time Analysis of Tears and Saliva; Roberta Colombo1, Bruce Chase1, John Rabolt1; 1University of Delaware, Newark, DE
Tears and saliva are very low concentration aqueous solutions of proteins, lipids and electrolytes. These components may also be useful as a noninvasive sampling measure for the pre-diagnosis of disease. Assuming that the biomedical and physiological characteristics of tears and saliva may be affected by other organs, it appears that these fluids could provide valuable insight into an individual’s health condition.  Infrared spectroscopy, coupled with an Attenuated Total Reflection (ATR) attachment, is a valuable technique for investigating these protein solutions. The purpose of this work is to provide a portable IR spectrograph that could be used for an epidemiological prospective screening study that aims at disease prevention and/or diagnosis. Moreover other chemicals such as cannabinoids, opiates, alcohol and medications are identifiable and measurable, making this technique potentially useful in the fields of safety and medication control. PA-IR analysis has been performed on samples obtained from healthy people and those with dry-eye syndrome. Saliva/tears from each individual have their own spectrum. Differences in the relative intensity of amide I and amide II  bands are observed from person to person but not in the saliva and tears from the same individual.  These results are repeatable over months. Since the tear volume is very low, we have collected tear samples directly from the conjunctival sac of eyes in two ways: i) using a sterile plastic capillary; and ii) through the use of a Standard Schirmer Test Strip. The eye, stimulated by a foreign body (the strip), produces a protective lacrimal film that is progressively absorbed by the strip thru capillary action. Sampling by the two different methods doesn’t affect the resulting spectra. In addition, the Schirmer Test Strip sampling is easier to use, making this sampling approach reproducible. Spectra from different spots on a paper strip show a natural chromatographic process is occurring.  These results suggest that using a PA-IR spectrograph with a fiber optic probe containing an ATR head (ATR-PA-IR), it should be possible to construct a portable instrument and probe that is fast and provides real-time in-vivo analysis of tears and saliva. 
(190) Picosecond Time-Resolved Surface-Enhanced Infrared Spectroscopy at the Electrochemical Interface; Masatoshi Osawa1, Akira Yamakata1; 1Catalysis Research Center, Hokkaido University
Surface-enhanced infrared absorption spectroscopy (SEIRAS) enables ps time-resolved study of dynamics at the electrochemical interface. The interface is irradiated with visible ps pulses and spectral changes of CO adsorbed on the electrode is monitored with ps IR pulses in a pump-probe manner. The shift of the C-O stretching vibrational frequency observed after the visible pulse irradiation is correlated with the change in electrode potential that is caused by the increase in the temperature at the interface.
(191) The Analysis of Laboratory and Consumer Water Sources for the Presence of BPA and Phthalates; Patricia Atkins1, Thomas Mancuso1, Vanaja Sivakumar1; 1SPEX Certiprep
The goal of the study was to examine the phthalate and bisphenol A (BPA) levels of several popular commercial bottled waters in comparison with municipal tap water and various samples of laboratory water from commercial sources and from de-ionized filtration systems.  In addition, the study attempted to discover whether the phthalate and BPA levels increased after being heated one week at temperatures equivalent to those reached inside an automobile during the summer (60° C).  Samples were extracted and tested for phthalate and BPA levels by GC-MS.  The concentration of phthalates and BPA found in all the commercially bottled water samples and the municipal water sources were either non-existent or well below EPA RfD (oral reference dosage) guidelines.  The EPA, defines the RfD as:  ‘…an estimate (with uncertainty spanning perhaps an order of magnitude) of a daily exposure to the human population (including sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during a lifetime. The RfD is generally expressed in units of milligrams per kilogram of bodyweight per day (mg/kg/day).’  In addition, the exposure of bottled water to heat did not significantly increase the concentration of phthalates.  BPA was not detected in any of the bottled water or municipal water sources.  The water samples taken from consumer Point-of-Use (POU) systems varied greatly in the level of phthalates and BPA depending on the type of system and the amount of water flushed from the system prior to the sample being taken.  Samples taken from a stationary POU system had increased levels of phthalates compared to samples taken after the stationary water was flushed from the system.  Samples taken from one of the POU systems were found to contain small amounts of BPA, well under the guidelines of the EPA’s RfD.
(193) Structural Characterization of Cyclic Peptide Natural Products using Ion Mobility-Mass Spectrometry; Cody Goodwin1,2, Larissa Fenn1,2, Brian Bachmann1,2, John McLean1,2; 1Vanderbilt University Department of Chemistry, 2Vanderbilt Institute of Chemical Biology
The complexity associated with natural products poses a challenge for structural determination, but carries promise for potential therapeutic applications.  Natural products often contain non-standard amino acids, cyclic ring structures, amino acid isomers, and other unique functional groups.  The organisms from which these compounds are derived have evolved in environments where it is necessary to be both frugal with resources available in addition to evolving intelligent defense systems necessary for the proliferation of the species, which lends to the uncommon nature of the extracted compounds.  The biomolecules in this study are naturally occurring cyclic peptides obtained from hypogean (cave) microorganisms, which survive in a unique environment that has remarkably constant temperature and humidity.  It is of interest to investigate the peptide natural products of these organisms, which have evolved under naturally controlled settings, since it has been argued that the unique structure of these biomolecules is what produces the high degree of bioactivity.  A better understanding of the structural subtleties that exist on a molecular scale with these biomolecules will accelerate their discovery and may be predictive of their potential in medicinal applications.  Though neither ion mobility nor molecular modeling alone can reasonably provide a confident structural determination of the natural products of interest, specifically cyclic peptides, together the methods are capable of confidently assigning structural conformations.  In this study, collisional cross-sections for various cyclic peptide natural products, purified from organisms inhabiting hypogeal environments, have been obtained using ion mobility-time of flight mass spectrometry.  The results obtained deviate from the correlation of collision cross section versus mass-to-charge associated with linear peptides.  The collision cross-section data was then correlated for specific cyclic peptides with conformations generated from sampling enhanced molecular dynamic simulations.  Low energy conformers that corresponded to collision cross-sections obtained were then investigated for structural similarities that could explain gas-phase behavior that is causal of the unique 
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drift-times that fall below the common peptide correlation.  The resulting data is potentially beneficial to understanding the bioactivity of these natural products, or for identifying cyclic peptides from preparations from different organisms. 
(194) Real Time Analysis of Cell Signaling and Response using Microfluidic Cell Trapping-Ion Mobility-Mass Spectrometry; Jeffrey R. Enders1, Sevugarajan Sundarapandian1, Kevin Seale1, John P. Wikswo1, John A. McLean1; 1Vanderbilt University
A critical endeavor in systems biology research is the development of rapid measurement strategies for monitoring comprehensive biomolecular response to changes in chemical environment. To address this challenge, this project utilizes the advantage of combining microfluidic cell trapping with high-throughput real-time biomolecular characterization by nanoelectrospray ionization-ion mobility-mass spectrometry (nESI-IM-MS). In this work, individual cell types are trapped in a microfluidic device and exposed to some form of stimulus (e.g. therapeutic or toxin). Our home built nESI-IM-MS is subsequently used to monitor the dynamics of biomolecular response. Importantly, the use of IM-MS simplifies potentially complicated biomolecular output by performing 2D separations on the basis of both structure and m/z. IM-MS is uniquely suited for accurately and expediently delineating contributions from individual biomolecular classes (i.e., carbohydrates, nucleotides, proteins, and lipids) which may be present in this exudate regardless of any isobaric interference. This technique is directly applicable to personalized medicine: a patient’s cells could be loaded into a microfluidic cell trap, exposed to a potential therapeutic, and evaluated according to their specific reaction to a particular drug. This initial screening could potentially spare the patient any negative side effects a non-functioning therapeutic may have. A pertinent application of this research would be the prescription of chemotherapeutics for breast cancer. In current practice, a patient is typically given a cocktail of various compounds with the hope that at least one will have a positive effect that outweighs the potential negative effects of all the others.  Currently the experimental design for our efforts to expand metabolic signatures utilizes a multi-trap nanophysiometer at the front end which feeds online into a nano-electrospray source.  The nano-electrospray ionizes the exudate from the nanophysiometer and injects analyte ions into our home-built ion mobility-mass spectrometer where they are analyzed according to mobility (size) and then mass to charge ratio. Keeping the system online allows for the temporal resolution of secreted material, enabling a more accurate representation of the response profile of trapped cells. 
(195) Laser Ablation ICP-MS of Silver and Copper Coins for the Fun Chemistry of It; Jonathan Talbott; 1Varian Instruments
Many chemists enjoy collecting coins.  We are the penultimate numismatists and can’t get enough of our hobby, gazing at our next acquired prize and attempting to grade that rare find to determine if we’ve garnered a good value or not in it. What makes that “round” valuable?  It’s not only the grade and rarity of a coin but imperfections, the “strike” and toning or patina that add or decrease the value to a piece.  A beautiful patina can triple or quadruple the value of a coin. Ever wonder what that gorgeous toning consists of or how thick it is?  Is it just “dirt”, surface oxides or is there something really there?  Can it be depth profiled?  What about the impurities of silver and copper coins over the decades and even millennia?  Have they changed or is metallurgy of coinage the same today as it was 2000 years ago?  Are the US coins of yesteryear any purer than silver coins from antiquity?  Perhaps there are even changes in compositional impurities in American silver coins over the decades that silver was in common use.  This presentation reveals some interesting and exciting “finds” for those numismatists among us using Laser Ablation Inductively Coupled Plasma Mass Spectrometry.  Come and join the fun chemistry.
(196) Determination of Trace Element Distributions in Lake Sediments by Femtosecond Laser Ablation Inductively Coupled Plasma Mass Spectrometry (fs-LA-ICP-MS); Mohamed Shaheen1, 2, Brian Fryer1; 1GLIER, University of Windsor, Ontario, Canada, 2Dept. of Physics,Tanta University, Egypt
Lake sediments are good archives for studying temporal and spatial environmental changes such as pollution and climate change that result from either anthropogenic or geogenic processes provided that high-resolution sediment sampling and sediment integrity are maintained. As anthropogenic activities and its associated elemental load to the environment increase, it becomes very important to estimate and identify different contaminants for setting levels of toxic elements. In this work we studied elemental distributions of trace elements (Cr, Co, Ni, Cu, Zn, Se, Cd, and Pb) in a sediment core sampled from Lake Erie, Ontario, Canada, by fs-LA-ICP-MS.  The sediment core was carefully sub-sampled and impregnated with low viscosity epoxy resin to get consolidated structures suitable for laser ablation. For complex natural structures such as sediments, heterogeneity and particle size distribution could impose problems for accurate and precise elemental analysis on the microscopic scale if the samples were not well-homogenized before analysis. Homogenization of sediments by grinding leads to loss of any spatial and temporal information stored in them. Therefore sediment preparation and laser sampling conditions are of critical importance. In this study we investigated the capabilities of fs-LA-ICP-MS as a fast and direct analytical technique for high spatial resolution sediment analysis
(197) Chemically Modified Electrodes for Rapid On-Line Electrochemically Modulated Separations and ICP-MS Analysis of Cesium; Michael A. Green1, Kate L. Ziegelgruber1, Shane M. Peper1, Douglas C. Duckworth1; 1Pacific Northwest National Laboraroy
The use of chemically modified electrodes (CME) to induce selective electrochemical responses for a single element or molecule is an active area of research.  Electrochemically modulated separation (EMS) is a straightforward means of isolating and pre-concentrating elements for spectroscopic analysis by triggering reversible chelation / complexation through careful control of the working electrode potentials. When EMS is applied on-line with inductively coupled plasma mass spectrometry (ICP-MS), ion selective electrode methods can be used for separation and preconcentration of redox inactive species.  Stepped target electrode potentials overcome diffusion limitations, enhance accumulation efficiency, and then effect release of the target analyte back into a clean solvent stream for ICP-MS analysis.  ICP-MS provides another level of selectivity, sensitivity, and isotopic information.  Herein we present a hybrid CME-EMS-ICP-MS method for Cs specific electrode modification.  Using a low volume flow-by electrochemical cell for preconcentration and matrix elimination, Cs is rapidly separated from concomitant species and then detected via ICP-MS.  This approach proves to be a straightforward means to simplify and enhance detection for Cs and acts as a prototype system for other less tractable species by conventional stripping analysis approaches.  The results of parametric optimization studies of CMEs and selectivity studies are reported with a vision for extending the CME-EMS method to other elements.
ABSTRACTS

(198) Second Harmonic and Sum-Frequency Generation Studies of Macroscopic Materials and Crystals; Chistopher Dehen1, Garth Simpson1; 1Purdue University
Sum-frequency generation (SFG) and second harmonic generation (SHG) have recently developed into powerful tools for characterizing the electronic, vibrational, and structural properties of molecules at interfaces due to their inherent surface specificity. The surface specificity is a result of the inversion symmetry present in bulk materials being broken at the interface between two such media. Macroscopic materials containing molecular order may also satisfy the symmetry requirements of SHG and SFG, resulting in materials that are optically active. The recent development of the discrete retardance - nonlinear optical ellipsometry (DR-NOE) technique for SFG and SHG allows for fast polarization analysis, results in relatively simple computational algorithms for performing NOE analysis, and has the same relative precision compared to previously developed NOE techniques. Along with the development of the instrumentation and complementary theory, several macroscopic materials have been analyzed to test the various capabilities of these systems. The structure of synthetic collagen fibers were analyzed using SHG to characterize the order present in the fibers relative to references samples. SHG was also used to monitor the real-time destruction of the order present in cellulose fibers during enzymatic degradation. SFG has been used to study the vibrational properties of crystalline samples, such as sucrose and ibuprofen. The advantage of using crystalline materials is the resulting orientation information may provide insight on the proper way to treat the orientation and nonlinear optical properties of the samples when predicting nonlinear optical activity.
(199) ATR - FUV Spectroscopic Studies of Rydberg States of Molecules with Oxygen Atom in Liquid Phase; Yusuke Morisawa1, Akifumi Ikehata2, Noboru Higashi3, Yukihiro Ozaki1; 1Kwansei Gakuin University, 2National Food Research Institute, 3KURABO 
Spectra in the region of far ultraviolet (FUV), especially vacuum ultra violet, have long been adapted for researches about molecules in a gas phase. Because in this region both Rydberg state and valence anti-bonding state exist together, assignments of the spectra are still ambiguous. In recent year several research groups have been comparing the observed spectra with TD-DFT or higher level quantum calculations. On the other hand, FUV spectra in condensed phase are taken only for limited molecules. Therefore, there is not clear answer about how the Rydberg states and the valence states behave in the condensed phase, such as Rydbergization in valence anti-bonding state. A purpose of our research is to make clear about the behavior of electronic state in a liquid phase with a uniquely designed attenuated total reflectance - far ultraviolet (ATR-FUV) spectrometer.  In the region of FUV, transmittance spectra almost can not be measured because of very large absorption coefficients of transitions. In order to avoid the problem we have been developing the ATR-FUV spectroscopy. Using ATR-FUV, a intense absorption (log(ε) = 4-5) can be observed without saturation because a penetration depth, corresponding to the path length, is smaller than 100 nm in organic liquids.  Molecules with oxygen atom have a transition of lone pair electron (n orbital). Because an electron in lone pair orbital plays an important role in a hydrogen bonding, it is interesting to know how the transition behaves in the liquid phase. In the present study, we measured FUV spectra of H2O, CH3OH (alcohol), C2H5OC2H5 (ether) and CH3COCH3 (ketone) with ATR-FUV in the region from 145 to 200 nm. As to ether and ketone, these are first report of FUV spectra in liquid phase. We will discuss about deviation of spectra between gas and liquid phases.
(200) ATR Far-Ultraviolet Spectroscopy Study on Hydration of Cations in Nitrate and Halide Aqueous Solutions; Yukihiro Ozaki1, Motoki Mitsuoka1, Akifumi Ikehata2, Yusuke Morisawa1, Noboru Higashi3, Naomi Kariyama3; 1Kwansei Gakuin University, 2National Food Research Institute, 3KURABO 
An absorption band due to the first electronic transition of water at around 150 nm is sensitive to the hydrogen bonding. However, it has been difficult to measure FUV spectra of aqueous liquid samples because of the strong absorption of water itself. The attenuated total reflection (ATR) method reduces the path length through the sample to less than 100 nm. Consequently, the strong absorption band due to water can be measured without saturation.The ATR-FUV  spectrometer we had designed successfully measured the peak shifts of the band to lower energies with heating. We will discuss about the energy shift of the first electronic transition of water in nitrate and halide aqueous solutions in terms of kinds of cations.  The first absorption bands from water has been compared among several alkali metal nitrate aqueous solutions. The absorption bands move to shorter wavelength in lighter alkali metal solution. The correlation between shift and inverse of Shannon ionic radii is first order. This relation is consistent with a thermodynamic picture given by continuous-medium approximation.Estimated excited-state energies of water slightly shift to higher with decreasing of Rc. This result indicates repulsion between the excited Rydberg electron of water and the hydrated cations. 
(201) Solid Phase: In Ferrospectral Sorbed on DEAE SEPHADEX A-25 for the Iron and Cobalt Determination by Batch and FIA; M. Inés Toral1, Grisel Sanchez1, Prisila Fernandez1, Patricia Pizarro1, Viviana Moncada1, Jorge Rivas1,2, Pablo Richter2; 1Department of Chemistry, Faculty of Sciences, University of Chile, 2Department of Inorganic and Analytic Chemistry
In this work is presented the determination of iron and cobalt using a sensor formed by an anion-exchange resin (DEAE Sephadex A25), which is linked with 3-(2-pyridyl)-5,6-bis(4-phenylsulfonic acid)-1,2,4-triazine, ferrospectral (FST). This retain Fe(II) and Co(II) in presence  of hydroxylamine and pH 5.  In first time, the capacity of adsorption of this solid phase on the retention of Co(II) and Fe(II) was determined by Langmuir model. It was found of 0.076mg and 0.049mg of Co(II) and Fe(II) per gram of FTS-DEAE-Sephadex-A25 as maximum saturation capacity and equilibrium binding constants  were K 5.1x104 and 5.5x104mol-1L, for Co(II) and Fe(II), respectively.  Beside was demonstrated that the system is reversible, so that this solid phase can be used for batch and FIA methods  For batch method, the optimization of chemistry and preconcentration variables were realized independent by an experimental design factorial 22 used one central point and in triplicate (15 experiments). It was found that the concentration of buffer HAc/Ac-Na+ is only significant in the determination of Co(II), the pH is not significant for both analytes. According to results, it was selected a buffer concentration of 0.1 molL-1, pH = 4.75, 30mim of stirring and 80mg of solid phase. The spectral variables selected were the following: first derivative order, smoothing and scale factor of 10,000 and the analytical wavelengths were 601.4 and 556.0nm, for Co(II) and Fe(II), respectively. In this condition selected was found a determination range of 18.5-800 and 8.2-220 ngmL-1  for Co(II) and Fe(II) The determination in continuous of Fe (II) and Co (II) in continues was used a mono canal system, where on the buffer were injected sequentially FTS, metal and HCl in order to eluted the metallic ions. The simultaneous determination, it is possible to realize used stop flow and to obtain the derivative spectra.  Ranges of determination for Fe(II) and Co(II) were 26-200ngmL-1 and 106-1000ngmL-1, respectively. Both methods were validated with a 
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High Purity Quality Control Standards QCS-19.  . The Co(II) and Fe(II) recoveries were between 97-103%. The RSD was ƒ¬2%.  The methods were successfully applied in water.  Acknowledgements:  To FONDECYT project 1070905 for the financial support.  
(202) Determination Hg(II) and Pb(II) in Presence of CD(II) AS 2.5-Dimercapto-1,3,4-Thiadiazol Complexes Retained on DEAE SEPHADEX A25; M. Inés Toral1, Esteban Tapia1; 1Department of Chemistry, Faculty of Sciences, University of Chile
Increased concentrations of heavy metal ions such as mercury, cadmium and lead in water, sediments and organisms, has stimulated research into new methods to quantify these metallic ions. In this work 2.5-Dimercapto-1,3,4-thiadiazol(DMTD) as chelating agent was used, for the determination of Pb(II) and Hg(II) in presence of Cd(II) using a preconcentration of the complexes prior to instrumental measurements. The ion-exchange resin DEAE Sephadex A25 was used because only this retains and interacts with the metallic complexes, being evaluated the analytical signals by UV-visible or derivative spectrophotometry.  The retention of metallic complexes on solid phase depends strongly of pH. It was found that the formation and retention of Hg(II)-DMTD is quantitative at pH10 and Pb(II)-DMTD at pH8. Both complexes are retained a pH 9. In this context, it is possible the sequential determination of the analytes. However at pH9, it is possible its simultaneous determination by derivative spectrophotometry. In all cases Cd(II) does not interfere.  For these methods, pH, DMTD concentration and stirring time variables were realized independent for each metallic ion by an experimental design factorial 23 used one central point and in triplicate. The Hg(II) determination it present dependence of the three study variables; in opposite to the Pb(II)-DMTD that is pH depends only, the other variable are not significant.  With 100ml as final volume and 100mg of solid phase were selected: Pb(II); pH8,  20 min of stirring, Hg(II), pH8,  40 min of stirring and for simultaneous determination; pH10,  30 min of stirring and the spectral variables selected were: first derivative, smoothing 16,000, scale factor 10,000 and the analytical wavelengths were 386.0nm and 365.0nm, for Hg(II) and Pb(II), respectively. In all determination was selected DMTD 2•10 -5 mol/L In this condition the The LOD and LOQ for Hg(II) and Pb(II) were: 100-200  and 200- 400 (g/L), respectively. In synthetic samples of mixtures of these metallic ions, the recovery percentages for both were near to 100% and in all case the RSD were < 3% These methods are being validated and then will be applied an environment samples. Acknowledgements:  To FONDECYT project 1070905 for the financial support.
(203) Evaluation of Spatial Resolution in IR microscopy using a Hemispherical Ge ATR Accessory; Shinobu Heier1, Koichi Nishikida1, Claude Robotham1, Federico Izzia1; 1Thermo Fisher Scientific
In this presentation, the spatial resolution achieved by a hemispherical Ge ATR accessory is experimentally evaluated using Nicolet IR microscopes.  The intent of the study is to attain a superior spatial resolution using this technique. For Cassegrain objectives normally used in IR microscopy, theoretical spatial resolution is approximately 3.5 times greater than the wavelength of light mainly due to diffraction.  The use of Ge hemispheric ATR accessories with IR microscopes has been reported to allow up to twofold improvements in this spatial resolution.  This improvement in spatial resolution stems from the optical magnification factor of the Ge hemisphere due to the refractive index of Ge and hemispherical design.  With this approach, a four times larger physical aperture can be used to focus on the sample are of interest hence reducing diffraction. Laminate films often contain multiple layers some of which are at or below the diffraction limit of IR microscopy.  For this reason, the spatial resolution of a multi-layer laminate film is evaluated using the hemispherical micro Ge ATR accessory.  Results show this method allows for analysis of a 4 micron layer. 
(204) Information Management and Web 2.0 – Is Spectroscopy Special?; Steven Best1, David Joyce1, Richard Sefecka2; 1Thermo Fisher Scientific, 2Microsoft
With the increasing adoption of high speed spectroscopic techniques for online and at line analysis the volume of data available has increased by orders of magnitude.  Converting this extra data to useful information is challenging using traditional desktop means of data management. File shares and spreadsheets rapidly get out of control and the effort required to find relevant corporate data is only compounded by staff turnover in these troubled times. The need for enhanced data management is not confined to the factory floor – increasingly data rich analytical techniques are being employed in forensic sciences with the additional burdens of evidential chain of custody and validation of reference data sources.  Rather than discarding or being overwhelmed by this data we should adopt practices and technologies used in other data intensive industries. Our transaction volumes are much smaller than those seen in banking or commerce and our data files only rarely match the sizes reached by a typical video on demand site. Maintaining our data in standards based structured storage systems automatically confers access control, audit and indexing capabilities. These allow fast search and retrieval of information based on content and meta-data – aiding both research and regulatory compliance. Corporate knowledge is not confined to bits and bytes – much of an organisations valuable intellectual properly resides in the expertise and experience of its staff. This ‘tacit knowledge’ is often overlooked as it is difficult to catalogue – many people don’t even consider their experience valuable.  Advances in information technologies such as social networking can help to advertise the hidden skills within an organisation. Cataloguing the searches made by individuals, the people and web content to which they choose to link and the data they store can help to identify like minded people within a company. The synthesis of these techniques can lead to an organisation in which raw data as well as raw talent is accessible to all. In an increasingly commoditized world, with contracts being outsourced to the lowest bidder the companies which make best use of their intellectual capital will be the ones who succeed.
(205) Vibrational Microspectroscopic Imaging of Functional Groups in Individual Native and Chemically Modified Starch Granules; David L Wetzel1, Yong-Cheng Shi1; 1Kansas State University
High spatial resolution vibrational microspectroscopy of individual starch granules enables the detection, relative abundance, and distribution of select organic functional groups that are bound to starch polymers. Starches from certain sources have a natural incorporation of organic phosphate groups attached throughout the polymer. Chemically modified starches are produced by the reaction of an acid anhydride with OH groups on starch molecules to produce ester linkages and in this way rendering the starch molecule partially hydrophobic. One particular ester, starch octenyl suucinate, has been approved at a 3% level for use in foods for a number of years. Because the chemical reaction is heterogeneous, it is of concern to determine reaction uniformity of individual starch granules. Synchrotron infrared microspectroscopy with a small mask size (5um x 5um) in a confocal mode and 1 um step sizes achieves sufficient spatial resolution to image the distribution, including any heterogeneity, and the relative abundance of these relative species in a 10umX10um section in a single starch granule.
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 (206) Ultra-Narrowband Tunable Notch Filter for Raman Spectroscopy; Christophe Moser1, Frank  Havermeyer1; 1Ondax, Inc.
We report on an angularly tunable notch filter from 760 nm to 785 nm with optical density of 5.5, 3dB bandwidth of 9 cm-1 (0.55 nm) and greater than 80% transmission. The notch filter is a single element composed of six bonded slanted reflective volume holographic gratings in glass. General Considerations Notch filters are an essential component in Raman instruments. The purpose of the notch filter is to greatly attenuate the backscattered light from the laser illuminating a sample under test, while letting the faint Raman spectrally shifted signature pass through. Two non-dispersive filter technologies are currently used for wavelength blockers: holographic (with dichromated gelatin) and thin film. Both can achieve 3dB rejection bandwidth of approximately 400 cm-1. The Raman signal that can be transmitted through the blocker is thus greater than 400 cm-1. The Raman signal in the low frequency shift region (~10 cm-1), i.e near the frequency of the excitation laser, contains critical information about the molecular structure. For example, carbon nanotubes exhibit vibration modes in the range of 150 cm-1 to 200 cm-1 depending on their size [1,2]. Relaxation in liquids, solutions and biological samples exhibit Raman shift, in the range between 0 and 400 cm-1 [3]. We have demonstrated a non-dispersive holographic notch filter technology capable of observing the Raman signal near the excitation wavelength (10 cm-1). The novelty of the approach is the compactness of the notch filter (same size as a standard thin film/ holographic notch filter) realized by bonding individual notch filters without creating spurious multiple diffractions. Such ultra-narrow-band wavelength blockers can thus be used in standard compact Raman instruments and help bring high-end research to a greater number of users. A notch filter comprising 6 bonded reflective volume holographic gratings, each fabricated in a 1.5 mm thick glass substrate, was built. The measured optical density (attenuation) of the blocker is 5.5. The transmission spectrum of the notch filter from 700 to 2250 nm. The notch filter is tunable by rotation around the x-axis. A 23 nm tuning range was achieved (762 nm to 785 nm). 
(207) In vivo Raman Imaging for Direct Monitoring of Oil Production in Microalgae; Huawen Wu1, Joanne Volponi1, Seema Singh1; 1Sandia National Laboratories
Microalgae, producing oils that can be converted into biodiesel, are one of the promising candidates for the next generation of viable fuel to help solving the global energy crisis. However, the recent booming of research on microalgae, so far appears not benefiting from the booming of modern high-throughput, high-resolution, real-time and in vivo biophysical techniques. Traditionally, these microalgae were treated in bulk or as extracted forms, making it impossible to assess information on fundamental biological processes at the single-cell or sub-cellular level. In this work, we focus on in situ, in vivo and label-free Raman characterizations of (1) modeled oils; (2) extracted algal oil; and (3) individual living algae. Our study has demonstrated a label-free and direct method to obtain quantitative information of chain length and degree of saturation of the oil produced by algae, in connection with the important issue of the cloud point of biodiesel. More importantly, our single-cell, real-time, and in vivo study of algae, with various lipid-triggering mechanisms, enables the possibility of engineering the best species for growth and oil production.

(208) Raman Spectra of Lignocellulosics: Applications in the Plant Biomass to Biofuels Arena; Andrew Whitley; 1Cellulose Sciences International, Madison, Wiscons, 2Horiba Scientific, Edison, New Jersey
A major challenge facing the modern world is the development of alternative energy sources.  An obvious source of energy could be agricultural and industrial waste, especially cellulosic products.  The key to the success of energy extraction from these biomasses is increased accessibility to cellulose and hemicellulose in lignin-containing materials.  Raman spectroscopy is an ideal analytical method for monitoring the progress of the transformation of plant biomass, particularly since biomass pretreatment processes are usually carried out in aqueous media.  In this report we review the use of Raman spectroscopy to follow the changes, including delignification, during alternative plant biomass pretreatment, whether chemical and/or mechanical.  These pretreatments are intended to make polysaccharide components of plant cell walls accessible to hydrolytic agents, whether chemical or enzymatic. Ultimately, spectroscopic measurements will be combined with chemometric data treatments to predict the chemical state of a treated biomass.  But during the development stage it will be necessary for the chemist and chemical engineer to understand the changes that are occurring.  In monitoring lignin, the aromatic ring stretch at about 1600 cm-1 and the >C=C< bands between approximately 1620 and 1670 cm-1 can be used to monitor the reduction of lignin content following both chemical and physical pre-treatments.  With respect to the celluloses, a number of bands in the region between 250 cm-1 and 600 cm-1, are very sensitive to the variation in aggregation; these bands are predominantly heavy angle bending of the pyranose ring torsion vibrations.  The skeletal and ring stretching vibrations in the 900 cm-1 to 1250 cm-1 region are also very valuable indices. This talk will describe some methods under development for conversion of biomass, and show how Raman spectroscopy is aiding in the methods development.  In particular, the evolving  protocol for collecting Raman spectra that can be considered to be robust indicators of the chemical and physical state of the material will be described. 
(209) Initial Excited-State Structural Dynamics of 9-methyl Adenine from UV Resonance Raman Spectroscopy; Sulayman Oladepo1, Glen Loppnow1; 1University of Alberta
Adenine is one of the two purine bases found in DNA and RNA. UV excitation of these biomolecules can lead to singlet excited-state photoreaction, which leads ultimately to cancer. Since the UV chromophores in nucleic acids are the nucleobases, it is the photophysics and photochemistry of these bases that govern the photostability of DNA and RNA. The N9 position in adenine has been suggested to be crucial for the excited-state dynamics of the molecule. This led to implication of adenine’s N9-H πσ* state as playing a major role in its photochemistry. In DNA, the sugar attaches to the N9 position and acts as an electron-withdrawing group that might lower the πσ* state energy. Thus, methylation of the N9 position can block this site and thereby effectively removes the N9-H πσ* state found in adenine, further pointing to the significance of the N9 position in the photochemistry of this molecule. UV resonance Raman spectroscopy (UVRRS) has been used to determine the molecular mechanism by which the electronic excited-state of 9-MeA is deactivated, as well as its photochemistry. UVRR intensities are sensitive to the initial excited-state structural dynamics of molecules. Therefore, information about the initial structural changes in the excited-state of a given molecule can be obtained from its UVRR intensities. The resonance Raman spectra of 9-MeA at wavelengths throughout its 262 nm absorption band were measured. Self-consistent analysis of the resulting resonance Raman excitation profiles and absorption spectrum using a time-dependent wave packet formalism yields 
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both the structural changes and electronic parameters, which characterize the initial excited-state of 9-MeA. We found that the initial structural dynamics of this molecule primarily lie along the C8N7, N7C5 and C4N9 stretching vibrations, which are the photochemically relevant modes. These results are discussed in the context of photochemistry and other deactivation processes.

(210) Raman Mapping of Single Wall Carbon Nanotube Distribution on Phase Separated Polystyrene and Polymethylmethacrylate; Paulette Guillory1; 1Thermo Fisher Scientific, 2McMaster University
Vibrational spectroscopy is a powerful tool for precise identification of molecular materials. Coupled with microscopy, the resulting technique is a powerful method of surface chemistry analysis. FT-IR and Raman microspectroscopy are easily combined with  post processing analytical methods resulting in specific identification and quantification of molecular species. Raman microscopy is well suited for surface analysis; it allows for high spatial resolution on the order of one micrometer and as an emission technique no background or reference is required, sample preparation is trivial. Polymer species and carbon allotropic materials including graphite, nanotubes and fullerenes have been fully analyzed using Raman spectroscopy. Phase separated polystyrene and poly(methyl methacrylate) vapor deposited on silicon has been vacuum deposited with single walled carbon nanotubes. The species have specific Raman spectra and can easily be sorted using post processing of the map data. The analysis indicates the structure of the polystyrene and poly(methyl methacrylate) on the silicon surface, the preference of carbon nanotube formation, and the relative surface coverage of the carbon nanotubes.
(211) 3-Dimensional Confocal Raman Microscopy for Characterizing Multicomponent Polymer Systems; Alexander Rzhevskii1; 1Thermo Fisher Scientific
Multicomponent polymer materials intended for specific applications gain a big importance due to the possibility of designing products with targeted properties. Wide range of multicomponent polymers requires fast and non-destructive techniques for their characterization. New developments in confocal Raman microscopy lead to an increase in sensitivity, selectivity and speed of microscopic imaging and result in a better understanding of structure–property relationships essential for targeted development. Its major advantage is a wide range of information simultaneously collected from the Raman spectra about the chemical structure, morphology, intermolecular interactions, etc. In this presentation we focus on the combination of two confocal Raman microscopy techniques: depth-profiling and mapping for characterization of impact modifiers in epoxy resin. Presented results show that such 3D Raman hyper-chemical images allows shapes and sizes of distributed particles smaller than 1 micron to be estimated even for materials giving very weak Raman signal.
(212) Potential of Raman Spectroscopy for Evaluation of Bone Quality in Osteoporosis Patients. First Results from a Prospective Study; Gurjit S. Mandair1, Aaron M. Swick1, Mohammed P. Akhter2, Steven S. Goldstein1, Robert R. Recker2, Michael D. Morris1; 1University of Michigan, 2Creighton University
We report first results of a prospective study to investigate the ability of Raman spectroscopy to diagnosis osteoporosis and predict skeletal fragility in post-menopausal osteoporosis patients. This multi-center study (PI., Robert .H. Recker, Creighton University) will assess several potential optical spectroscopic and X-ray based diagnostic techniques. One hundred and twenty participants will be enrolled in this five year study. The investigators are blinded to information concerning patient history and status. They are given iliac crest bone biopsy specimens with no identifying information except a patient study number. Our laboratory uses micro-computed tomography (micro-CT) to identify regions of interest in both cortical and trabecular bone in the specimens delivered to us. Raman imaging is performed to obtain local and average values of several spectroscopic metrics of bone quality that complements architectural data obtained by micro-CT. These metrics include mineral crystallinity, carbonate/phosphate ratio, and mineral/matrix ratio. Results from the initial set of specimens will be presented. Protocols for the measurements will be discussed, with the emphasis on the challenges presented by the use of fixed and embedded specimens.
(213) Simple Microfluidics for Multi-Step Biochemical Analysis; David Ross1, Jason Kralj1, Mathew Munson1, Eugenia Romantseva1, Catherine Lo1, Jonathan Shackman2, Alyssa Henry3, Mark Meacham1, Laurie Locascio1; 1NIST, 2Temple University, 3Applied Reserch Associates, Inc. 
One of the primary goals of research in lab-on-a-chip systems has been the production of fully integrated, “sample-in-answer-out” devices for chemical and biochemical analysis. The predominant approach to this goal has been to develop individual microfluidic device elements based on bench-scale operations for each step of an analysis: sample preparation, concentration, injection, separation, detection, etc.; and then to integrate those device elements serially into a chip format. Although there have been some successes with this approach, the devices that result can be very complex, limiting their widespread use. Our group has taken a different approach: to develop microfluidic techniques for biochemical analysis that are very simple and that combine multiple analysis steps into one operation. Examples of these new techniques include gradient elution moving boundary electrophoresis (GEMBE), gradient elution isotachophoresis (GEITP), and temperature gradient focusing (TGF). These techniques are all implemented with the simplest possible microfluidic geometry: a single microfluidic channel connecting two fluid reservoirs; and they can therefore be easily multiplexed. They can provide high resolution separations with very short channel lengths so that the microfluidic chip can be much smaller than and therefore much less expensive than a conventional capillary electrophoresis chip. GEITP and TGF also combine the separation step with a high degree of analyte concentration enhancement for improved detection limits. Furthermore, they are relatively insensitive to matrix fouling and so can be used with difficult matrices such as soil, milk, serum, and urine with little or no sample preparation. This seminar will review the development of these new techniques and present examples of how they can be applied to various biochemical analyses, and will also examine the extent to which these techniques can be used for single-step “sample-in-answer-out” analysis. 
(214) Application of AC and DC Electric Fields in Insulator-Based Dielectrophoresis; Blanca H. Lapizco Encinas1, Javier L. Baylon-Cardiel1, Ana V. Chávez-Santoscoy1, Sergio O. Martínez-Chapa1; 1Tecnologico de Monterrey
Dielectrophoresis (DEP) is the motion of particles in due to polarization effects in nonuniform electric fields; this electrokinetic transport mechanism has a great potential for the manipulation of a wide array of bioparticles, ranging from biomolecules to microorganisms. DEP can be carried out employing DC and AC electric fields. The majority of the studies on DEP have employed arrays of microelectrodes, however, employing microelectrodes has some drawbacks such as high cost and loss of functionality due to fouling. Insulator-based dielectrophoresis (iDEP) is an attractive 
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alternative, since it employs arrays of insulating structures, instead of electrodes, to create nonuniform electric fields; resulting in inexpensive and robust devices. This study presents a comparison between DC-iDEP and AC-iDEP for the manipulation and concentration of different types of particles. Microdevices containing channels with cylindrical insulating posts were employed to trap and concentrate bioparticles. A sample of the particles was introduced into the microchannel, then; an electric field was applied (DC o AC) across the insulating structures array, creating regions of higher and lower electric field intensity, i.e. dielectrophoretic traps, where particles were immobilized.  The dielectrophoretic response of the bioparticles was recorded in the form of videos and pictures. Successful trapping of the different types of particles was achieved, demonstrating the versatility of iDEP as a technique to be used with DC or AC electric fields.  
(215) Gradient Elution Isotachophoresis Coupled to Capillary Zone Electrophoresis for Femtomolar Amino Acid Detection Limits; Jonathan Shackman, Nejea Davis1, Manasa Mamunooru1, Chandni Vyas1; 1Temple University
We have recently demonstrated single capillary and single microchannel gradient elution isotachophoresis coupled to capillary zone electrophoresis (GEITP-CZE) to achieve resolution of amino acid mixtures with femtomolar limits of detection.  The multi-stage approach addresses the issues of analyte resolution difficulties in GEITP, as well as poor concentration sensitivity in CZE.  GEITP employs rapid electrophoretic focusing at a discontinuous ionic interface within a sample reservoir generated through combined electroosmotic and hydrodynamic flows. The interface and enriched analytes are then pulled into a capillary or microchannel as the bulk flow is reduced for on-column detection.  Concentration factors of several hundred-fold for low mobility analytes and over 100,000-fold for high mobility analytes can be achieved by GEITP in minutes.  In contrast to many other electrokinetic enrichment techniques, the gradient of hydrodynamic flow during GEITP is a non-chemical parameter that can directly dictate the sensitivity improvement and is not limited to the microcolumn volume.  Resolution in the presence of hydrodynamic flow during the CZE stage also becomes an adjustable parameter, without altering the separation column, field strength, or electrolyte system.  Our initial demonstration of GEITP-CZE utilized manual solution switching and the highly conductive leading electrolyte ITP buffer (LE) as the CZE electrolyte.  Our current efforts are directed to: 1) automate the hand-off of enriched GEITP zones to CZE using multichannel microdevices and 2) allow for the use of more efficient CZE electrolytes than LE.  These improvements retain the flexible features of GEITP-CZE in a small-form, simplified operation package.
(216) Electrofocusing Small, Organic Ions; Cornelius Ivory1, Jeff Burke1, Colin Smith1; 1Washington State University
Traditional electrofocusing methods, i.e., isoelectric focusing, are very difficult to use with ionic species that don’t have a defined isoelectric point, for example, pharmaceuticals. However, these low molecular weight ions can be separated and concentrated using alternative focusing methods like dynamic field-gradient focusing (DFGF). The problem that arises with small molecules is that DFGF traditionally uses a dialysis membrane to segregate the separation channel from the electrodes and so ions with molecular weights less than about 1000 will leak through membranes with molecular weight cutoffs as low as 100. This paper describes our efforts to design a column and protocols suitable for electrofocusing small, non-amphoteric ions by eliminating the membrane and installing the electrodes directly into the separation channel. Doing this causes three major problems: (1) gas evolution at the electrodes, (2) pH changes adjacent to the electrodes, and (3) solute oxidation-reduction reactions on the electrode surfaces. A combination of experiment and simulation was used to determine whether these problems could be eliminated by changing the design of the separation channel and the protocols used to electrofocus low molecular weight solutes. 
(217) Analysis of Suspected Counterfeit Drugs: Application of Emerging Analytical Methods; Anthony Zook1, Richard Steinbeiser1, Leah Buhler1; 1Merck & Co., Inc.
Counterfeit pharmaceutical products continue to be an increasing global threat to public safety.  Many governments have responded by increasing efforts in enforcing and prosecuting counterfeit related crimes.  The pharmaceutical industry can support these enforcement actions with rapid analysis and reporting of confirmed counterfeit events. These issues highlight the demand for conclusive laboratory analyses of suspected counterfeit products that provide detection and characterization of counterfeit drugs.  As demands for capacity and capability for forensic analyses continue to increase, new analytical methods are evaluated for counterfeits detection and characterization.  The use of Direct Analysis in Real Time mass spectrometry (DART MS) has been demonstrated to provide rapid analysis of specific counterfeit products, most notably antimalarials. The routine analysis of suspected counterfeit drugs across a large portfolio of pharmaceutical products by DART MS will be presented.  Specific emphasis will be given to the collection of this data, as well as the utility it provides in the overall fight against counterfeit drugs. 
(218) Authentication of Pharmaceutical Products by Fieldable Raman Spectroscopy; Robert Brush1, Julien Bradley1, Christopher Brown1; 1Ahura Scientific, Inc.
Counterfeit pharmaceuticals represent a violation of intellectual property rights and a serious public health risk. The World Heath Organization (WHO) estimates that roughly 10 percent of the world’s pharmaceuticals may be counterfeit or substandard, with some regions of the developing world with far higher rates. Even in Europe and the United States, counterfeit drugs are increasingly entering the supply chain, particularly via internet sales. These drugs at best will not deliver the therapy they promise and at worst can endanger patients’ lives. One of the most promising approaches to removing counterfeit drugs from the market is authenticating the dosage form of the medication itself to confirm its chemical composition.  Analysts concerned with pharmaceutical product authentication have utilized fundamental vibrational spectroscopy for many years due to its inherent specificity.  Because the spectrum generated examines multiple components of a pharmaceutical dosage form (including active pharmaceutical ingredients, excipients and coatings) the composite spectrum is truly representative of the unit dosage; deviation from any aspect of the original formulation should lead to a detectable change in the final sample spectrum.  Until recently Raman spectrometers were large, bulky instruments. Portable versions of this technology are making it easier to test the authenticity of drugs in the field.  Qualitative field based screening of samples offers rapid detection of counterfeit pharmaceuticals while reducing the relative volume of samples returned to the central laboratory for more detailed forensic analysis.  Advances in embedded algorithms onboard fieldable devices offer spectrometer operation robust enough that non-expert users can deploy a suite of Raman based methods with only basic instrument training. In this paper, examples of counterfeit product detection will be presented with special attention to a portable Raman authentication system.  A study of method selectivity will be offered detailing the effectiveness of the device at differentiating between multiple innovator formulations, essential medicines and long standing generic drugs.  Additionally, 
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preliminary evidence will be presented for the detection of sub-therapeutic drugs due to product degradation. 
(219) Multivariate Analysis of ATR-FTIR Spectroscopic Data for the Forensic Examination of Pharmaceutical Labels; Mary Carrabba1, Deidre Krupp1, Mark Witkowski2; 1Southern Oregon University, 2FDA Forensic Chemistry Center
The characterization and discrimination of paper-backed pressure-sensitive adhesive labels has been undertaken as a means by which to identify counterfeit packaging and labeling in diverted and counterfeit pharmaceutical investigations.  Infrared (IR) spectroscopy can provide a great deal of information about both papers and adhesives.  Combined with multivariate statistical analysis, infrared spectra can be used to determine compositional characteristics and to separate similar items into distinct classes.  This project evaluated the capability of two different multivariate classification methods, linear discriminant analysis (LDA) and partial least squares discriminant analysis (PLSDA), to separate attenuated total reflection (ATR) Fourier transform infrared (FT-IR) spectra of label papers and adhesives.  The labels analyzed represent different label manufacturers (e.g. Avery, HP) and different label printing end-use types (e.g. laser, inkjet, typewriter).  It was found that PLSDA highlighted within-class variation and split apart samples that were nominally of the same class, while LDA gave similar group separation without such subdivision.  This suggests that in developing a forensic method for distinguishing paper labels, LDA is the more appropriate classification technique. 
(220) Trace Examination Techniques and Their Use in Pharmaceutical Forensics; Mark Witkowski1, Douglas Albright1, JaCinta Batson1, John Crowe1, Moseley Fulcher1, Adam Lanzarotta1, Sara Adrian1, Frank  Platek1, Nicola Ranieri1; 1FDA Forensic Chemistry Center
Trace evidence analysis is an important part of the analysis of samples in pharmaceutical forensic cases.  The techniques used in trace evidence analysis include but are not limited to optical microscopy, image analysis, SEM-EDX and molecular spectroscopy.  This presentation will detail the techniques used by the Trace Examination Section (TES) at the FDA’s Forensic Chemistry Center.  Methods and case studies will be presented.
(221) Comparison of LC/MS and Ion Mobility Spectrometry Combined with Mass Spectrometry for Differentiation of Counterfeit Heptodin™; Jean-Claude Wolff1, Christine Eckers1, Alice Laures1, Marta Lopes1; 1GlaxoSmithKline
The counterfeiting of medicines is a global problem that has recently escalated. The World Health Organization (WHO) defines counterfeit drugs as those which are  deliberately mislabelled with respect to identity and/or source. Counterfeiting applies to both branded and generic products with counterfeit products including drugs with the correct ingredients or with the wrong ingredients; without active pharmaceutical ingredient (API), with insufficient API or with fake packaging [1].  Often multiple suspect counterfeit samples arise from different geographical locations and or over a number of years. Therefore analytical techniques are required which can not only identify and differentiate between suspect counterfeits but also can identify similarities between different samples that could indicate a common origin. Various analytical techniques have been investigated for example isotope ratio mass spectrometry [2], near infra red chemical imaging [3]. In this work we investigate the use of ion mobility spectrometry (IMS) combined with mass spectrometry compared to the results obtained with LC/MS alone and LC/IMS/MS. LC/MS provides extremely detailed information on the constituents of formulated products both for the identification of actives and impurities and substitute actives for suspect counterfeit samples.  It can also provide information on other constituents such as formulation excipients which can be used to identify similar samples.  Figure 1 shows an example of the information obtained from the analysis of four different counterfeit samples of an anti-hepatitis drug. Only one of the samples contains any of the expected active (sample D) at approximately 9 minutes, this was found to be at a significantly lower level of active than authentic material. Other peaks observed in the TIC, for example the late eluting multiple peaks, are due to formulation constituents and similar (but not identical) TIC traces can be seen for samples A and C whereas sample B has a quite different profile. LC/IMS/MS has been demonstrated to be useful in the identification of trace levels of impurities in pharmaceutical products with very complex formulations [4].  However with large numbers of samples and long HPLC run times gathering this information by LC/MS and LC/IMS/MS can take significant time. Therefore the purpose of this work is a detailed investigation into the utility of these techniques and to investigate whether the use of a more rapid alternative separation technique such IMS/MS alone can provide useful information for the classification of different groups of counterfeit drugs. LC/MS was carried out on a Waters Premier LC/MS Quadrupole time of flight mass spectrometer and LC/IMS/MS and IMS/MS were carried out on a Waters Synapt with a travelling wave ion guide mobility separator.  Samples were prepared by taking a weight of tablet material calculated to contain an equivalent of 100mg of Lamivudine shaking with 2mL of 75/25 water/acetonitrile, centrifuging at 13 000 rpm for 1 min and then using the supernatant as a sample solution for either infusion into the mass spectrometer of for injection onto the HPLC system.
(222) Carbon, Magnesium & Sulfur Isotope Ration Measurements Combined with Trace Metal Profiling for Detection of Counterfeit Antiviral Drugs; Jean-Claude Wolff1, Rebeca Santamaria-Fernadez2, Ruth Hearn2; 1GlaxoSmithKline, 2LGC Ltd
The counterfeiting of pharmaceuticals has been detected since 1990 and, recently, the problem has escalated. The World Health Organization (WHO) has defined counterfeit drugs as those which are  deliberately mislabelled with respect to identity and/or source.  Counterfeiting can apply to both branded and generic products with counterfeit products including drugs with the correct ingredients or with the wrong ingredients; without API, with insufficient API or with fake packaging. The WHO estimates that counterfeits, which now account for 10 % of the global market, cost the pharmaceuticals industry US$45 billion annually. This value is expected to increase to US$75 billion by 2010. Anti-counterfeiting measurements range from simple colorimetric methods to more sophisticated techniques such as near-infrared spectroscopy (NIR) and liquid chromatography-mass spectrometric (LC-MS) approaches. It has been suggested that stable isotopic ‘fingerprints’ of pharmaceuticals can be used as a tool for detecting counterfeits. Since stable isotopes are non-radioactive and exist naturally in drugs and other materials, no external reagents are required and this makes the procedure simple and attractive to the end-user.  In this work isotopic fingerprinting and trace metal profiling are combined to identify suspect counterfeits of an antiviral drug and to aid classification within the counterfeits. The method has therefore great potential as a screening tool for pharmaceutical counterfeit detection.
(223) 2D Correlation Spectroscopy: A Tool for Spectral Interpretation and Much More; Franklin Barton1, James de Haseth1; 1Light Light Solutions, LLC
Near Infrared Spectroscopy has always been hampered by a lack of “classical” spectral interpretation. In the mid infrared the fundamental vibrations of organic molecules have been well studied and numerous texts have been written for the student of 
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spectroscopy. However, the near infrared does not contain any of the fundamental vibrations, only combination bands and overtones of the fundamentals.  Twenty years ago two-dimensional (2D) spectroscopy techniques were developed that allowed the comparison of different spectral regions and correlated the responses. The technique was needed to help with the interpretation of NIR spectra and chemometric models. Classical spectroscopists were skeptical of wavelengths chosen which did not appear at the top of a band and the inclusion of wavelengths which did not appear to relate to the analyte.  The technique has been used to describe the process of digestion , the de-ligninification of cell walls by white rot fungi  and the effect on carbohydrates and the difference between hard red winter and hard red spring wheat which removed instrument differences. Calibration transfer and instrument differences and similarity have been a topics of great interest throughout the past forty years of the use of Near Infrared Spectrometry (NIRS) to determine the properties of agricultural and food products. This paper describes the general 2DCOS work used for interpretation and newer studies which show the differences and similarities of instruments and a graphical representation of calibration transfer potential.
(225) Vibrational Spectroscopic Analysis and Chemometrics: From In-Service Short Courses to Collegiate Classes; David L. Wetzel1; 1Kansas State University
Analysis in less than 20 seconds with little sample preparation has been the industrial appeal of quantitative Near-IR for several decades.  Unlike other instrument acquisitions, NIR is a solution to an analysis problem rather than for general lab use.  NIR functional group (hyperspectral) imaging has emerged more recently and via individual pixel identification the heterogeneous question of where and how much may be answered.  Short courses at national meetings offered by the author and others with the sponsorship of SAS, FACSS, ACS, EAS, PittCon, etc. enabled bench chemists and lab managers alike to be productive.  In short courses lasting 14 hours over two days, only a one hour lecture is devoted to fundamental vibration and mid-IR before invoking the relationship of the vibrational frequency to the (force constant / reduced mass)1/2 with contrast between mid- and near-IR.  These topics are followed by discussions of instrumentation, the optics of sampling, development of a NIR method, applications of discriminant analysis, expert systems, and online monitoring.  In the on-campus analytical course version, time is taken to better establish understanding of the fundamentals and to acquaint students with several vibrational bands before relating those bands to the corresponding NIR manifestations.  The emphasis is on education rather than training and problem sets are assigned to work up data in method development with each student supplied both generic and dedicated software to solve the problems.  In the university setting, NIR can be taught as part of instrumental or quantitative analysis classes or as at Kansas State University as a 1-2 credit course where the 2nd credit is obtained by a hands-on individual lab project.  At the time of this abstract submission, head hunters are calling for help in filling two NIR positions at a single company.  Clearly the need is high for analytical chemists educated in NIR
(226) Imagination is More Important Than Knowledge; Robert Lodder1; 1Univesity of Kentucky
The academic setting offers a near-IR spectroscopist the opportunity to be very imaginative. Many scientists on Earth have concentrated their searches for extraterrestrial life on robotic probes sent to nearby planets and moons. These robotic probes are able to analyze conditions on the planets and transmit data back to Earth. One branch of astrobiology is devoted to duplicating the specified conditions of remote planets and moons on Earth, and identifying the life that survives there under the assumption that similar life might exist elsewhere. Earth analogs for Mars are found in the deserts of Antarctica, and perhaps beneath glaciers, for example.  Earth can serve as a useful test bed for robotic probe technology.  But all interesting life is not microbiological.  There are basically two methods available to prove the existence of an intelligent life form - capture or communication. One example of the capture method is the “discovery” of the platypus near the Hawkesbury River in 1797 by white settlers in Australia. Unfortunately, the first one died before actually reaching Europe. The finding caused uproar in the scientific circles of Western countries where such a creature had never been seen before. Scientists had trouble believing that the odd-looking animal actually existed, and it was believed that the platypus was actually a fabrication (an “imposter”). The prevailing theory at the time was that Chinese taxidermists pieced together parts of a mammal and a duck and then preyed on unsuspecting seamen by selling them their creations. Five years passed before scientists were certain that the platypus actually existed and was not a fake. Use of the capture method poses many problems when applied to an intelligent life form, including the requirement of achieving close proximity to the life form. In the past, capture has often led to the death of the organism whose existence was the object of debate. Humans have exhibited the tendency to dissect new life forms with which they are unfamiliar. Proponents of modern SETI rely on the communication method, in which signals from space are received and analyzed, and signals are transmitted in the hope of reaching other intelligent life forms.
(227) NIR Biospectroscopy in Teaching: Womb to Tomb Metabolic Assessment; David Burns1; 1McGill University
Medicine in the 21st century is changing dramatically. With the advent of many new non-invasive and minimally invasive monitoring methods, rapid point-of-care diagnosis is becoming possible. Near Infrared spectroscopy has been shown to have significant potential for in vivo assessment of biological status. This presentation will give an overview of recent advances in optical measurement for in vitro/in vivo analysis and focus on the principles behind clinical use of several new methods to understand metabolism. Likewise, examples of how these methods can be used in teaching basic spectroscopic principles will be discussed. Non invasive measurement of constituents such as edema and oxidative protein modifications will be shown. Results demonstrate how these simple techniques provide a valuable tool for education and monitoring of patient status in critical care.
(228) A Comparison Between Coherent and Spontaneous Raman Scattering Under Biological Imaging Conditions; Jennifer Ogilvie, Meng Cui, Sarah Nichols, Brandon Bachler; 1University of Michigan
Coherent anti-Stokes Raman scattering (CARS) microscopy has become an active field of research due to its ability to provide intrinsic molecular contrast. Under some experimental conditions, coherent signals have been shown to be orders of magnitude larger than those obtained with spontaneous Raman scattering. There has been a lack of systematic comparison between coherent and spontaneous methods under conditions appropriate for biological imaging. To provide a valid comparison we employ a time-delayed, three-color approach where we use coherent Stokes Raman scattering (CSRS) rather than CARS to permit a straightforward experimental comparison with the spontaneous Stokes scattering signal.  A time delay placed between the pump pulses suppresses the nonresonant background, which decays rapidly as a function of delay due to its instantaneous electronic nature. By blocking the two pump beams, the experiment can be easily switched between coherent and spontaneous methods. We perform spectral domain 
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imaging of polystyrene beads and find comparable signal levels for coherent and spontaneous methods when excitation conditions appropriate for biological imaging are used. The advantages provided by coherent methods are mitigated by the low incident power, short interaction lengths, and low concentrations used in many microscopy applications. The nature of the sample and the necessary imaging conditions must be considered when choosing between spontaneous and coherent methods.
(229) Superresolved Fabrication with RAPID Lithography; John Fourkas1, Linjie Li1, Rafael Gattass1, Erez Gershgoren1, Hana Hwang1; 1University of Maryland
We present a new technique, Resolution Augmentation through Photo-Induced Deactivation (RAPID) lithography, in which light is used to inhibit photopolymerization.  A pulsed laser is used to expose a photoresist via Multiphoton Absorption Polymerization (MAP), while a second CW laser of the same wavelength is used to inhibit the polymerization at the same time.  In analogy with Stimulated Emission Depletion (STED) microscopy, by using a spatial phase mask for the second “deactivation” laser, the volume of the polymerized region can be decreased dramatically.  We demonstrate the fabrication of polymer volume elements with axial resolution of 1/20th of the wavelength of 800 nm light employed.
(230) Coherent Anti-Stokes Microscopy of Single Carbon Nanotubes; Eric Potma; 1University of California, Irvine
A coherent technique, nonlinear Raman microscopy offers opportunities for examining the hitherto hidden coherent response of single molecular compounds. We show high resolution coherent anti-Stokes images of individual carbon nanotubes and interrogate the nonlinear response of these molecular systems in detail. We also explore spatial phase shaping techniques to enhance the nonlinear image resolution, which is crucial for discriminating nanotubes in close proximity of each other.
(231) Chemical Imaging with Raman Microscopy; Chris Michaels1; 1NIST
The use of a total internal reflection (TIR) illumination geometry for Raman spectroscopy of thin films has been reported by Bain and co-workers.  This technique takes advantage of the sub-micrometer evanescent decay length of the illumination field at the prism–sample interface.  This illumination geometry insures that Raman scattered photons originate from a thin surface region (~100 nm), yielding depth resolution far superior to that achieved with confocal techniques. Extension of the surface selectivity afforded by the use of TIR illumination to a confocal Raman microscope, wherein the specimen is illuminated through a solid immersion lens (SIL), rather than a prism, will be discussed.  A Raman microscope utilizing a custom ZnSe solid immersion lens (SIL) was utilized to record spectra of a 250 nm thick film of the transparent organic conductor poly(3,4-ethylenedioxythiophene) (PEDOT).  Enhanced lateral resolution is realized in this configuration due to the immersion effect of the SIL, in which the numerical aperture (NA) of the imaging system is increased by a factor of the index of refraction of the SIL material, yielding an NA of 1.92.  Use of TIR illumination through the SIL yields a nominal sampling depth of 200 nm. Comparable values for typical confocal Raman microscopes are an NA of 0.8 and depth resolution of 5 micrometers.  This leads to a decrease in the sampling volume of approximately a factor of 100 compared to typical confocal systems; a significant increase in the spatial resolution of this chemical imaging technique.  The use of total internal reflection (TIR) illumination greatly reduces spectral interference from underlying layers as will be demonstrated for the PEDOT system.  The optical scheme used to shape the annular illumination beam will be described.  Finally the prospects for implementation of this technique in an imaging configuration will be discussed.
(232) Confocal Raman Imaging in Geosciences; Klaus Weishaupt1, Thomas Dieing1, Andrea Jauss1, Jan Toporski1, Fernando Vargas1, Ute Schmidt1; 1WITec GmbH
Description of geological materials may require detailed knowledge of their compositional properties on the nanometer scale, leading to a growing demand for analytical methods allowing to obtain information in addition to techniques routinely applied in geosciences. Confocal Raman microscopy provides insights e.g. regarding chemical variation and distribution, structural information, or stress indication at high spatial resolution, without inflicting damage or using invasive techniques such as staining.  Raman imaging is a well-established technology for noninvasive chemical imaging of microscopic composites. The power of Raman imaging stems from the high chemical information content of molecular vibrational spectra. Since Raman spectroscopy is an inelastic light scattering process, acquisition of Raman spectra may be the time limiting factor in Raman imaging. By combining an ultrahigh throughput confocal microscope with an extremely sensitive spectroscopy system, the integration time for the acquisition of Raman spectra can be reduced to few milliseconds. This short integration time enables the acquisition of arrays of thousands of complete Raman spectra within minutes. The confocal setup in addition reduces unwanted background signals, enhances contrast and provides depth information for translucent materials. The images are evaluated from the two dimensional array of the collected Raman spectra by isolating spectral characteristics such as peak intensity, width, position, etc. Differences in chemical composition, although invisible in optical images, will be apparent in the Raman image and can be analyzed with a resolution down to 200 nm. This contribution aims to outline the key features required for confocal Raman microscopy and demonstrate the capabilities with Raman images obtained on composite materials and geological samples. 
(233) Biomedical Applications Based on a Comparative Raman and CARS-Imaging Study; Juergen Popp1,2, Christoph Krafft2, Benjamin Dietzek1,2, Andreas Stallmach3, Iver Petersen3, Michael Schmitt1; 1Friedrich-Schiller University Jena, 2Institute of Photonic Technology, Jena, 3University Hospital Jena
Raman spectroscopy has been recognized to be a powerful tool to study cells and tissues because the method provides molecular information without external markers such as stains or radioactive labels. To overcome the disadvantage of low signal intensities from most biomolecules, enhancement effects were utilized. A nonlinear variant of Raman spectroscopy called coherent anti-Stokes Raman spectroscopy (CARS) belongs to the most promising techniques because it combines signal enhancement due to the coherent nature of the process with further advantages such as directional emission, narrow spectral bandwidth and no disturbing interference with autofluorescence. Here we present for the first time a systematic experimental evaluation of the information content of the two complimentary techniques, Raman and CARS microscopy which may define future spectral imaging trends. CARS enables rapid acquisition of images within seconds in combination with laser scanning microscopes. CARS images were recorded from various tissue sections (colon, brain, liver etc.) and compared with Raman images. Raman images were obtained from univariate and multivariate (k-means clustering) methods, whereas all CARS images represent univariate results. Variances within tissue sections could be visualized in chemical maps of CARS and Raman images. However, identification of tissue types and characterization of variances between different tissue sections were only possible by analysis of cluster mean spectra, obtained from k-means cluster 
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analysis. Based on the current results we suggest a complementary application of Raman and CARS imaging. Raman imaging defines spectral regions and spectral markers that are essential for tissue classification. CARS imaging at different Stokes shifts probes these spectral descriptors at video-rate speed. Such a combination offers great prospects for clinical diagnoses.
(234) Did We Learn Something in LA-ICP-MS?; Helmut Lindner2, Jorge Pisonero1, Anemie Bogaerts2, Detlef Günther3; 1University of Oviedo, 2University of Antwerp, 3Swiss Federal Institute of Technology 
Laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) allows direct elemental analysis of nearly all kind of sample matrices with low limits of detection (< ppm), high lateral resolution (~ ìm) and high depth resolution (< ìm). Moreover, it is a fast and easy-to-use technique which requires little sample preparation. Nevertheless, it is known that all processes involved in LA-ICP-MS, including the ablation process, the aerosol transport and the conversion of the aerosol into ions within the ICP, may potentially alter the stoichiometric composition of the sample. Thus, resulting in unknown contributions to fractionation.[1]  In this context, it has been observed that for the analysis of metal samples, the laser pulse duration appears to be the dominant parameter affecting the composition of the generated aerosol and the formation of molten material in and around the ablation spot. [2,3] Therefore, the combination of ultraviolet (UV) wavelengths, adequate for the analysis of silicates and oxides, and the short pulse durations of femtosecond (fs)-LA, is considered to provide the best conditions to carry out multi-matrix calibrations and depth profile analysis. Results on these topics will highlight the advantages and drawbacks of the LA-ICP-MS technique. Moreover, information on the gas flow patterns and size dependent particle transport was gained by means of computational flow dynamics (CFD) with respect to the ablation cell with High Efficiency Aerosol Dispersion (HEAD), developed for LA-ICP-MS. [4] The HEAD cell showed experimentally that the particle size distribution (PSD) of a laser-induced aerosol was modified by shifting the distribution towards smaller particle sizes. 
(235) LA-ICP-MS and Experiments Still to be Done; Carmen C. Garcia1, Helmut Lindner2, Kay Niemax1; 1ISAS- Institute for Analytical Sciences, 2PLASMANT,University of Antwerp
Is laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) at the moment a reliable quantitative method for solid material analysis? For the majority of the LA-ICP-MS community the answer would be quite clear. Even though the analytical performance of the technique has been noticeably improved in the last years, there are still many questions to be answer and work to be done (1). Without solving these questions the technique could maybe compete with the usual techniques for quantitative solid analysis, but only for specific samples. The efforts to overcome the limiting problems have been focused in few directions. Regarding the laser ablation event, non-matrix calibration have been demonstrated to be possible with the use of femtosecond laser ablation (fs-LA), but some of the main restrictions are coming from such applications where depth resolved information must be provided or samples presenting homogenous but complicated matrices must be analyzed. In those cases, not only elemental fractionation produced during the laser ablation process is an important factor to be studied but also the optimization of the ablation cell design. Modifications in the cell and transport configurations should be done in order to improve the particles transport to the ICP.  Most of the work carried out in the last years by our group at ISAS-Dortmund has been devoted to identify some of the before mentioned problems and to find possible solutions. But even if all the important parameters or conditions are optimized there is still a factor inducing inaccuracies and is the possible fractionation occurring during the particles excitation and ionization in their way through the ICP plasma. The study of single particles behavior in the plasma could help to identify the mentioned significant processes. In any case, next experiments should be focused in specific strategies for better understanding of such processes affecting the performance of the technique. Here some of these strategies will be presented. (1) C.C. Garcia, H. Lindner, K. Niemax, J. Anal. At. Spectrom. 24 (2009) 14-26.
(236) Laser Ablation Generated Particles: Size Distribution Measurements by Differential Mobility Analyzer, and Chemical Composition by Inductively Coupled Plasma Time-of-Flight MS; Jhanis J. Gonzalez1, Dayana D. Oropeza1, Richard E. Russo1; 1Lawrence Berkeley National Laboratory
Pulsed laser ablation (266nm) was used to generate particles from a wide variety of sample matrices using femtosecond (150 fs) and nanosecond (4 ns) laser pulses. Particle size distributions measurements by Differential Mobility Analyzer (DMA) and correlation with Inductively Coupled Plasma-Time-of-Flight-Mass Spectrometer (ICP-ToF-MS) was investigated. ICP-ToF-MS mass spectrometer has the ability to measure multiple isotopes in very rapid succession (30KHz); which is particularly useful during laser ablation due to the transient nature of the signals with no sacrifice in the number of isotopes per analysis as opposite to quadrupole systems. The ICP-ToF-MS reveals fractionation and other temporal effects not observed in typical quadrupole based analysis.
(237) Laser Sampling and Rapid 2D-3D Analysis; Roland Hergenröder1, Evgeny Gurevich1, Damiano Montecelli2; 1ISAS, 2Universita Como, Italy
Nowadays, laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) is a widely used analytical method for solid samples. Laser ablation allows quick and easy sampling without much sample preparation. For this, the sample is usually placed in an airtight ablation cell flushed with an appropriate gas (usually He or Ar). However, the temporal response of the full system is limited by the wash-out time of the sample cell which exceeds normally several seconds. Clearly, dispersion of the signal and signal-to-background is influenced by the cell design. Moreover, the erratic, turbulent mixing process in most chambers seems to increase fluctuation and decrease precision in the ICP-signal.  Certain analytical interesting applications as in-depth profiling and spatially resolved mapping carry the chemical information in distinguishable fractions created by subsequent laser pulses. To accomplish an analysis without information mixing within a reasonable time the ablated material must be transported quickly out of the zone of ablation and without further mixing to the ICP. The mixing happens inevitable if the wash-out time of the ablation cell exceeds the delay between two consecutive samplings. Thus, several attempts to improve the wash-out dynamics of the ablation chambers have been undertaken. However, the success was rather limited and wash-out times of several seconds are still typical. Even laser ablation in the torch of the ICP-MS has been suggested to avoid the problems connected with a separate ablation cell. Based on a theoretical and experimental study of aerosol mixing processes, a new general concept of the ablation cell design is presented which allows decreasing the wash-out time down to several ten milliseconds. It is discussed and demonstrated that it is possible to decrease wash-out times to the limit given by the ablation process without scarifying practicability. The height of the ICP-MS peak is increased accordingly, improving the analytical performance. The idea of the design is the suppression of the gas turbulence and the ablation in the laminar-flow part of the chamber. 
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This enables the ICP-MS to distinguish material ablated with single laser pulses up to a repetition rate of 20 Hz. 
(238) Major Element Analysis using Laser Ablation Inductively Coupled Plasma Mass Spectrometry; Detlef Günther, Karin Birbaum; 1ETH Zurich
Laser ablation inductively coupled plasma mass spectrometry is a well-know technique for direct solid analysis of minor and trace element concentrations and isotope ratio determinations and precise and accurate data have been reported for a number of applications. However, this technique is not well known for major element analysis, since major elements are commonly required for internal standardization and therefore determined prior to analysis by LA-ICP-MS using complementary techniques, such as electron microprobe or X-ray fluorescence. Therefore, figures of merit for major element analysis were determined using a wide variety of reference materials. Matrix-matched and non-matrix matched calibration approaches will be compared in terms of precision and accuracy when using ns-LA and fs-LA.
(239) Elemental Analysis of Sediment Reference Materials: A Comparison between Femtosecond and Nanosecond Laser Ablation Inductively Coupled Plasma Mass Spectrometry; Mohamed Shaheen1, 2, Brian Fryer1; 1GLIER, University of Windsor, Ontario, Canada, 2Dept. of Physics,Tanta University, Egypt
Analytical data on sediment reference materials are of great importance for laboratories interested in chemical analysis of sediments. Most published and reference elemental concentrations of sediment reference materials are based on partial extractions which may not reflect the true elemental compositions. In this work we report the total element content of seven sediment reference materials (Lake sediments: LKSD-1, LKSD-2, LKSD-3, Stream sediments: STSD-2, STSD-3, and Marine sediments: PACS-2, MESS-3) as determined by Inductively Coupled Plasma Mass Spectrometry (ICP-MS) after digestion in a mixture of HNO3 and HF acids. The same reference materials were prepared in a form of solid disks using low viscosity epoxy resin for analysis by LA-ICP-MS. LA-ICP-MS has been widely used for direct elemental and isotopic analyses of solid samples and has proved successful in applications that require high spatial resolution. In this work we will investigate the analytical performance of femtosecond and nanosecond LA-ICP-MS of the sediment disks to explore if this kind of sediment preparation is suitable for the analysis of sediment cores prepared in the same way.
(240) Paul Wilks: 6 Degrees of Separation; Robert G. Messerschmidt1; 1Rare Light, Inc.
John Guare, the American playwright, wrote that there are “six degrees of separation between us and everyone else on this planet. The President of the United States, a gondolier in Venice, just fill in the names.”  While this may not be strictly true of the world in general, in the field of infrared spectroscopy instrumentation it certainly is true that we are all connected through Paul Wilks.  Such was his enormous impact on the field, from gas analysis to ATR to dedicated analyzers.  Today I will show some of those links.
(241) Quantitative Analysis using Simple, Low Resolution Infrared Analyzers; Donald Lavery1; 1Wilks Enterprise, Inc
Very simple infrared analyzers based on interference filters with a minimum number of optical components and no moving parts are increasingly being used for chemical analysis outside the laboratory.  These analyzers are small, rugged and inexpensive but their spectral resolution is significantly lower than that of typical laboratory spectrometers. The intensity response of spectrometers and analyzers is non-linear when the instrument function is broader than the absorption feature being measured.  For interference filter based analyzers, the properties of the filter can contribute further to the non-linearity.  In particular, the incomplete blocking of wavelength outside the nominal filter bandpass and imperfect alignment of the filter bandpass with the absorption feature are common conditions that contribute to response non-linearity. For gas-phase measurements, the sharpness of rotational lines and the high transparency of the regions between the lines have the same effect as a filter bandpass that is mismatched with the absorption feature. For condensed phases measured in transmission the same effects are present except that there is no contribution from rotational structure.  But for ATR measurements the illumination geometry – particularly the divergence of the illuminating beam – can cause a range of effective pathlengths resulting in an additional contribution to the response non-linearity.  Finally, for measurements that depend on the thickness of a thin film deposited on an ATR crystal, there is a saturation effect as the thickness of the film approaches the extent of the evanescent field. By considering the well known absorption mechanism involved in each of these cases, we can construct much better fitting functions for the intensity response than the purely empirical ones more often employed.  The resulting linearization of the response curves leads to an improvement in quantitative results and a wider dynamic range for these simple analyzers. 
(242) Where Has Practical Infrared Spectroscopy Gone?; Robert W. Hannah1; 1Perkin-Elmer
I believe that practical spectroscopy is still being done.  The problems and areas of possible application are still out there.  That has not changed.  The changes that have occurred are that the instruments have gotten too easy to use, and the training has gotten much skimpier. Leaders in field are telling us the older techniques are not the right thing to do, rather, use expensive accessories, more expensive instruments, and hopefully but not always save time in sample preparation.  For example, use diffuse reflectance rather than a KBr disk—sometimes right, sometimes not a good choice.  Alternatively, use an infrared microscope instead of diffuse reflectance to look at the properties of a 10-ton pile of coal.  The choice of tool must be matched to the problem definition. Paul always said keep it simple and he built instrumentation that reflected that philosophy.  They were simple to use, sometimes single purpose instruments, that produced reliable results day in and day out.  He wrote a book about one of his hobbies, horse racing.  The title was “Happiness is being in the Winner’s Circle”.  He certainly was in the winner’s circle providing practical spectroscopy tools for the field to use, and we owe him a lot for his practical good sense. 
(243) Oil Spills, Infrared Spectra and Wilks Scientific - A Perspective 35 Years Later; Chris W. Brown1; 1University of Rhode Island
During the 1970s, there were numerous oil spills along the coasts and estuaries in most parts of the world.  The U.S. Coast Guard R&D Lab in Groton, CT was charged with developing and evaluating instrumental methods suitable for analysis of spills.  At that time, there was very little experience in tracing the source of spills and there was an urgent need for an instrumental method for rapid analysis of samples.  By the mid-1970s, it was concluded that IR was the most suitable method for field analyses and that a small, digitized infrared spectrometer should be placed in each of the U.S. Coast Guard Port Captain’s offices. Wilks Scientific manufactured and marketed a small, portable instrument called the MIRAN during this time.  This instrument used a circular variable filter for the rapid measurement of infrared spectra, and it was ideally suited for field applications; however, the spectra were displayed in an analog form.  The Coast Guard wanted a digitized instrument; thus, 
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the MIRAN was re-engineered so that it would produce digitized values at the wavenumbers of each of the bands in the spectra of petroleum.  This exercise of digitizing the MIRAN did not result in sales to the Coast Guard, which decided on another direction.  However, it moved Wilks Scientific into the digitized world of spectroscopy.  The company was strongly involved in promoting infrared spectroscopy for the analyses of environmental samples.  In addition to digitizing the MIRAN, they supplied a number of neat accessories for measuring spectra of petroleum some of which are still in use today. During the present talk, spectra and methods of analysis from the 1970s will be compared with the instrumentation and methods of analysis currently in use.  There have been continuous changes and improvements in instrumentation and methods for comparing spectra.  However, those early investigations of oil spills, some 35 years ago, were the precursors to our present methodologies for measuring and comparing spectra of many types of samples. 
(244) Forensic Applications of Internal Reflection Spectroscopy –“Happiness Is Being in the Winner’s Circle!”; John A. Reffner1; 1John Jay College, CUNY
“Happiness Is Being in the Winners Circle!” is the title of a “Guide for the Harness Horse Owner” written by Paul A. Wilks, Jr. This little book is a cameo of this practical man who contributed so much to the development infrared spectroscopy.  We are here today to pay honor and respect to him.  Paul was the prototype for the modern entrepreneurial engineer, scientist and businessman.  Euclid elucidated the laws for external reflection in 300-BC.  Newton discovered internal reflection nearly 2000 years later.  It took another 2500 years before Fahrenfort and Harrick applied internal reflection to infrared spectroscopy, but Paul Wilks developed ATR spectroscopy into a business in less than two years.  Paul Wilks believed infrared spectroscopy to be the primary technology for chemical analysis --- he was driven to apply infrared spectral analysis everywhere. The application of infrared spectroscopy provides the reliable and documented analysis of evidence that is required in criminal investigations.  There is increased interest by the courts and public advocates to advance forensic science.  Infrared analysis has several advantages to meet these demands.  It is fast, reliable and has an established scientific reputation.  Since infrared spectral analysis and microscopy were united, infrared microspectroscopy became an essential technique for analysis of trace evidence.  A microscopic particle of evidence, such as paint, fibers, drugs, glitter, soil mineral or explosive, can be detected, documented and analyzed.  Infrared analyses of evidence provide leads for investigators and information linking or excluding suspects. The analysis of evidence is presented in court and judges and jurors use it in their findings of fact.  The application of infrared spectroscopy to forensic science is helping to lead our criminal justice system into the winners circle. Since the development of small internal reflection elements (IRE’s) internal reflection spectroscopy (IRS) is the most useful technique for evidence analysis.  Using diamond IRE’s, glass and soil mineral particles are analyzed by IRS.  IRS is a direct infrared analysis of evidence; little or no sample preparation required. Attenuated total reflection (ATR) infrared spectra are data for determining molecular chemistry and they yield extensive information for comparative analysis of evidence. 
(245) Taking ATR into the Field : Portable FT-IR in Defense of the Homeland; David Schiering; 1Smiths Detection
In the last decade, developments in attenuated total reflection (ATR) instrumentation and methods have been at the forefront of a renaissance in practical applications of Fourier transform infrared (FT-IR) spectroscopy. In fact, it may be said that ATR spectroscopy has contributed significantly to a more widespread adoption of FT-IR spectroscopy. FT-IR spectroscopy is now used outside of the lab, in inhospitable environments by non-spectroscopists and non-chemists. It is therefore fitting that this presentation is given in a symposium honoring Paul Wilks, Jr., since the widespread application of ATR methods and was long his goal.  This presentation will concern portable FT-IR instruments that use an ATR sample interface employing a diamond internal reflection element (IRE). Instrumental design attributes, performance, and example applications relevant to homeland security and force protection will be presented. 
(246) Raman Spectroscopy - A Great Tool for Sticky Situations?; Neil Everall1; 1Intertek-MSG
Raman spectroscopy is an extermely powerful tool for characterising the chemistry and cure of high performance adhesives, giving insight into reaction kinetics, stoichiometry, and the nature of the products that are formed. It is particularly useful for analysing adhesives which cure through the reaction of unsaturated groups to yield intractible thermosets which are resistant to analysis by NMR and MS, and which are not trivial to characterise in the infrared due to the low absorption cross sections of the reactive groups. This presentation will show how Raman spectroscopy has been used to optimise complex adhesive formulations, via an improved understanding of the role of individual components in complex formulations. Structure-property relationships are considered.
(247) A Decade under the Microscope: Chemical Imaging for Fun and (Occaisionally) Profit; Linda Kidder; 1Malvern Instruments, Inc.
Laboratory-based chemical imaging has evolved from a novel, unusual analytical technique to one used to solve real problems in a broad range of application areas.  Because chemical imaging is positioned to provide simultaneous chemical and physical characterization, it is anticipated that it will continue to augment conventional analytical techniques that only provide one or the other.  In addition to a quick tour through instrumental advances over the past decade, this presentation will also explore some of the unique attributes of chemical imaging, and how these have evolved over time.  For example, chemical imaging redefines the notion of detection limits.  Insights into employing calibration-less qualitative multivariate modeling and how to derive quantitative information through a statistical approach will be explored.  Also, the application of chemical imaging as a primary analytical technique and its ability to predict manufactured product quality will be presented.
(248) Raman Spectroscopy: Beyond Crystallization and Laboratory Reaction Monitoring; Ian Lewis; 1Kaiser Optical Systems, Inc.
Polymorphs, different solids forms, of a chemical entity are well known.  The polymorphic form of a material can affect its physical properties, and in the case of pharmaceuticals its biotherapeutic properties.  Raman spectroscopy offers the ability to measure crystalline materials which tend to yield stronger Raman spectra than amorphous materials. Due to the sensitivity of Raman to crystalline form and the ability to measure Raman spectra in situ, Raman has been extensively used for crystallization monitoring within the pharmaceutical R&D community.  However, the potential for Raman is significantly greater than simply monitoring crystallization steps.  Raman analyzers are capable of following chemical entities from early stage screening, through yield optimization, reaction analysis scale-up, and into manufacturing.  A significant number of pharmaceutical formulations are delivered to the patient as solid dosage forms.  In addition to the sensitivity of Raman for crystalline drug substances (DS), the Raman spectrum 
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of typical excipients is weak. This allows Raman spectroscopy to provide information on the active drug form in a drug product (DP) formulation even for high potency, low active concentration formulations.  The combination of the relative sensitivity of Raman towards drug substances, and components of drug formulation and the ability to monitor materials non-destructively and in situ provides Raman spectroscopy the ability to identify and measure critical quality attributes (CQAs) at many stages of a product’s development and manufacture.  The ability to identify and monitor CQAs is an important step in ensure quality manufacturing outputs and meeting the challenges identified in the Quality by Design (QbD) initiative.  In this presentation examples of Raman spectroscopic analysis of several industrial operations, made in situ, and the challenges associated with these measurements will be given.  Application examples will cover a range of sampling conditions including screening, immersion sampling, large area solids monitoring using PhAT technology, and transmission Raman measurements.  These applications correspond to DS development and production, as well as important DP manufacturing unit operations including granulation, blending, coating, and quality assurance. 
(249) Nanoscale Raman Spectroscopic Imaging: Applications to Biological Assemblies; Ira Levin1, Tso-Ching Chen1, Stephan Stranick2, Zachary Schultz1; 1National Institutes of Health, 2National Institute of Standards and Tech
Intrinsic cellular heteterogeneity serves to regulate critical functions, such as, cellular signaling, recognition, adhesion, replication and trafficking.  Direct investigation of cellular heterogeneity is complicated by the subtle molecular interactions that dictate  organizational responses within the cell and its organelles. An interesting example of molecular heterogeneity occurs, for example, within the plasma membrane in which the role of lipid microdomains assume importance in a variety of membrane functions.  Our current experimental results have successfully identified chemical heterogeneity in model membrane bilayers that indicate the existence of lipid microdomains  on the order of 10’s of nanometers.  To investigate further these nanoscale domains, we are developing a high-spatial resolution microscope that has the potential to observe these microdomains in intact cells. We have achieved a spatial resolution of approximately 100nm using tip-enhanced Raman spectroscopy imaging techniques; these Raman near field optical microscopy results suggest that label free, nanoscale, biological imaging at the cellular level is nearing reality. 
(250) The Emergence of Spectral Imaging as a Powerful Industrial Problem-Solving Tool; Curtis Marcott1; 1Light Light Solutions
Over the past twenty years, spectral imaging has emerged as a sensitive and specific probe of the distribution of chemical species in a sample matrix.  The availability of focal-plane-array (FPA) cameras covering the mid- and near-infrared (NIR) spectral ranges has enabled the collection of tens of thousands of spectra in a single measurement.  A sampling of some industrial applications of spectral imaging to fabric, paper, food, and biological tissue will be presented.
(251) Part-Per-Billion Gas Sensing with Compact Photoacoustic FTS; Christopher Manning1, Mike J. Gross1, Alan C. Samuels2; 1Manning Applied Technology, 2US Army Edgewood Chemical Biological Ctr
Fourier transform infrared spectrometers are powerful tools for molecular identification and quantification. After 40 years of commercial production, the markets for these instruments generally are quite efficient. Market inefficiency generally manifests as mispricing. Many markets have mispricing, which usually are transient. The current macroeconomic situation is examined and related to the the FT-IR spectrometer markets. One spectrometer market that remains inefficient to the present day is the one for handheld instruments. While technology suitable for miniaturization of FT spectrometers has been available for nearly 15 years, only a few companies have developed handheld FT-IR spectrometers. The performance of the current generation of handheld instruments is quite limited, by the uncooled detectors and short path lengths that are feasible in miniaturized instruments. A portable FT-IR spectrometer for gas phase measurements is described; the new design is premised on a combination of trap-and-purge preconcentration with photoacoustic detection. The native sensitivity of gas phase photoacoustic detection with blackbody sources is quite modest, being about part per million. The use of trap-and-purge preconcentration can increase the sensitivity by at least three orders of magnitude. Preliminary results are presented showing a sensitivity of about 10 parts per billion. While many sampling interfaces are known, photoacoustic cells, as well as trap-and-purge preconcentration, lend themselves to miniaturization, much more so than cryogenically-cooled detectors and gas cells.
(252) Multiple-Population Period Transient Spectroscopy (MUPPETS): Disentangling Heterogeneity in Rates; Mark Berg, Champak Khurmi; 1University of South Carolina
Although the comparison of coherent dynamics across multiple time periods is the basis of most multidimensional spectroscopies, MUPPETS (Multiple-Population Period Transient Spectroscopy) compares population decay in different time periods.  It is able to disentangle the kinetics of different subensembles with different rates that coexist within the sample.  This ability is formally analogous to the ability of coherent “echo” spectroscopies to disentangle spectral heterogeneity.  In fact, using inverse Laplace transforms to define rate spectra, parallels of hole burning and 2D correlation spectra have been defined.  Experimentally, MUPPETS is implemented as a six-beam, heterodyne-detected grating spectroscopy.  Diffractive-optics techniques, which have been used in four-beam gratings, are extended to six beams.  Demonstration experiments confirm that MUPPETS can recover the individual kinetics of multi-component mixtures, even when the individual components have nonexponential decays.  Experiments in an ionic liquid show strong rate heterogeneity, consistent with simulations showing microphase separation in these materials.  A new theoretical framework has been developed to handle MUPPETS experiments of arbitrary dimension and dynamical process (excited-state decay, rotation, diffusion, etc.).  An incoherent Hilbert space is defined, including complex basis sets and operators.  MUPPETS experiments are expanded as pathways within this space, just as multidimensional experiments are expanded as pathways in Liouville space.  A particular advantage of this approach is the use of irreducible tensor operators to systematically handle the polarization combinations of experiments with large numbers of beams.
(253) Ultrafast Infrared Spectroscopy of Charge Carrier Dynamics in Organic Photovoltaic Materials; John Asbury1, Ryan Pensack1, Kyle Banyas1; 1Penn State University
Photoinduced interfacial electron transfer and free carrier formation dynamics in polymer blend photovoltaics are examined using ultrafast 2DIR and vis-IR spectroscopy.  The carbonyl (C=O) stretch of the functionalized fullerene, PCBM, is probed as a reporter of the dynamics in a blend with a conjugated polymer, CN-MEH-PPV.  Electron transfer from CN-MEH-PPV to PCBM occurs on time scales ranging from 100fs to 1ps.  PCBM molecules at interfaces with the polymer have carbonyl vibrations that are higher in frequency compared to the ensemble.  The frequency 
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variation results in part from a vibrational Stark shift providing a means to directly observe the formation of free carriers through spectral evolution of the carbonyl stretch.  Free carrier formation occurs on the 1–10ps time scale suggesting that the charges experience a smaller effective Coulombic binding energy than expected.  Interfacial dipoles that form at PCBM:CN-MEH-PPV interfaces may be responsible for decreasing the Coulombic binding energy.
(254) Using Coherent 2D Spectroscopy to Separate Rotational and Vibrational Contributions in Heavily Congested Electronic Spectra; Peter Chen1; 1Spelman College
High resolution coherent two-dimensional spectroscopy can provide peak-coupling and peak-sorting capabilities that are useful for dealing with problems such as severe spectral congestion.  For example, newly developed techniques can be used to deal with complex gas phase electronic spectra that have tens of thousands to millions of peaks.  In addition to improving the resolution, coherent 2D spectroscopy can group and sort peaks by quantum number, selection rule, and species.  This talk will include a brief introduction to the technique and examples that show how pattern recognition can be used to interpret the results.  Samples will include molecules that are important in atmospheric chemistry, photochemistry, and the study of conical intersections.
(255) Relaxation-Assisted 2DIR: Correlating Energy Transport Time with Intermode Distance; Igor Rubtsov; 1Tulane University
Implementation of a novel relaxation-assisted 2DIR spectroscopy method in several molecular systems, including model compounds, peptides, and transition metal complexes, is presented.  Cross-peak amplifications exceeding 25-fold are demonstrated.  Modeling of the energy transport pathways is presented and tested on several molecular systems.
(256) Surface Plasmon Aided SFG; Junrong Zheng1, Hongtao Bian1, Jaeho Sung2, Weitao Liu2, Daniel Rosenfeld3, Feng Wang2, Yuen-Ron Shen2; 1Rice University, 2UC Berkeley, 3Stanford Unversity 
The methodology of Surface Plasmon (SP) Aided Sum Frequency Generation (SFG) is introduced and tested with experiments. In the new method, the infrared (IR) incident light of SFG can “tunnel” through a metal film by coupling to the surface plasmon of the film. By such, the IR attenuation by the liquid phase of a metal/liquid interface in SFG measurements could be avoided. Both SP single-resonance (either IR or visible light) and double-resonance (IR and SFG) schemes on metal/air and metal/water interfaces are investigated. The advantages and disadvantages of the method are analyzed. Future directions are discussed.
(257) Quantum Effects in Biology:  Using Spectroscopy to Elucidate Design Principles of Photosynthesis; Gregory Engel1; 1The University of Chicago
Life on earth is effectively solar powered, yet how energy moves through photosynthetic complexes prior to the biochemical steps of photosynthesis is still not completely understood.  Evidence for a purely quantum mechanical mechanism of energy transfer in photosynthetic complexes was discovered in the Fenna-Matthews-Olson (FMO) complex of Chlorobium tepidum in 2007.  The quantum beating phenomenon observed in this complex is now much better understood.  Further, new data indicate that this mechanism is not specific to FMO, but manifests in reaction centers of purple bacteria and antenna complexes of higher plants.  Having observed such a mechanism in disparate photosynthetic complexes, we are exploring what the minimal requirements are to support quantum coherence transfer in a biological environment and how such an environment might be reproduced synthetically.  Emerging details in this story will be presented along with a preview of upcoming experimental efforts to dissect the details of energy transfer, the basis for the efficiency of the energy transfer process and efforts to isolate signals at room temperature. 
(258) Direct Orthotopic Human Glioma Models: Protein and Drug Analysis using MALDI-IMS; Sara Frappier1, Anuraag Sarangi1, Michael Cooper1, Richard Caprioli1; 1Vanderbilt University
Introduction Detection and identification of changes in the proteome of glioma resulting from administration of the plant alkaloid, cyclopamine, provides invaluable insights into the drug’s activity.  Typically, the cadre of proteins affected by the drug administration is not extensively known. The goal of this study was to detect the distribution of cylopamine, while monitoring the corresponding proteome changes between non-dosed and dosed glioma using MALDI Imaging MS. This proteome response was then related back to the proteome of the tumor biopsy that the xenografts were derived from. These changes can provide information relating to drug efficacy, drug toxicity, and the pharmacodynamic effects.  This leads to discovery of biomarkers of response which are critically needed in order to personalize treatment decisions for individual patients. Additionally, pharmacokinetic parameters will be analyzed in a time dependent manner. Method: Nod/Skid black mice were directly xenograft with CD133+ cells extracted from human brain tumor biopsies.  Tumor growth developed for multiple weeks.  The mice were dosed with cyclopamine in cyclodextrin (50m/kg) twice daily interpernital for 5 days.  Control mice were administered the cyclodextrin only.  Mice were terminated 5 hours post final dose and brains excised, flash-frozen, sectioned on a cryostat (12µm) and thaw-mounted onto gold-coated MALDI targets.  Both the mouse brain tissue and human biopsy tissues were spotted with sinapinic acid for protein images and á-Cyano-4-hydroxycinnamic acid for drug images on an acoustic reagent multispotter (Labcyte). Protein images were acquired for each of the brain sections using a MALDI-TOF-MS (Bruker).  Drug images were acquired on a MALDI- LTQ (Thermo). Preliminary Data: MALDI TOF images for protein and drug were acquired for each brain.  From the protein images, regions of interest were selected corresponding to substructure in the brain and these spectra were pre-processed.  Comparative SAM analysis was performed and results indicate drug distribution can have either direct positive or negative effect on detected protein signals in the xenograft models.  The features found to have intensity changes in the xenografts are also detected in the patient biopsies.  These results support using direct orthotopic xenograft models to serve as a bridge linking pre-clinical and clinical research. 
(259) MALDI Imaging of Ocular Lens Proteins: A Spatial View of Protein Aging; Kevin Schey1, Angus Grey1; 1Vanderbilt University
Because lens fiber cells lose their organelles to become a transparent tissue, the ability to degrade and synthesize new protein is severely limited in the ocular lens. Since the lens continues to grow throughout our lifetime and central core fiber cells were laid down at birth, an age gradient of lens proteins is generated. MALDI tissue imaging has been applied to view the spatial differences in protein modification with high spatial resolution on both soluble and major membrane proteins. Sample preparation of lens sections is accomplished via methanol soft landing to adhere tissue to the sample plate surface and to allow tissue washing. Soluble proteins are targeted by subjecting the tissue to graded ethanol washes and standard matrix solvent conditions, while integral membrane proteins are prepared by extensive washing of tissue to remove soluble proteins, followed by matrix application in high organic 
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solvent content solution. On tissue tryptic digestion has also been developed for integral membrane protein imaging.  Standard MALDI-TOF image acquisition methods reveal extensive post-translational modification of both soluble and membrane lens proteins with fiber cell age (i.e. toward the core). A ring of phosphorylated alpha crystallin is observed in the inner cortical region while truncated proteins increase toward the core. A novel fatty acid acylation was detected on the major membrane protein, Aquaporin 0, in the inner cortical region. The MALDI imaging methodology allows age-related modifications to be observed with a high degree of spatial resolution providing a more thorough understanding of lens protein aging.
(260) MALDI Imaging and Identification of Small Molecules in Eye Tissue Flat-Mounts; Timothy J Garrett1, Robert F. Menger1, William W. Dawson1, Richard A. Yost1; 1University of Florida
Mass spectrometric imaging is a growing field with multiple applications and offers the ability to both identify a wide-array of compounds and determine their distributions within tissues.  This presentation focuses on the role tandem mass spectrometry (MS/MS and MSn) plays for the identification and localization of ion signals, primarily phospholipid species, detected from tissue focusing on large flat-mounted eye specimens.  The evaluation of ion distributions in both aging and age-related macular degeneration is described.
(261) Mass Spectrometric Imaging in High Spatial Resolution and High Mass Resolution for the Study of Plant Functional Genomics; Young Jin Lee12, Ji Hyun Jun12, Zhenjiu Liu12, Zhihong Song12, Basil Nikolau12, Edward Yeung12; 1Iowa State University, 2Ames Laboratory-US DOE
Introduction: We are developing and applying mass spectrometric imaging technique for the study of plant metabolites. In this study, we applied mass spectrometric imaging technique to understand cer1 gene function in Arabidopsis. Specifically, we studied the changes of surface metabolites between the mutant and the wild type by systematically exploring various organs, such as leaves, flowers, stems, and roots. Cer1 is well known to be related with biosynthetic pathway of cutin waxes, especially the conversion of long chain fatty acid to alkane. However, its exact function is not known, nor its metabolomic consequences.  Experimental: Arabidopsis thaliana wild type (Ler) and eceriferum1 mutant (cer1; wax mutant) were used for this study. vMALDI-LTQ and MALDI-LTQ-Orbitrap were adopted with colloidal silver or colloidal graphite as matrix. 13~25micron scale high spatial resolution was developed to monitor the fine structures in root hairs and flower organs. Summary: Flavonoids on flower and suberin waxes on roots were not affected by cer1 mutation. However, a dramatic difference is observed in cutin waxes between cer1 mutant and wild type. Most of the major cutin waxes such as C29 alkane, C29 ketone, and C26 and C28 fatty acids were very abundant in wild type, but mostly absent in cer1 mutant. In contrast, C30 fatty acid was much more abundant in Cer1 mutant compared with wild type. It was consistently observed on the surface of flower, leaf, and stem. An isobaric mass of m/z 515 could be assigned as either silver adduct of C29 alkane or C28 aldehyde and could not have been distinguished with low resolution LTQ. Using high mass resolution with LTQ-Orbitrap, we could differentiate the two isobaric masses and found C29 alkane is dominant on wild type while C28 aldehyde is dominant in the mutant. From our data, we hypothesized that 1) cer1 gene is related with the conversion of aldehyde to alkane and 2) C26 and C28 fatty acids have an alternative metabolic pass ways while C30 fatty acid does not. Our research suggests that mass spectrometric imaging technique can be used to study plant functional genomics in sub-tissue localization. 
(262) Tissue Imaging using Desorption Electrospray Ionization; Chunping Wu1, Demian Ifa1, Nicholas Manicke1, Graham Cooks1; 1Department of Chemistry, Purdue University
Mass spectrometry imaging techniques can provide spatially specific chemical composition information on tissue. Desorption electrospray ionization (DESI) is a soft ambient ionization technique. DESI is ideal for small molecule imaging, because it produces little fragmentation and has no interference from matrix at the low mass range.  Histochemical study of porcine adrenal gland using DESI imaging is specific and sensitive, and has advantages over the traditional immunohistochemical method. Subtle differences in the distributions of closely related compounds like norepinephrine and epinephrine and the lipids were distinguished easily using DESI imaging. By coupling DESI imaging with a high mass resolution Orbitrap (Thermo Scientific, San Jose, CA), the peaks can be accurately assigned. Nonpolar biologically important molecules (eg. cholesterol) cannot be easily detected by DESI or ESI, due to the low proton affinity (low acidity). By using reactive DESI, a variant on the basic DESI experiment, rapid and direct analysis of cholesterol in tissue samples at ambient conditions was achieved. The experiment is carried out by dissolving a suitable chemical reagent into the spray solvent; no sample preparation is needed. The reaction occurs at the spot being sampled concurrently with acquisition of mass spectra to improve sensitivity and selectivity of target molecules. Simultaneously, polar and small molecules can still be ionized through protonation or cationization. In this example of the new method, improved selectivity and sensitivity is demonstrated for cholesterol and other biological alcohols by doping the solvent spray with precharged betaine aldehyde. This reagent reacts selectively with alcohols by nucleophilic addition to generate a hemiacetal salt, the ready ionization of which improves analytical performance. With this charge labeling method, detection limits were reduced from >200ng (nonreactive) to ~1 ng for cholesterol and fat-soluble vitamins. Using reactive DESI, cholesterol in porcine adrenal gland and rat brain tissues (coronal and sagittal sections) was successfully imaged under ambient conditions.  The capabilities of DESI imaging (and its reactive form) will facilitate studies of histology, drug distributions and diagnostic applications.  
(263) High-Resolution Mass Spec Imaging of Small Molecule Targets using MALDI-FTMS; Katherine Kellersberger1, Santosh Kesari2, Claire Sauvageot2, Nathalie Y.R. Agar3,4; 1Bruker Daltonics, 2Dana Farber Cancer Institute, 3Brigham and Womens Hospital, 4Harvard Medical School, Neurosurgery
Mass spectrometry imaging (MSI) has proven to be a powerful technique for the direct analysis of chemical species from tissue. By combining the sensitivity and selectivity of mass spectrometric detection with spatial information such as that obtained using optical techniques, Matrix Assisted Laser Desorption Ionization (MALDI) MSI experiments provide a workflow which relies not on radio- or immuno- labeling strategies, but rather on the accurate determination of molecular mass for selectivity.  As the performance of the mass spectrometric detector used for MSI experiments increases, so does the confidence in the elemental assignment of a molecule. In particular, Fourier-transform mass spectrometry (FTMS) is emerging as a preferred platform for the analysis of small molecule targets.  The high mass accuracy and resolving power achievable by MALDI-FTMS provide a powerful platform for the simultaneous assessment of multiple targets from tissue which facilitates both targeted and non-targeted analyses. Here, we present examples of the use of high-field MALDI-FTMS and its advantages in clinical studies, such as the simultaneous imaging of drug and metabolite distribution of targeted anti-cancer therapy administered at therapeutic levels and the identification of 

ABSTRACTS

potential lipid biomarkers and their change in response to biological transformations. 
(264) Mass Spectrograph Equipped with a Novel Faraday-Strip Array Camera for use in Plasma-Source Mass Spectrometry; Jeremy Felton1, Gregory Schilling1, Steven Ray1, Roger Sperline2, M. Bonner Denton2, Charles Barinaga3, David Koppenaal3, Gary Hieftje1; 1Indiana University, 2University of Arizona, 3Pacific Northwest National Laboratory 
A Mattauch-Herzog geometry mass spectrograph (MHMS) has been constructed and equipped with a multichannel Faraday-strip array detector termed the Focal Plane Camera (FPC).  The Mattauch-Herzog geometry focuses the ions along a plane rather than to a single point.  This enables the FPC to attain simultaneous detection of a range of mass-to-charge (m/z) values.  The FPC incorporates individual detector elements (IDEL), each with its own capacitive trans-impedance amplifier (CTIA).  Each CTIA features two user-selectable levels of gain controlled by capacitors in the CTIA feedback loop.  Each channel in the FPC also features a sample and hold amplifier (SaHA) to ensure simultaneous detection across the array.  Such a system offers several key advantages over traditional scan-based mass spectrometers.  First, the duty cycle is greatly improved and can theoretically reach 100%.  This advantage provides improved limits of detection, reduced sample sizes, and shorter analysis times.  A second advantage is the ability to remove correlated noise between two or more analyte channels through ratioing, thereby yielding very accurate and precise isotope ratios.  A final advantage that is realized through simultaneous detection is the elimination of spectral skew that can otherwise occur when several analytes must be monitored throughout time-dependent signals, such as those from chromatographic separations or single-shot laser ablation events, when a scan-based system is used.  Detection limits, linear dynamic range, and other figures of merit have been determined for the FPC using inductively coupled plasma mass spectrometry (ICP-MS).  These values, as well as discussion of an updated FPC detector will be presented.
(265) Towards High-Resolution ICPMS with Orbital Trapping Technology; David W Koppenaal1, George J. Hager1, Charles J. Barinaga1, Martin Liezers1; 1Pacific Northwest National Laboratory
Resolution remains a limiting constraint in plasma source mass spectrometry, despite chemical resolution improvements approaches enabled by collision and reaction cell ICPMS technology, where effective resolution of greater than 600,000 R has been achieved on single or selective isobars. Instrumental approaches, enabling spectrum-wide high resolution, are still highly desired however. High resolution is especially needed in more demanding and complicated applications, including radionuclide and metallomics determinations.  Following our work with quadrupole ion trap MS and the subsequent development of collision/reaction cell approaches, we have recently coupled plasma ionization sources with new, high-resolution orbital trapping (Orbitrap) mass spectrometry instrumentation. The instrument configuration developed allows for either low-resolution or high-resolution observation of atomic and isobaric ions. Using the Orbitrap technology allows resolution of up to ~200,000 R to be achieved for atomic species. We will describe continuing efforts to efficiently interface ICP, GD, and afterglow plasma sources to the Orbitrap MS instrument. The potential exists for instrumental high resolution capability that would alleviate most, if not all, isobaric interferences in plasma source mass spectrometry. 

(266) A New Design of Ion lens and Collision Reaction Cell for High-Efficiency Collision Mode Interference Removal for ICP-MS; Amir Liba1, Edward McCurdy1; 1Agilent Technologies
From its inception, numerous debates have risen regarding the performance of collision/reaction processes in quadrupole ICP-MS.  None-the-less, collision/reaction cells have proved their performance while improving analytical accuracy and data reliability, especially for those traditionally “problematic” analytes that suffer from a single or multiple species of polyatomic interferences in a variety of sample matrices. Unlike reactive gases, the removal of polyatomic interferences using collisional mechanisms does not rely upon the reactivity of the gas with the interference.  Using an inert gas, removal of polyatomic interferences may be accomplished by means of kinetic energy discrimination (KED).  KED takes advantage of the fact that polyatomic interferences are larger in cross sectional area than the elements with which they interfere.  As both polyatomics and analytes traverse the cell, the polyatomics will collide with many more collision gas molecules than will the analyte.  As a result of these repeated collisions, the speed of the polyatomic ion is very much reduced and simply does not have the velocity required to enter the quadrupole mass filter.  The analyte however does, and as such may be measured free of the interference. For an effective collision mode, one has to ensure that all the ions arrive at the cell with a very narrow ion energy spread, and with the same mean ion energy, so that a small change in the ion energy of the polyatomic ions can allow them to be discriminated from the analytes.  Furthermore, a large number of collisions are required to give sufficient energy resolution for this discrimination to take place, so the cell must permit the use of high cell gas pressures, while maintaining high ion transmission.  In this presentation, we will discuss the design and development of a new 3rd generation Octopole Reaction System collision/reaction cell design (known as ORS3), which provides much more effective interference removal in collision mode.  Moreover, discussion of new ion lens design that provides high ion transmission while maintaining effective interference removal will be presented. 
(267) Extending the Linear Dynamic Range in ICP-MS: Technical Principles and Applications; Meike Hamester1, Julian Wills1, Torsten Lindemann1, Lothar Rottmann1; 1Thermo Fisher Scientific
Sector Field ICP-MS (ICP- SFMS) represents the high end for elemental analysis of solids or liquid samples, elements, isotope ratios or species. Double focusing sector field analyzers with its inherent high performance are vital tools for research related applications and have matured to be a workhorse for the modern laboratory. The high selectivity as a result of the high resolution capability is the base for a straightforward operation, and offers matrix independent universal methods to be used. Likewise Quadrupole ICP-MS the instruments offer a linear dynamic range of more than 9 orders of magnitude. However, meanwhile an even larger dynamic range became reality for SF ICP-MS. The ELEMENT XR (Thermo Fisher Scientific) incorporates a combination of a Secondary Electron Multiplier (SEM) and a single Faraday detector driven by fast electronics enabling a linear dynamic range of more than 12 orders of magnitude. The presentation will describe the technical realization of the new detector and demonstrates its benefits for typical ICP-MS applications, with emphasize on laser ablation and isotope ratio measurements.
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 (268) Protein Studies in Cerebral Spinal Fluid Fractions with capLC-ICPMS and nanoLC-CHIP-ITMS; Karolin K. Kroening1, Julia Kuhlmann1, Renee Easter1, Yaofang Zhang1, Joseph A. Caruso1; 1University of Cincinnati
Human cerebral spinal fluid (CSF) is a secretion product of several different central nervous system structures. It surrounds the brain, spinal column, as well as the optic nerve up to and including the optic disk. As a relatively undiluted draining system from the brain, it reflects several different disorders of the central nervous system (1).  Metallomics represents a comprehensive approach to study and identify metal containing proteins or metalloproteins present in the CSF, and may be utilized to discover disease associated proteins as possible biomarkers to signal further complications from diseases, such as stroke.  The identification of metalloproteins in human cerebral spinal fluid is an important approach to the study of biomarkers, which can lead to the prediction of neurological diseases. Capillary liquid chromatography (cap-LC) coupled to inductively coupled plasma mass spectrometry (ICPMS) and nano liquid chromatography electrospray ionization-ion mass spectrometry (nanoLC-CHIP/ITMS) represent a suitable method for screening metalloproteins and phosphorous and selenium associated with particular proteins.  Fractions from CSF samples have been collected offline and identified separately with nanoLC-CHIP/ITMS.  CapLC-ICPMS and nanoLC-CHIP/ITMS are sensitive enough techniques for the identification of metalloproteins in complex biological matrixes such as CSF.  In this study low molecular weight CSF (
(269) A Multivariate Approach to Internal Standard Choice for ICP(TOF)MS and its Applicability Across Instrument Platforms; Haley Finley-Jones1, John Molloy2, James Holcombe1; 1The University of Texas at Austin, 2NIST
Internal standardization is commonly used in conjunction with ICP-MS analysis as a way of improving precision.  An ideal internal standard is one whose signal changes are exactly proportional to those of the analyte.  Therefore, all changes in the ratios between the two can be attributed to a change in analyte concentration.  This ideal internal standard can potentially improve not only precision, but accuracy as well.  Previous studies suggest that similarity in mass is the most important consideration when choosing an analyte/internal standard pair.  There are also a number of studies that utilize a single internal standard for a variety of analytes.  The present study developed an internal standard prediction program by monitoring over 5,000 unique analyte/internal standard ratios over 37 system perturbations.  Relative standard deviations of these ratios were used to create a ranked list of internal standards for any given analyte.  Multivariate statistics were then used to correlate good analyte/internal standard pairs to similarities in chemical properties.  The practical utility of this prediction program was later evaluated with nine analytes chosen for their wide range of masses and other chemical properties.  Error in concentration was calculated and used to compare a number of analyte/internal standard pairs along with the use of no internal standard.  This evaluation study was then reproduced on the same ICP(TOF)MS after multiple reoptimizations and on an ICP(Quad)MS to determine the long term applicability of the prediction program and its performance across multiple instrumental platforms.
(270) Infrared Spectroscopic Imaging for Noninvasive Detection of Latent Fingerprints; Nicole Crane; 1Wyeth Pharmaceuticals
The capability of Fourier transform infrared (FTIR) spectroscopic imaging to provide detailed images of unprocessed latent fingerprints while also preserving important trace evidence is demonstrated. Unprocessed fingerprints were developed on various porous and nonporous substrates, including trash bags, tape, and various papers. Data-processing methods used to extract the latent fingerprint ridge pattern from the background material included basic infrared spectroscopic band intensities, addition and subtraction of band intensity measurements, principal components analysis (PCA) and calculation of second derivative band intensities, as well as combinations of these various techniques. Additionally, trace evidence within the fingerprints was recovered and identified.
(271) Hyperspectral Imaging of Colorless Pepper Spray and Lubricants; Kerri Moloughney1, Diane Williams2; 1Oak Ridge Institute of Science and Education, 2FBI, Laboratory Division
In forensic investigations, a portion of the evidence being processed involves identification of colorless materials.  While some types of evidence have standard methods for detection and visualization, such as latent fingerprints, there are some that do not, including residues of pepper spray and personal lubricants. Therefore, a research study was initiated to investigate the feasibility of using hyperspectral imaging (HSI) to locate these colorless materials on fabric.  HSI systems collect both spatial and spectral information simultaneously.  The resulting “data cube” enables the user to determine the precise location on the image from which a particular spectrum was obtained.  MK-4 pepper spray and Astroglide® and KY® personal lubricants were deposited on a set of six different fabrics, including both light and dark colors and five different fabric types. Images were taken using two visible/near infrared (VNIR) and one short-wave infrared (SWIR) hyperspectral cameras, sensitive in the wavelength regions 400-950 nm and 950-1700 nm, respectively.  Using ENVI® software for post-processing, false-color images showing chemical differences allow the visualization of the pepper spray and lubricants on both light- and dark-colored fabrics.  This technique provides forensic examiners with a non-destructive method for determining the location of colorless materials on fabrics. 
(272) Chemical Imaging of Ink Line Crossings; Kerri Moloughney1, Diane Williams2; 1Oak Ridge Institute of Science and Education, 2FBI, Laboratory Division
In the analysis of questioned documents and forgeries, it is sometimes necessary to determine the sequence in which pen strokes were written.  A possible method of ascertaining this information is by using attenuated total reflectance-Fourier transform infrared (ATR-FTIR) chemical imaging.  Following up a study by Bojko et al., in which it was reported that ATR imaging can be used to determine the order of placement of ball-point pen ink and laser printer toner, research was initiated to expand the forensic possibilities of this technique.  Samples of line crossings of ball-point pen ink, gel pen ink, pencil, ink-jet printer ink, and laser printer toner were produced, and each was imaged using a germanium ATR crystal and a focal plane array detector.  This method provides both spatial and spectral information across the sample, and allows for the spectral determination of samples with varying chemical composition.  The imaging software allows the user to exploit these chemical differences and produce images at key wavelengths where the inks exhibit characteristic spectral differences.
(273) Using Single-Point ATR-FTIR and ATR-FTIR Imaging for the Detection and Characterization of Counterfeit Pharmaceutical Tablets; Adam Lanzarotta1,2, Zachary Wenker2, Mark Witkowski1, Andre Sommer2; 1USFDA Forensic Chemistry Center, 2Miami University
The role of vibrational spectroscopic techniques for the detection and characterization of counterfeit pharmaceuticals continues to expand as the sophistication of these products improves. This can be attributed to a number of factors including the ability of FT-IR 
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and Raman spectroscopy to acquire solid-state information on APIs and excipients in various crystalline and polymorph forms.  FT-IR spectroscopy has been used in the past to detect counterfeit tablets utilizing both single-point ATR-FTIR and ATR-FTIR imaging modes.  Although both of these modes have been successfully employed for detecting counterfeit tablets, most studies currently found in the literature have demonstrated the capabilities of each approach independently and have not explored the benefits of using the techniques comprehensively.  Furthermore, the full potential and limitations of each technique for this purpose—when used either independently or collectively—has not yet been recognized.  The focus of the current investigation will be to 1) explore the true benefits and limitations of single-point ATR-FTIR and ATR-FTIR imaging for the analysis of counterfeit pharmaceutical tablets and 2) demonstrate how the two techniques can be used together not only for counterfeit detection, but also for characterization, which can be useful for providing sourcing information.
(274) Performance Evaluation of IR Imaging for the Discrimination of Bloodstains; Jessica McCutcheon1, Heather Brooke1, Megan Baranowski1, Michael Myrick1, Stephen Morgan1; 1University of South Carolina
This paper will report on validation aspects of a project for the development of an infrared camera based on diffuse reflectance infrared spectroscopy for the analysis of biological fluids at crime scenes. Detecting where trace biological evidence is present saves time and focuses effort in the investigation of the crime scene. High discriminating power is important so that time and resources of the forensic investigators are not wasted on collecting and analyzing false positive samples. We are developing approaches for remote imaging and detection of biological stains. Ideally, such methods should be capable of remote imaging from a reasonable distance, and possess sufficient discriminating power for the reliable detection of blood under a variety of crime scenes. The feasibility of remote spectroscopic detection to visualize blood on a variety of forensically relevant substrates was evaluated using diffuse reflectance infrared spectroscopy. Blood proteins such as hemoglobin and albumin produce distinctive IR absorbance in the 1650-1540 cm-1 spectral range due to the amide 1 and 2 bands. These characteristic bands were used to test the ability of infrared diffuse reflectance to differentiate between the neat and blood doped substrates on a variety of textile substrates. Multivariate statistical analyses were employed to determine the optimal spectral region for discrimination between neat and blood-doped substrates, and to measure false positive/negative error rates for discrimination of bloodstained substrates from clean surfaces. The successful discrimination of blood-doped vs. near substrates has implications for future camera design and performance.
(275) Short-Wave Infrared Hyperspectral Imaging of Explosives; Kerri Moloughney1, Diane Williams2; 1Oak Ridge Institute of Science and Education, 2FBI, Laboratory Division
The development of a non-destructive method for detecting explosive residues invisible to the human eye would be invaluable to the forensic community, both as an aid to national security and in the investigation of criminal activity.  This research explores whether visualization of explosives on various substrates is possible through the use of hyperspectral imaging (HSI) in the short-wave infrared (SWIR) region.  Samples included microgram quantities of explosives on paper, plastic, and fabric as well as some post-blast material on metal, plastic, and fabric.  The data set obtained using this system represents three dimensions, two spatial and one spectral.  Scans collect a complete spectral profile for each pixel in the two dimensional image, with wavelengths ranging from 950-1700 nm.  The “data cube” constructed enables the user to determine the precise location on the image from which a particular spectrum was obtained.  Using ENVI® software, specific spectral characteristics are able to be isolated and illuminated during post-processing, allowing false-color visualization of chemical differences on the image itself.
(276) Use of Vibration Spectroscopic Techniques for Pharmaceutical PAT and QbD Applications; Huiquan Wu; 1Food and Drug Administration
Recent pharmaceutical quality initiatives (PAT, ICH Q8, Q8R1, Q9, and Q10) have highlighted the necessity and critical importance of using PAT tools and QbD principles for pharmaceutical development, process understanding, and design space development. Among those tools available, vibration spectroscopic techniques could enable both real-time process information acquisition and off-line product characterization, thus providing critical and essential process and product knowledge. In this talk, several case studies based on FDA research activities will be presented to illustrate the utilities of vibration spectroscopic techniques for pharmaceutical PAT and QbD applications.
(277) Multivariate Analysis of Spectroscopic Data: Gaining Process Understanding through the Development Process; Katherine Bakeev1, Edita Botonjic-Sehic2; 1CAMO Software Inc., 2GE Security
The objective of many measurements made in the context of process analytical technology (PAT) is to develop an increased understanding of a process by making measurements in-situ. Using spectroscopic tools one can generate large volumes of data which need to be converted to information on a process that is often still under development.  The intention is to use the PAT tools to help understand the process, which includes an understanding of the variability, so that it can be explained and controlled. Multivariate analysis is used to reduce the data and aid in finding the structure and patterns in the data, sometimes being used to develop regression models for quantitative analysis. To maximize resources, and still have a scientifically sound interpretation of a process from spectral data, one can use qualitative MVA. We have collected near-infrared data on granulation and blending processes to understand the processes, and help us to develop adequate PAT monitoring techniques to be used to measure process consistency, control variability and ensure product quality.
(278) Maximising and Understanding Information from Chemical Images; Don Clark1; 1Pfizer Global R&D
The complementary nature of Raman, mid and near infrared spectroscopy is well documented but has not been fully utilised when producing chemical images.  From a historical starting point of chemical image fusion, the current usage of NIR and Raman mapping techniques to solve problems synergistically will be presented.  The speed of data capture from NIR experiments used with the spatial resolution of Raman measurements have been the key to understanding and resolving issues associated with pharmaceutical product performance.  This will be illustrated through case histories. The chemical image itself is not an absolute analytical result.  Therefore, some consideration must be given to the origins of errors inherent in any chemical image, associated image analysis and the implication that this may have for any potential statistical analysis.  Ultimately the data from any chemical images is comparative, not absolute. However, the combination of different spectroscopic, chemometric and statistical analysis offers the possibility of discriminating between pharmaceutical product batches and understanding how these differences impact on product performance and quality. 
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 (279) Transmission Raman, a New Technique for Rugged Content Uniformity Analysis?  A Comparison with Raman Mapping; Eunah Lee1, Renata Lewandowska2, Fran Adar1, Andrew Whitley1, Bernard Roussel2, Quan Liu3, Reza Fasshihi3; 1HORIBA Scientific USA, 2HORIBA Scientific France, 3Temple University 
In tablet processing, it is important that each tablet contains the desired dosage of active pharmaceutical ingredient (API), and the dosage is consistent from one tablet to next.  The latter is referred as content uniformity and is an important test parameter in accessing the quality of the process and the product.  The traditional methods to access content uniformity such as high performance liquid chromatography (HPLC) require a relatively long and complicated sample preparation including dissolving samples.  Optical spectroscopy, as a non-destructive method, has been an attractive alternative and pursued vigorously in the recent years.  Raman spectroscopy, one of optical spectroscopy technologies, has been gaining its popularity with transmission Raman as its latest development.  In transmission Raman measurement, one side of a tablet is exposed to the laser and the signal is collected from the other side of the tablet (an essentially forward scattering configuration).  There is no spatial discrimination for the goal is to measure as much of the sample volume as possible (the exposed sample area is as large as possible; the path length is the entire sample thickness), and an average Raman spectrum of the entire tablet is recorded.  Content uniformity can be determined by measuring multiple tablets and comparing Raman spectra from them. Transmission Raman is, in its configurations and methodologies, in many ways opposite of Raman hyperpsectral imaging using Raman microscopy (high spatial resolution, small measurement volume, backward scattering) even though both are Raman spectroscopy techniques and applied to pharmaceutical products.  The comparison of two techniques must be carefully examined – which method is suitable or better for which process of pharmaceutical manufacturing? The same set of samples is measured using transmission Raman and Raman hyperspectral imaging.  The results are processed to the best advantages of each method and compared.
(280) A Comparison of Raman and NIR Chemical Imaging for Ingredient Specific Particle Sizing of Nasal Suspension Formulations; Ryan Priore1, Oksana Olkhovyk1, Oksana Klueva1, Patrick Treado1; 1ChemImage Corporation
 Accurate size determination of an individual constituent in a complex formulation has historically been a challenge.  Nasal suspensions are typically comprised of multiple excipient materials as well as one to two APIs.  Accurate knowledge of the API particle size is critical for determining the ultimate dissolution rate in the mucous membrane of the nasal cavity as well as establishing bioequivalence or sameness between a generic and innovator product.  A validated method does not exist for characterizing ingredient-specific drug particle size in nasal aerosols and sprays due to the presence of insoluble suspending agents along with suspended active pharmaceutical ingredient (API) in the formulation.  Current methods used for such measurements include Anderson cascade impaction followed by HPLC, laser light scattering and optical microscopy; however, each method either lacks the ability to perform ingredient-specific particle sizing (ISPS) or is error prone.  Optical microscopy in particular relies on the experience of an analyst to recognize particles of a specific ingredient.  Chemical imaging yields spatially accurate spectroscopic information and is well suited for ISPS of a complicated mixture.  This presentation will compare both Raman and NIR wide-field chemical imaging of a typical nasal suspension formulation.  The total number of API particles, particle size and particle size distribution of free API particles as well as API/excipient agglomerations will be reported.
(281) Spectral Imaging using Tunable Laser Source; Lam Nguyen1, Eli Margalith1; 1OPOTEK, Inc.
NIR Spectral Imaging is an important analytical tool for a wide variety of industries, including agriculture, remote sensing (environment monitoring), health care, chemical and pharmaceutical for both research and development and manufacturing quality control. It is a fast technique for analyzing the contents of heterogeneous samples and can provide quantitative information of the concentrations and spatial distribution of the various chemicals within the sample. We present a novel spectral imaging technique that uses a tunable laser system for the illumination instead of traditional broadband sources. The results are higher spectral resolution (<1.5nm), better signal-to-noise ratio, fast data acquisition (seconds), and low power on the sample (i.e., no sample heating). Actual wavelengths are recorded and the reflectance signal is calibrated and corrected for linearity at each wavelength in real-time, without the need for a pre-measurement calibration. Example applications in pharmaceutical production, food and agriculture, health-care products testing and counterfeit detection will be presented.
(282) Multiple Exciton Generation in Semiconductor Quantum Dots; Arthur Nozik1,2, Matt Beard1, Joey Luther1, Matt Law3, Aaron Midgett1, Octavi Semonin1, Randy Ellingson4; 1NREL, 2University of Colorado, Boulder, 3University of California, Irvine, 4University of Toledo
Using time-resolved ultrafast spectroscopy we have observed very efficient multiple exciton generation (MEG) in PbSe, PbS, PbTe, and Si colloidal nanocrystals (quantum dots (QDs)) at threshold photon energies of 2-3 times the HOMO-LUMO transition. For Si, the first indirect semiconductor QD exhibiting MEG and the most important semiconductor for solar cell applications, QDs with a radius about equal to the exciton Bohr radius (5 nm) show only a small blue shift (weak quantum confinement) but still exhibit efficient MEG.. This has very important implications for QD solar cell applications.  Recently, controversy has arisen regarding the reproducibility of reported MEG efficiencies in InAs and CdSe QDs.  We have addressed this controversy with detailed studies, and find reproducible MEG depending upon QD surface chemistry and dynamical conditions of the colloid. We also study MEG in close-packed QD arrays where the QDs are electronically coupled in the films and thus exhibit good carrier mobility. We have demonstrated that the MEG efficiency in conductive PbSe QD films after certain chemical treatments is comparable to isolated QDs in colloids, but varies depending upon the specific treatment. Exchanging the bulky capping ligands used in the QD synthesis with shorter molecules after film formation dramatically increases the carrier mobility of QD films by reducing the interdot spacing while retaining well-passivated surfaces. Distinct excitonic features, similar to that in isolated QDs in solution, are preserved in these electronically- coupled arrays. However the MEG efficiency varies with chemical treatment. We have developed a simple, all-inorganic metal/QD/metal sandwich solar cell that produces a large short-circuit photocurrent (~25-35 mA/cm2) via a Schottky junction at the negative electrode without the need for sintering, superlattice order or separate phases for electron and hole transport. However, the photovoltage is small (0.25 V) because of Fermi level pinning at the Schottky junction. The PbSe NC film, deposited via layer-by-layer (LbL) dip coating, yields a solar power conversion efficiency of up to 3 % at AM1.5.However, MEG photocurrent has not yet been observed. 
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 (283) Coupling to Light and Energy Dissipation in Nanomaterials Studied through Single Particle Transient Absorption Spectroscopy; Gregory Hartland; 1University of Notre Dame
Single particle spectroscopy is a powerful tool for studying the optical properties of nanoparticles.  It is capable of revealing information about how differences in size, shape and environment affect the properties of nanoscale materials, which is often hidden by ensemble averaging.  Usually these experiments are implemented by detecting emission – which makes it difficult to study fast (sub-ps) process, or materials with low quantum yields (such as metals or semiconductor nanowires).  In this talk I will present results from transient absorption experiments performed with diffraction limited spatial resolution. These measurements allow us to study single particles, and provide information about their dynamics that is washed out in ensemble experiments.  The systems that have been investigated to date include silver nanocubes and nanowires, II-VI nanowires and carbon nanostructures.  The time scales studied range from a few hundred fs (limited by the pulsewidth of the laser), to several hundred ps.  The results provide detailed information about how the particles interact with their environment, about trapping and recombination of electrons and holes in semiconductor nanowires, and energy transport in nanowires.  Transient absorption images can also be collected by raster scanning the sample over the laser spot.  These provide information about how the nanoparticles couple to light. References: Hristina Staleva and Gregory V. Hartland “Vibrational Dynamics of Silver Nanocubes and Nanowires Studied by Single-Particle Transient Absorption Spectroscopy” Advanced Functional Materials, 18 (23), 3809-3817 (2008). Hristina Staleva and Gregory V. Hartland “Transient Absorption Studies of Single Silver Nanocubes,” Journal of Physical Chemistry C, 112 (20), 7535-7539 (2008).
(284) A Stable Silver Colloid for SER(R)S Spectroscopy; Peter White1, Jakob Hjortkjaer1; 1ReForensics
 Many attempts to provide a stable silver colloid suitable for SER(R)S spectroscopy have failed due to either poor reproducibility between batches, short shelf-life or variable SER(R)S activity. Following some initial studies based upon the hydroxylamine hydrochloride reduction of silver nitrate as published by Leopold and Lendl [1], it was found that if certain reaction conditions are employed eg., very fast addition and dispersion of reagents, an excellent colloid with some unusual SER(R)S properties could be produced but lacked long-term stability. Further studies have shown that the selection of the hydroxylamine salt is critical to the stability of the colloid, with stability increasing with an increase in the Ksp of the silver salt. With hydroxylamine phosphate as the reducing agent a method has been patented for the reproducible preparation of batches of colloid [2]. These have been shown to be stable with a shelf life in excess of nine months and display excellent SER(R)S and fluorescence quenching properties with a range of aggregating agents. Typically, UV analyses of the colloids (60µl in 3ml water) produce a ë max of 389nm with an absorbance of 0.45 AUFS and a bandwidth of 30nm. The colloid has a narrow particle size range with an average particle size of ca., 20nm and TEM/ EDX with Raman data confirm the presence of a phosphate layer on the silver surface. Colloidal solutions produced by this new method have a silver particle concentration of 1012 particles /ml. Their silver ion level is approximately 0.4µg/ml and determined to be ten fold lower than a typical Lee and Meisel citrate reduced colloid.  The physical and chemical characteristics and stability data for this new colloid will be presented together with some applications which highlight its SER(R)S properties. [1] N. Leopold and B. Lendl: J. Phys. Chem. B. (2003), 107, 5723-5727. [2] P.C.White and J.H.Hjortkjaer. “Hydroxylamine Reduced Metal Colloids”. Patent Application PCT/GB2008/004225 Filed December 2008. 
(285) Metal Oxide Nanowire Arrays for Photoelectrochemical Water Splitting; Yat Li; 1University of California, Santa Cruz
Photoelectrochemical splitting of water into hydrogen and oxygen is a promising approach for generation of solar hydrogen. High-density semiconductor nanowire arrays have large surface area, short diffusion length, low reflectivity and excellent electrical conductivity, and thus represent a unique class of photoelectrodes in photoelectrochemical cells. In this presentation, we will review the rational design and synthesis of ZnO and nitrogen-doped ZnO nanowire arrays as photoanodes, describe how the modulation of nitrogen dopant interplays with photoelectrochemical properties, and discuss exciting device applications.
(286) Ambient Desorption Ionization using Laboratory and Miniature Mass Spectrometers; R. Graham Cooks; 1Purdue University
Advances continue in methods of ionization for mass spectrometry, especially those in which ionization occurs in the ambient environment.  This presentation reviews and provides new data on the new ambient ionization methods in mass spectrometry, with emphasis on three methods (i) desorption electrospray ionization (DESI) (ii) low temperature plasma (LTP) and (iii) paper spray ionization.  Ambient ionization methods examine samples without prior preparation and in their native environment.  Examples include tissue sections, ordinary objects, skin surfaces, etc. The origins and interrelationships of the ambient methods are covered, with emphasis on its analytical performance and underlying mechanism.  The importance of limited or no sample preparation is highlighted in a discussion of high throughput analysis.  The role of MS/MS and high resolution in maintaining high chemical specificity when examining complex matrix materials is emphasized. The use of “reactive” methods in which ambient pressure chemical reactions are used to increase the specificity of the techniques is illustrated. The area of sampling (both large and very small), the depth of sampling and the quantitative accuracy are discussed. Examples of work on the detection of therapeutic drugs in whole blood, drugs of abuse in urine, drug metabolites and constituents of natural products are given.  Some attention is given to forensics. Information on the DESI mechanism is supplied from physical measurements and from simulations.  The sampling process involves formation of a thin solvent film on the object being examined and formation of secondary droplets by a splash.  The variety of compounds – organic and biological – that can be studied will be noted. Performance parameters and variations on the experiment are discussed. The current status of the development of miniature mass spectrometers is described. Performance of a handheld instrument is discussed including its use for real time analysis of surfaces in the negative ion mode for specific chemicals and its use in food contamination and therapeutic drug monitoring. Future objectives of the work are to implement the combination of a handheld mass spectrometer and ambient ionization in such a way that tissue analysis can be performed in situ, during surgery.
(287) Developing Novel Hybrid Ionization Sources around the MALDESI Technology Platform; Adam Hawkridge1, Jason Sampson1, Brent Dixon1, Kermit Murray2, David Muddiman1; 1North Carolina State University, 2Louisiana State University
Hybrid ionization sources are expanding the limits of mass spectral analysis set more than 20 years ago with the introduction of electrospray (ESI) and matrix-assisted laser desorption ionization (MALDI).  Matrix-assisted laser desorption electrospray ionization (MALDESI) has emerged as a promising technique that combines many of the beneficial aspects of both ESI and MALDI into one 
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platform.  The benefits include pulsed ionization with multiple charging, resistance to contaminants (e.g., salt), and operation at atmospheric pressure.  The pulsed ionization with multiple charging attribute is particularly well suited for FTMS due to the inverse relationship between cyclotron frequency and m/z.  Cyclotron frequency dictates mass resolving power, mass accuracy, and limits of detection, all of which improve with increasing charge state for the same analyte.  Furthermore, the pulsed nature of MALDESI provides unique advantages over ESI when comprehensively characterizing low abundant intact proteins with multiple post-translational modifications (i.e., top down proteomics).  Instrument parameters can be adjusted and optimized to improve detection limits, dissociation efficiency (e.g., top down MS/MS of intact proteins), and select multiple modes of MS/MS (e.g., CID, ECD, and IRMPD).  The demonstrated analytical advantages afforded by the MALDESI platform have driven the development of similar technologies with unique capabilities including liquid-MALDESI, infrared-MALDESI, and remote analyte sampling, transport, ionization relay (RASTIR).  The fundamental and applied aspects of MALDESI that have yielded unique observations about ionization mechanisms and led to the development of new technologies that are further expanding the analytical capabilities of mass spectrometry will be discussed.
(288) Laser Ablation Electrospray Ionization (LAESI) Mass Spectrometry for Direct Analysis and Imaging of Cells and Tissues; Akos Vertes1, Peter Nemes1, Bindesh Shrestha1; 1George Washington University
Direct mass spectrometric analysis of diverse biological samples has been demonstrated using a novel ionization technique called laser ablation electrospray ionization (LAESI). LAESI is based on mid-IR ablation of water rich samples followed by electrospray ionization of molecules from the ejected plume. In this talk, applications of LAESI are presented for various tissue samples and individual plant and animal cells. For example, in mouse and rat brain tissue analysis ~200 different ions are found in the LAESI mass spectra. Using accurate mass measurements, tandem mass spectrometry and isotope distribution patterns small metabolites and lipids are assigned to these ions. Structural elucidation of lipids is facilitated by reactive LAESI based on introducing reactant ions through the electrospray. Simultaneous imaging of the ion distributions reveals the localization of these species in various anatomical regions. Pearson cross-correlation analysis and colocalization maps are used to find synchronous variations in the ion intensities. To explore metabolic variations in small cell populations, another variant of LAESI mass spectrometry is introduced. Using a sharpened optical fiber for the delivery of the laser pulse enables the direct analysis of individual cells. In the metabolic analysis of single cells and small cell populations of Allium cepa and Narcissus pseudonarcissus bulb epidermis 332 peaks are detected of which 35 are assigned to metabolites. The metabolic profiles from single cells of the two species include a large variety of oligosaccharides including fructans in A. cepa, and alkaloids, e.g., lycorine in N. pseudonarcissus. Analysis of adjacent individual cells with a difference in pigmentation show that, in addition to essential metabolites found in both variants, the pigmented cells contain anthocyanidins, other flavonoids and their glucosides. Analysis of single epidermal cells from different scale leaves in an A. cepa bulb show metabolic differences corresponding to their age. Our results indicate the feasibility of using LAESI-MS for the in situ analysis of metabolites in single cells with potential applications in studying cell differentiation, changes due to disease states and response to xenobiotics.
(289) Ambient Liquid Extraction Surface Sampling Probe/Ionization Coupled with Mass Spectrometric Detection; Gary Van Berkel; 1Oak Ridge National Laboratory
A number of different atmospheric pressure (AP) surface sampling/ionization techniques have been introduced over the last several years.  These and the established ambient surface sampling and ionization methods can be classified on the basis of the desorption process involved in each technique, and then subcategorized by ionization method.  This results in four primary categories: thermal desorption/ionization (e.g., direct analysis in real time (DART)), laser desorption (ablation)/ionization (e.g., AP-MALDI), liquid and gas jet desorption/ionization (e.g., desorption electrospray ionization (DESI), and liquid extraction surface sampling probe/ionization.  This last, and less publicized category, has been a focus of significant effort in our group.  In liquid extraction surface sampling, a confined liquid stream is brought to a surface through a probe acting as a liquid conduit. The analyte in contact with the liquid is reconstituted or extracted from the surface and carried on to the ionization source. Our emphasis has been on a “liquid microjunction” surface sampling probe (LMJ-SSP) that has been coupled with ESI and APCI, but is capable of being coupled with other liquid introduction ionization sources.  The LMJ-SSP forms a wall-less liquid microjunction with the surface to be sampled, and species soluble in the elution solvent are extracted and delivered to the ionization source.  We have also recently begun to explore a “sealing” surface sampling probe.  This presentation will deal with the fundamentals regarding the setup and operation of such sampling probes, present relevant figures of merit, and show illustrative applications including the analysis of inks, dyes, pharmaceuticals and peptides on glass slides and thin layer chromatography plates (TLC), and drugs and metabolites from thin tissue sections and dried blood spots on paper.
(290) Coupling Electrochemistry with Desorption Electrospray Ionization Mass Spectrometry (DESI-MS); Hao Chen1, Jiwen Li1, Zhixin Miao1, Yun Zhang1; 1Ohio University
Combination of electrochemistry (EC) with mass spectrometry (MS) has proven to be very useful in bioanalytical applications and in the mechanistic study of redox reactions. Previous coupling of EC with MS was realized using various ionization methods such as thermospray (TS), fast atom bombardment (FAB) and elelctrospray ionization (ESI). This presentation will report the characteristics and some applications of coupling of EC with liquid sample desorption electrospray ionization (DESI), a recently developed ionization method for the direct analysis of liquid samples under ambient conditions. In particularly, we optimized configurations of liquid sample DESI, which allows either on-line coupling of an electrochemical flow cell with MS or direct examination of a single droplet of electrolyzed liquid samples (in microliters) by DESI-MS. In addition, we also investigated on-line tagging of biomolecules (e.g. proteins) using electrogenerated active species and the reactivity study of the electrogenerated ionic species generated in EC cell using the EC/DESI-MS platform.
(291) Ambient Mass Spectrometry: Using Desorption Electrospray Ionization for Substrate Modification Analysis; Ismael Cotte-Rodriguez1; 1Procter & Gamble Co.
Emerging ionization methods, with emphasis on ambient desorption ionization have been shown in the last 5 years, marking the beginning of a new era for mass spectrometry. This presentation focuses on the use of desorption electrospray ionization (DESI) as an imaging tool to understand substrate modification by consumer products. DESI is a powerful ionization method that combines features of desorption ionization (DI) with those of spray ionization, especially ESI, with the sensitivity of mass spectrometry. DESI allows mass spectrometry to be performed on 
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samples that are fully accessible to observation in ambient environments and allows additional physical and chemical processes during analysis. The DESI method is based on directing a pneumatically-assisted electrospray onto a given surface, from which small organics and large biomolecules are picked up, ionized and delivered as desolvated ions into the mass spectrometer. Increased selectivity is achieved both by MS/MS and by including additives in the spray solvent (Reactive-DESI). DESI has high sensitivity, is suitable for characterization of both large and small molecules and allows the direct analysis of pure compounds or formulated mixtures deposited on surfaces or in tissue without sample preparation. Examples of applications in consumer product development will be covered including analyte-substrate interactions and quantitation approaches for selected analytes.
(292) The Wilks Scientific Years – How Does a Small Company Find and Hit the Jackpot?; Anthony Gilby1; 1Waters Corporation, retired
Wilks Scientific, in the 1960s and 70s, was the second of Paul Wilks’ many IR companies; arguably the most successful.  Paul initially established it as an accessory company, differentiated by its focus on the new sampling technique, Attenuated Total Reflection (ATR).  In the mid-to-late 60s, Paul saw OCLI’s Circular Variable Filter and was captivated by the idea of using it to build an “Infrared Probe”, analogous to the ubiquitous pH meter.  Infrared Probes would be on every chemist’s bench, went the vision, and Wilks Scientific would be transformed from an accessory house to a thriving instrument company.  The IR Probe was built, but enjoyed little commercial success.  The “thriving instrument company” did however materialize.  It is an interesting story how the IR Probe coupled with both internal and external developments enabled the Company to dominate trace gas analysis in the 1970s.  In the process, a niche was created for a range of small, quantitative analyzers for liquids and gases, analyzing both single components and multi-component mixtures.  Spectral resolution was low, but signal-to-noise and quantitative accuracy were far higher than the optical-null dispersive spectrophotometers of the day.  In many quantitative applications they even rivaled the new, and far more expensive, Fourier Transform instruments.
(293) Does FT-IR Have a Future?; Peter Griffiths; 1University of Idaho
Outside of military applications, it is almost certainly true that at least 99% of all mid-infrared spectra today are measured with a bench-top Fourier transform spectrometer.  In the past ten years, FT-IR spectrometers have been smaller and more portable than ever before, to the point that they can be mounted in a suitcase, or even a pocket provided that they are designed for a single type of measurement such as attenuated total reflection (ATR).  Examples will be shown where ATR and photoacoustic spectra can be measured in the field.  In the final part of this talk,  I will address the question of whether infrared spectrometers be made even smaller through the application of quantum cascade lasers.
(294) Evanescent Wave Imaging:From Large Unconvetional Samples to Single Cells; André Sommer; 1Miami University
The development of attenuated total internal reflection (ATR) infrared spectroscopy first, by Fahrenfort, and shortly thereafter by Harrick introduced a universal sampling method in which strongly absorbing materials or thin dielectric films could be studied with relative ease and with minimal sample preparation.  An early pioneer in the field and one of its largest proponents was Paul Wilks.  Paul developed a number of ATR accessories and proved their usefulness on a wide variety of samples.  Since Paul’s early work, the field of ATR infrared spectroscopy has grown exponentially to the point where the method is the preferred means of sampling.  In addition to quality control and teaching laboratories, the method is found in many portable infrared instruments employed by Hazmat crews and First Responders.  In addition to these routine applications, the method has significant advantages for chemical imaging of both large and small sample surfaces.  Several examples include disease detection in biomedical imaging, counterfeit pharmaceutical detection, and the study of single cells.  This presentation will focus on the major developments in ATR spectroscopy since the 1960’s and highlight some of Pauls’ innovations in the method.
(295) Why Infrared Expertise Matters in Today’s Turnkey World; Gloria Story1; 1P&G
In honor of the life and career of the great Paul A. Wilks, Jr., this humble infrared spectroscopist plans to share a real-life story that lends support to the idea that providing training in the fundamentals of infrared spectroscopy should be a part of every analytical chemistry educational program.  It should definitely be a pre-requisite for anyone working with an infrared spectrometer as well as anyone who manages someone who works with an infrared spectrometer.
(296) Design and Practical Applications for Full-Capability Pocket FTIRs; Christopher D. Brown; 1Ahura Scientific
Handheld FT mid-infrared (FTIR) spectrometers have recently emerged with performance comparable to many laboratory benchtop systems.  Such devices, when designed for portability, require a unique focus on engineering both hardware and software for toughness; in many circumstances the rules of the game in laboratory FTIR are only marginally relevant.  We will illustrate facets of this portability paradox through topics in device design, and some examination of applications in food and industrial processing, and safety/security.
(297) Non-Invasive Raman Spectroscopy and Tomography of Human and Animal Tissue; Michael D. Morris; 1University of Michigan
Subsurface spectroscopy and tomography of tissue can be performed using techniques related to spatially offset Raman spectroscopy (SORS).  As in SORS, fiber optic probes that  have spatially separated excitation and collection fibers are used.  We describe several probe configurations that are suitable for use for in vivo as well as for ex vivo applications and show their application to problems in musculoskeletal tissue function and pathology. The experiments are complicated by multiple scattering in tissue. Construction of two- and three-dimensional maps is an ill-posed inverse problem. Best reconstructions are obtained by fitting the experimental data to independently measured morphology of the mapped structure.  We will outline the information about bone and cartilage function and pathology that is available from Raman spectra and discuss our recent progress in non-invasive measurements in these tissues.
(298) Temporal and Spatial Resolution in Transmission Raman Photon Migration; Neil Everall1, Pavel Matousek2, Kate Ronayne2, Neil Macleod2; 1Intertek-MSG, 2Rutherford Appleton Lab
This presentation will discuss the results of time resolved measurements of Raman photon migration in opaque samples in the transmission geometry. A picosecond gated system was used to monitor the shape of the propagating laser and Raman pulses as they pass through a transmission cell, and the information was used to build a Monte Carlo model which describes the migration process. The model was then used to compute the lateral spread of the Raman photon generation positions as a function of sample thickness and detection time. The model predicts a linear 
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correlation between the standard deviation of the spread in lateral Raman generation positions and the sample thickness. Preferentially detecting the early-arriving snake photons should improve the resolution.
(299) The Potential of SORS (Spatially Offset Raman Spectroscopy) and Transmission Raman for Cancer Medicine; Nicholas Stone1, 2, Francis Gibbons1, Pavel Matousek3; 1Gloucestershir Hospitals NHS Foundation Trust, UK, 2Cranfield University, UK, 3Rutherford Appleton Laboratory, UK 
The new and emerging field of deep Raman spectroscopy for cancer medicine will be explored.  This will include novel findings of the potential of these techniques to measure subtle signal changes from deep within soft tissues. These findings will be put into a clinical context and enable a demonstration of the likely impact on cancer diagnostics and treatment monitoring. To date breast and urological cancers have been studied using deep Raman techniques and modelling of signal contributions using simple monte carlo methods. The use of chemometrics has been demonstrated to enhance the sampling limits of the technique. The depth and signal limits necessary for detection of disease are still under exploration.
(300) Transmission Raman Spectroscopy for Robust Tablet Assessment; Jonas Johansson1, Olof Svensson1, Staffan Folestad2, Anders Sparen2, Mike Claybourn3; 1Analytical Dev. AstraZeneca R&D Mölndal, 2Product Dev. AstraZeneca R&D Mölndal, 3Analytical Dev. AstraZeneca R&D, Maccl. 
Raman spectroscopy in transmission mode has received much attention lately as an approach to improve assessment in solid pharmaceuticals. There is a general interest in Raman spectroscopy in the pharmaceutical industry due to the advantages it presents such as speed, simplicity, remote and non-destructive operation and richness in information. The major drawback so far has been sub-sampling problems in tablets due to the small sampling volume of the Raman laser. This problem has been addressed in several ways and the most recent innovation is sampling through solids to include most of the sample in the optical pathway.  In this presentation, an overview of the technique will be presented. The fundamental aspects of light propagation in light scattering media such as tablets will be addressed and data on light penetration and sampling depth in tablets will be discussed. Quantitative Raman analysis in tablets and capsules has been performed and data will be shown for different instrumental arrangements. Measurements were performed in both transmission and conventional backscatter geometry and quantitative models were developed and compared. Different quantitative calibration techniques were also tested. The robustness of the procedure has been tested by changing sample position and angle and calibration transfer between systems was also tested. It was concluded that transmission Raman presents a more accurate and robust alternative for quantitative assessment of solid pharmaceuticals than backscatter Raman.
(301) Depth Enhanced Detection of Soft Tissue Cancer with SORS; Anita Mahadevan-Jansen1, Matthew Keller2, Mark Kelley2; 1Vanderbilt University, 2Vanderbilt University Medical Center
Raman spectroscopy has been widely applied for cancer diagnosis, but it only provides limited depth information in its traditional implementations. Spatially offset Raman spectroscopy (SORS) can probe deeper into tissues and can discriminate among multiple layers.  Until recently, the primary biological application of SORS was in detecting hard tissues such as bone or calcifications through soft tissue.  Using individual source and detector fibers at a number of spatial offsets, we previously demonstrated that two layers of soft tissue, specifically normal human breast tissue overlying human breast tumor tissue, can be discriminated as well.  This effect was demonstrated to a maximum top layer thickness of about 2 mm.  A dedicated SORS probe incorporating multiple source-detector offsets has been acquired and used to corroborate our early findings in the laboratory.  This probe has also been used on a small number of cases in the operating room to assess its ability to detect buried tumors in recently resected partial mastectomy specimens.  Since many challenges of this approach are difficult to address experimentally, Monte Carlo simulations of SORS in soft tissues have been developed as well.  These simulations back up our experimental findings and have provided valuable information about the effects on signals detected from different spatial offsets due to variables such as tumor size and geometry, normal tissue-tumor interfaces, and relative Raman cross sections.
(302) Enhanced Rejection of Out-of-Focus Light in Confocal Raman Microscopy using Optical Preprocessing; Michael Pelletier1; 1Pfizer
Many forms of microscopy use optical preprocessing, the manipulation of imaging-forming light prior to detection, to enhance image quality and interpretation.  For example, confocal microscopy uses spatial filtering in a plane conjugate to the object focal plane to reject out-of-focus light.  The rejection efficiency achieved by confocal microscopy is, however, sometimes insufficient.  Insufficient rejection of out-of-focus light intensity can lead to incorrect interpretations of confocal Raman depth and line maps.  An alternative approach is to reject out-of-focus light by implementing spatial filtering in one of the several planes conjugate to the pupil plane.  I will show that adding this type of spatial filtering substantially reduces out-of-focus light intensity from confocal Raman images, yielding a potential solution to the problem of misleading Raman maps.  I will also demonstrate that lossless phase masks can simultaneously direct in-focus and out-of-focus light intensity transmitted by confocal optics to different regions of a CCD detector.
(303) Optical Imaging of CdSe Quantum Dot Uptake and Trafficking in Live Cells for Studying Toxicology; Jesse Aaron1, Adrienne Greene1, George Bachand1, Jerilyn Timlin1; 1Sandia National Laboratories, Albuquerque, NM
Engineered nanoparticles are becoming increasingly commonplace in a variety of products and settings.  Surprisingly, however, systematic studies of nanomaterial toxicology have severely lagged behind their development and application.  It has been shown in some cases that nanomaterials can elicit unique and potentially deleterious physiological responses that are not observed with bulk materials of the same type. As part of a larger effort to assess the toxicology of engineered nanoparticles, we have used advanced imaging techniques to study nanoparticle interactions with living cells.  Semiconductor quantum dots (QDs) have gained widespread interest for use as optical biological tracers.  As a consequence, we have chosen to study the cytotoxic effects of CdSe QDs in a variety of sizes (3-10nm) and surface functionalizations (both –COOH and –NH2) using advanced imaging approaches. To study the behavior of QDs on the cell surface, we have employed total internal reflectance fluorescence (TIRF) microscopy.  This method allows us to selectively excite only those nanoparticles contained in the cell membrane, and permits us two capabilities:  (1) via single particle tracking, we can study the membrane diffusion characteristics of QDs as a function of size and surface properties, as well as (2) assess their internalization rate by monitoring the decrease in signal over time as QDs proceed into the cytosol.  Interestingly, single QD tracking on the cell surface reveals a range spanning >10 orders of magnitude in effective 2D diffusion constants, indicating a highly complex, heterogeneous environment.  Further, QD internalization rates were found to be on the order of 10 minutes in cultured RBL cells. To study the 
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distribution of QDs after internalization, we have employed hyperspectral confocal microscopy.  This method allows us to image several different quantum dot sizes simultaneously inside a living cell by obtaining a fluorescence emission spectrum from each pixel within the field of view.  Because of its confocal capability, this instrument also permits imaging of sub-cellular components with high resolution.  Preliminary results indicate greater internalization and sequestration into lysosomes for smaller QDs than for larger QDs.  These imaging results are anticipated to give a greater mechanistic understanding of nanomaterial interactions in biological systems.
(304) Evaluation of the Cross-Talk in Extended Surface SERS Substrates for Sub-Diffraction Limited Chemical Imaging; John Kiser1, Brian Cullum1; 1UMBC
Chemical imaging provides structural and spatial information based on both endogenous and exogenous chemical labels. Raman spectroscopy can be a powerful transduction mechanism for chemical imaging due to the narrow vibrational bandwidths and unique spectral fingerprints associated with the species being investigated.  Unfortunately, Raman cross-sections are extremely weak (~10-30 cm-2), often necessitating long exposure times, making dynamic chemical imaging impractical.  By utilizing a Raman enhancement technique such as SERS, the effective scattering cross-sections are increased making practical imaging times feasible.  Various scanning probe techniques have been utilized in conjunction with SERS for chemical imaging; however, raster scanning limits dynamic studies.  This paper will discuss the fabrication, characterization, and demonstration of a novel planner SERS substrate and instrumental system for non-scanning SERS chemical imaging with sub-diffraction limited spatial resolution.  These substrates are fabricated by mechanically tapering a polished fiber optic imaging bundle consisting of 30,000 individual elements; producing 100-nm or smaller diameter core elements on the distal tip.  Chemical etching with hydrofluoric acid creates uniform cladding spikes onto which a SERS active metal is vacuum deposited, forming the SERS active surface.  By varying the size of the silver islands deposited on the cladding peaks active surface plasmons can be tuned to various excitation frequencies.  This fabrication procedure creates uniform SERS surfaces, which is important for uniform image generation.  The optical cross-talk between the individual elements is characterized using fluorescent microspheres matched to the element diameter generated during the tapering process.  In addition, resolution targets will also be shown in support of the cross-talk evaluation. 
(305) Rapid and Innovative Formation of Giant Unilamellar Vesicles; Laura Steller1, Heiko Keller2, Petra Schwille2, Hagen Schmidt1; 1IFW Dresden, 2BIOTEC Dresden
Here we demonstrate a new and fast method for producing giant unilamellar vesicles (GUVs) via surface acoustic wave’s excitation. These cell-sized unilamellar vesicles are very attractive model systems for studying many cellular processes and have increasing applications in drug delivery, in food industry, in medical therapy and genetic engineering.  Many research efforts are focused to develop techniques for preparation of giant unilamellar vesicles. Most of these methods have one big disadvantage; they require very low salt concentration, which strongly affects the studies on such artificial cell assembly. Only few techniques developed GUVs under physiological conditions but these methods are time-consuming or not robust.  Using the mechanical deformations induced by the surface acoustic waves we have successfully produced giant unilamellar vesicles with a diameter of 10-50 µm in only 10 minutes, with high yield. Our method is robust, is independent from the properties of the hydration medium and is successful working on physiological ionic strength. The preparation of GUVs using surface acoustic waves system open large opportunities for new type of biophysical studies like DNA-lipid interactions, lipid domain formation, partition of membrane proteins into lipid domains and many applications in medical therapy and genetic engineering.  
(306) NIR Spectral Assessment of Embryonic Reproductive Potential for in vitro Fertilization; Mark Henson1, Lucy Botros1, Kevin Judge1, Pieter Roos1, Denny Sakkas1; 1Molecular Biometrics Inc.
In vitro fertilization (IVF) involves the development of embryos in a defined nutrient rich culture media prior to implantation in the womb.  An embryo’s likelihood for successful implantation, termed its “viability”, is currently assessed using a morphological (cell number and fragmentation) rating system.  An alternative approach is to discriminate between viable and non-viable embryos by assessing the  embryo’s metabolic activity through chemical differences in the embryo-conditioned (i.e., ‘spent’) culture media.  Near infrared (NIR) spectra of spent culture media of viable and non-viable embryos were measured and compared retrospectively. NIR spectroscopy provides a rapid, non-invasive method of analyzing embryonic culture media that can be easily implemented into the clinical setting.  As it is common practice to use a relatively small volume (25-50 microliters) of media per single embryo culture, a custom sample cell with a 3mm path length and 7 microliter volume capacity was designed to facilitate NIR transmission measurements.  NIR spectra of samples were compared using a parsimonious genetic algorithm for discriminatory analysis.  Predictive algorithms were trained using the spectra of samples from multiple clinics with known implantation outcomes.  Models were optimized, based on blind validation, against separate validation sets of samples cultured in different media types and from different clinics.  This approach produced high-confidence algorithms which provide effective, robust, chemically-based prediction of the implantation potential of embryos based on the NIR spectra of their media environment, adding a useful analytical tool to the array of techniques available to IVF clinicians.
(307) Label-Free in-situ Monitoring of Algal Lipid Production using Fluorescence Hyperspectral Imaging; Howland Jones1, Ryan Davis1, Bryce Ricken1, Seema Singh1, Isaac Rhodes2, Peter Lammers2; 1Sandia National Labs, 2New Mexico State University
Microalgae are a promising source of renewable energy which can produce 30 times more oil than any terrestrial oilseed crop.  Additionally, the triacylglycerols or lipid bodies produced in microalgae are an ideal composition for biodiesel fuels.  However, for microalgae to become a realistic source of biofuel, the efficiency of algal lipid production must increase.  We are currently conducting experiments to determine the environmental factors that are responsible for increased algal growth and lipid production using a custom hyperspectral confocal fluorescent microscope to monitor and characterize live algae at the sub-cellular level.  To analyze the image data generated from this confocal microscope, we have developed fast and efficient Multivariate Curve Resolution (MCR) algorithms to extract pure component spectra and their associated relative quantitative concentrations from these hyperspectral images.  Traditional methods for spatial algal lipid profiling employ fluorescent tags, such as Nile Red, which have deleterious effects on the algal culture and limited temporal response, thus prohibiting their use in long term in-situ measurements.  To address these limitations, we have developed a hyperspectral imaging methodology using only the endogenous optically-active species present in algae.  In previous work, we demonstrated the ability to spectrally separate photosynthetic pigments and the carotenoid pigment present in cyanobacteria to 
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produce quantitative images for each pigment (Vermaas, PNAS, 2008).  The carotenoid signal is uniquely identified by the resonance enhanced Raman spectral bands present in the fluorescence data.  Since carotenoids are soluble in lipid, we used the carotenoid signal as an indirect measure of lipid in algae.  To validate this methodology, we conducted imaging experiments using the exogenous Nile Red fluorophore to tag the neutral lipid.  This showed a high degree of spatial correlation between the neutral lipid and the “lipid specific” carotenoid in algae.  For this presentation, we will describe our unique hyperspectral imaging approach for the in-situ measurement of photosynthetic pigments and lipid in algae and then demonstrate this approach when monitoring algal cells over time and across various environmental conditions. Sandia is a multi-program laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of Energy under Contract DE-ACO4-94AL85000. 
(308) Ultrasensitive Detection and Characterization of Proteins for Proteomics; Rohit Bhartia1,4, William Hug2, Richard Kidd1, Everett Salas3, Bruno DeVanidiere2, Nicolas Garnier2, Arthur Lane1, Kripa Sijapati2, Ray Reid2; 1Caltech/JPL/NASA, 2Photon Systems, Inc., 3Rice Univeristy, 4University of Southern California
Many of the current methods being used for proteomics require ample amount of proteins. However, in many cases the amount expressed protein is not sufficient for detection and analysis of differential protein expression. Characterization of these weakly express proteins, and understanding their regulation opens an area in microbial and cellular physiology. By employing optical methods such as autofluorescence and Raman spectroscopy ratios of aromatic amino acids, homologous protein conformations, and effects of post translational processes can be assessed.  Deep UV laser induced autofluorescence (DUV-LIAF) enables a detection method that approached atto to zepto mole detection of biomolecules such as aromatic amino acids, small peptides, and proteins.  We will demonstrate that employing excitation at 224nm enables very low limits of detection without the need for sample staining, and further enables differentiation of biomolecules with similar molecular weight using a few spectral detection bands during separation using electrophoretic and microfluidic methods.  
(309) The Realities of Measuring Isotope Ratios in Real Complex Samples; Kurt Kyser; 1Queen’s University
Isotopes are ideal tracers of both elements and processes in natural systems, particularly in environments characterized by redox conditions, fluid-mineral interactions or where processes involve phase changes of elements. The advent of MC-ICP-MS has made analysis of isotope ratios less time consuming and somewhat easier, depending on the elements of interest. However, with few exceptions, the element of interest must be separated from their natural matrix because the matrix affects mass bias, particularly for elements lighter than Sr. Heavier elements than Sr are less affected but still require separation for high accuracy, and can be calibrated either externally or with isotope spikes. Elements such as Li and B pose additional problems, with the former having extreme space charge effects and the latter being variably stable in solution. As the isotopic systems of other elements are explored with MC-ICP-MS, additional “fingerprints” of the source of elements in the near-surface environment should be revealed.
(310) New Tricks with a Mature Technology: Recent Advances in Multi-Collector ICP-MS; William Ian Ridley1, Michael Pribil1; 1USGS, Denver, CO
Multi-collector ICP-MS (MC-ICP-MS) has been in productive use for the precise and accurate measurement of isotope ratios for approximately a decade. Initial concerns regarding accurate measurement of instrumental (artificial) mass bias have now largely been overcome either by the use of standard-sample bracketing using a standard of known isotopic composition, or application of a mass bias law. Several forms of the Generalized Power Law potentially can be used to numerically describe mass bias. An exponential law, identical to that used for correcting data collected using thermal ionization mass spectrometry, generally provides the most accurate correction in MC-ICP-MS. Early MC-ICP-MS instruments tended to suffer from unpredictable mass bias but redesign of the ion optics in later (so-called “second generation”) instruments has largely eliminated this problem. The flexibility of the MC-ICP-MS to efficient ionize a wide variety of elements, using an argon plasma, has opened a new field of isotope chemistry. Initial applications were largely restricted to problems in the Earth Sciences, but have now been expanded to include Human Health and Biochemistry. Particular advances have been made in the measurement of the isotopic composition of elements that are potentially environmentally toxic, for example Pb, Cu, Zn, Cr, Se, W, Hg; the so-called “non-traditional” isotopes. New observations include the unexpected range of isotopic compositions of very heavy elements, largely due to metal-organic interactions, and mass independent behavior of Hg due to low temperature interactions, such as photo-reduction. Important advances have also been made in the measurement of sulfur isotopes both in solution and in situ using laser ablation. The ultimate focus here is the accurate measurement of 33S/34S, which along with measurement of 34S/32S is opening a new field of stable isotope chemistry. Advances are also being made in the efficient isolation of individual elements from complex matrices using ion chromatography, by taking advantage of element-specific resins that are now commercially available. Although MC-ICP-MS has great potential in performing isotope ratio measurements, the limiting steps will always be the availability of isotope standards of requisite accuracy and the ability to chemically isolate elements of interest. 
(311) Mass Bias Fractionation Laws for Multi-Collector ICP-MS: Assumptions and their Experimental Verification; Juris Meija1, Lu Yang1, Ralph Sturgeon1, Zoltan Mester1; 1NRC Institute for National Measurement Standards
Although mass bias fractionation correction is among the most studied theoretical aspects of analytical mass spectrometry, several assumptions embedded in the conventional correction models remain largely untested. Experimental evidence is given herein highlighting parts-per-thousand deviations from the conventional mass bias correction models, which can occur with use of multi-collector inductively coupled plasma mass spectrometry. Furthermore, we show that the mass-bias fractionation exponent is a variable whose unique value cannot be determined experimentally.
(312) Mass-Independent Fractionation of Sn and Hg Isotopes Due to Photolytic Demethylation in Aqueous Solution; Frank Vanhaecke1, Dmitry Malinovskiy1; 1Ghent University
Recent advances in mass spectrometric techniques, multi-collector ICP-MS in particular, have spurred interest in unraveling isotope fractionation of heavy stable elements, concomitant with various physico-chemical processes in the environment. This study focuses on quantification of isotope fractionation of Sn and Hg during photolytic degradation of methylmercury and methyltin. Methylated forms of Sn and Hg were separated from their inorganic forms using ion-exchange chromatography and subjected to the isotope ratio measurements by solution nebulization multi-collector ICP-MS (Neptune, Thermo Scientific). Decomposition of both methyltin and methylmercury under irradiation with ultraviolent light resulted in mass-independent isotope 
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fractionation, presumably due to the magnetic isotope effect. As a result of this, the lighter isotopes of Sn and Hg preferentially partition into the reaction products, while the odd isotopes are selectively enriched relative to the other isotopes in the starting molecules. The extent of the observed variations in the isotopic composition of Sn was larger than that documented previously for geological and archeological samples. These results indicate that isotope fractionation between inorganic and methylated chemical forms of Sn and Hg in the natural aquatic systems may be significant and can provide new insights into the biogeochemical cycling of the element.
(313) The Romans are Coming! Evolution of Bilbilis Mint Investigated by Means of LA-ICPMS Isotopic Analysis; Martin Resano1, Carlos Saenz-Preciado2, Ramiro Alloza2, Maria P. Marzo2, Frank Vanhaecke3, Ralph Sturgeon4; 1University of Zaragoza, 2Cultural Heritage Lab of Aragón, 3Gent University, 4National Research Council Canada
The ancient city of Augustus Bilbilis, which was already an important Celtiberian settling controlling the river Jalon, was officially founded as such by Romans in I century AC, and soon become one of the most relevant cities in the province Hispania Tarraconensis. It is known that this city manufactured coins already in Celtiberian times, coins that were required for trading with Romans, and continued with this activity under Roman control, at least until the arrival of Emperor Claudius. The investigation of the evolution of these coins can bring about significant information on the trade connections of Celtiberians and Romans during a fascinating period in history (II AC to I BC), in which Rome become the ruler of the Mediterranean sea and evolved from Republic to Empire. In this work, a series of coins produced in Bilbilis from I AC to I BC will be subject to study. The goal is to develop a method to determine the trace element content, as well as the Pb isotopic composition, of the coins, in order to establish the possible provenance of the ores used in their production throughout this period of time. In order to accomplish this goal, the potential of laser ablation-inductively coupled plasma mass spectrometry will be investigated. This technique provides the detection power, wide linear dynamic range and capabilities for spatially resolved analysis demanded in this type of application, while offering the requested multi- elemental information with no sample preparation, minimal sample damage and a high sample throughput. The suitability of different approaches for calibration and for correction of mass discrimination issues, and the possible advantages of using wet plasma conditions, will be discussed in detail. 
(314) From Elemental Speciation to Elemental Labeling; Joerg Bettmer1, Daniel Kutscher1; 1University of Oviedo
Since many decades elemental speciation has provided detailed insight into the chemical forms an element occurs in environmental or biological systems. A prominent example is mercury and its organic species, predominantly methylmercury. This organometallic compound is i.e. highly accumulated in the aquatic food chain, and thus, humans receive as consumers the highly toxic methylmercury. A great variety of analytical methods was developed for its determination, but usually restricted to the analysis of the MeHg+ cation. However, as this compound shows high affinity to sulfur-containing compounds including free sulfhydryl groups from cysteines it is obvious that proteins can serve as potential binding partners in biological systems [1]. As a consequence, complementary analytical techniques are nowadays applied to the structural elucidation of methylmercury-protein complexes. A brief overview about the current applications is given. Derived from the knowledge that mercury shows high affinity to sulfhydryl groups in proteins, mercury compounds, e.g. p-hydroxymercuribenzoic acid, were used to label selectively proteins. In combination with ICP-MS detection, this strategy offers a high potential for protein quantification [2]. Initial results on fundamental investigations and quantification will be presented for the labeling of insulin and other proteins using complementary mass spectrometric methods. In combination with isotope dilution experiments workflows for the relative and absolute protein quantification are highlighted.  [1] H.H. Harris, I.J. Pickering, G.N. George (2003). The Chemical Form of Mercury in Fish. Science 301: 1203 [2] D.J. Kutscher, M.E. del Castillo Busto, N. Zinn, A. Sanz-Medel, J. Bettmer (2008). Protein labelling with mercury tags: fundamental studies on ovalbumin derivatised with p-hydroxymercuribenzoic acid (pHMB). J. Anal. At. Spectrom. 23: 1359-1364. 
(315) Mercury Speciation Analysis for the Investigation of the Interaction of Thimerosal with Blood Components; Michael Sperling1, Stefan Trümpler1, Wiebke Lohmann1, Björn Meermann1, Wolfgang Buscher1, Uwe Karst1; 1University of Münster, Inst. Inorg. & Anal. Chem.
We investigated the interaction of thimerosal, an ethylmercury-containing preservative used in some vaccines, with blood components. For this reason we incubated human whole blood, physiological simulation solutions and model proteins with thimerosal, methyl mercury and mercury (II) chloride.  Optical emission plasma spectrometry (ICP-OES) was used for the determination of the mercury distribution in blood fractions. Speciation analysis, using the hyphenated techniques LC/ICP-MS and LC/ESI-MS was then applied to gain element-selective and molecular information. The complementary use of total element determination and element-selective and molecular speciation techniques allowed for the identification of EtHg-biothiol adducts under physiological conditions.
(316) Analysis of Arsenicals and their Sulfur Analogs in the Cecum Content of a Mouse using Collision Cell ICP-MS and ESI-MS; Tatyana Pinyayev1, Kevin M. Kubachka2, Christina M. Gallawa1,3, Patricia A. Creed1, John T. Creed1, Michael C. Kohan4, Karen Herbin-Davis4, David J. Thomas4; 1U.S. EPA, NERL, MCEARD, Cincinnati, OH, 2FDA, FCC, Cincinnati, OH, 3Student Services Contractor, 4U.S. EPA, NHEERL, ETD, RTP, NC
Recent arsenic metabolism and exposure assessment studies have indicated that the sulfur analogs of the more common arsenic oxides are present in environmental and biological systems. The occurrence of thioarsenicals raises questions regarding their origin and transport, and their roles in the metabolism of arsenic.  Definitive answers to these questions require analytical techniques capable of quantifying the individual species within a mixture of arsenicals without altering the native equilibrium within the system being studied.  The preservation of the native equilibrium is complicated by valence state issues and by the oxide to sulfide exchange which takes place within these systems. Because these thioarsenicals frequently exist at low ng/g concentrations, quantitation is usually achieved by capitalizing on the sensitivity and elemental specificity of ICP-MS detection. The use of elemental based detection places added chromatographic resolution requirements on the analysis approach in order to insure specificity.  The required chromatographic resolution is often achieved by using multiple separations.  Additionally, LC-ESI-MS/MS techniques have proven beneficial for complementary verification of standards and confirmation of suspect peaks, as many arsenic standards and their sulfur analogs are not commercially available. An emerging area of arsenic metabolic research focuses on understanding the origin of thioarsenicals that are detected as excreted metabolites in many higher organisms, including humans.  We have used an in vitro assay to examine the role of the anaerobic microbiota of mouse cecum in the metabolism of thio- and oxoarsenicals.  These 

ABSTRACTS

studies have shown that there is considerable preabsorption metabolism of these arsenicals that is mediated by the anaerobic microbiota of mouse cecum.  This presentation will summarize preliminary research on the role of the anaerobic microbiota in conversion of inorganic arsenic to thioarsenicals. Although this work was reviewed by EPA and approved for publication, it may not necessarily reflect official Agency policy. 
(317) Cellular Metallomics Studies using PAGE LA-ICP-MS: Back to Basics; Haley Finley-Jones1, Isaac Arnquist1, James Holcombe1; 1University of Texas at Austin
The importance of characterizing metal protein interactions has been well-established in the literature.  Until recently, research in this area consisted of isolating and characterizing a single protein, thus elucidating its metal binding sites.  The cellular metallome, however, is a dynamic system with about 30% of all proteins containing one or more metals.  Therefore, a more rapid screening method is required.  Poly acrylamide gel electrophoresis (PAGE) is a separation technique capable of separating hundreds of proteins with the spatial resolution necessary for laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS).  Sodium dodecyl sulfate (SDS) is a detergent that is commonly utilized in PAGE to transfer a negative charge to the protein.  This insures that all the proteins will move toward the anode regardless of their pKa.  Although the denaturing quality of SDS facilitates optimal separation by removing aggregates, it inevitably causes metal loss in all but the strongest (covalent) interactions.  More recently, metallomic studies have shifted toward a technique known as blue native (BN) PAGE.  Rather than SDS, Coomassie Brilliant Blue™ is used to transfer negative charge to the protein, albeit not as efficiently.  Coomassie, traditionally a protein stain, does not denature the proteins.  Therefore, BN-PAGE does not exhibit the same extent of metal loss seen in SDS-PAGE. However, it is important that all aspects of metal loss are considered when evaluating this rapidly developing method.  To take advantage of the high sensitivity afforded by LA-ICP-MS, it is imperative to protect the integrity of the metal protein relationships throughout the separation process.  To this end, there is a need for better understanding of BN-PAGE and its limitations with respect to metal loss and equilibration.  Proteins have many sites to which metals can bind, but it is only the functional binding site that holds interest.  It is important to recognize that the environment imposed on the protein during PAGE is very different than its environment within the cell.  A better understanding of the chemistry within this system is crucial for its continued success.
(318) HPLC-Particle Beam Mass Spectrometry for the Comprehensive Speciation of Botanical Products; R. Kenneth Marcus1, Joaudimir Castro1, C. Derrick Quarles, Jr.1; 1Clemson University
While the assessment of total ‘heavy metals’ content in a natural product may be a useful trigger in questioning the safety of a dietary supplement, this value is only a starting point in determining efficacy. If the measured concentrations occur above threshold values, there must be further elucidation of the chemical form of the metals to assure safety.  Different from the case of total element quantification, the distribution of chemical species is absolutely set by the method of chemical extraction.  In addition, the starting materials and nutraceutical products are delivered in incredibly diverse matrices.  As such, sample preparation and the use of standards are crucial to obtaining accurate results.  These challenges put far greater demands on the use of high quality separation and identification methods to comprehensively characterize botanical products in comparison to pharmaceuticals.  Having extracted and preserved the chemical identities of metal species, it is then imperative that the identities of those species be determined and their concentrations established.  The development of analytical methodologies for the comprehensive speciation of botanical products is a primary focus in this laboratory.  We define comprehensive speciation as a process that permits the identification of organic and inorganic species in a sample simultaneously, within a single analysis.  In the case of inorganic species, this also includes the identification of the “molecular” identity of the metal-containing compounds.  The primary analytical separation is a crucial entre into the rest of the analysis, and so the detection mode must be compatible with the separation mode, and not vice versa.  In this laboratory, we employ a particle beam (PB) interface into electron ionization (EI) and glow discharge (GD) ionization sources for LC-MS analysis.  In this presentation, we describe the use of each of these methods for the comprehensive speciation analysis of botanical products, with the speciation of arsenic in kelp tinctures given as a specific example.  The validation of the methodology has been performed using NIST ephedra materials.  Finally, participation in an NIST certification program for new dietary supplement standard reference materials (SRMs) will be described, with preliminary data on the Green Tea SRMs presented.  
(319) Determination of Lead in Toys and Children’s Products via Microwave Digestion and Axial ICP-OES Spectrometry; Doug Shrader1, Steve Wall1, Elaine Hasty2; 1Varian, Inc., 2CEM Corporation
Safety of toys and children’s products has been regulated within the European Community under EN-71 for a number of years.  In August 2008, the U.S. Congress enacted the Consumer Product Safety Improvement Act (CPSIA 2008) which defines new limits for lead and phthalates content that must be met by manufacturers and importers of products for children 12 and under. The US Consumer Product Safety Commission (CPSC) is in charge of implementing CPSIA.  CPSIA defined the initial lead limit to be 600 ppm, further lowered to 300 ppm on August 14, 2009 (going to 100 ppm in 2011). From August 14, 2009 on, lead in paint and surface coatings must not exceed 90 ppm. Several elemental spectroscopy techniques can be used for the analysis of heavy metals in children's products.  While U.S. CPSIA 2008 specifically focuses on a single element, lead, the EU EN-71-3 and AS/NZS ISO 8124.3 standards list 8 elements to be controlled - lead, mercury, selenium, antimony, arsenic, barium, cadmium and chromium. The US CPSC recommends that the sample (article, substrate or paint / surface coating) be ground to a powder and digested via microwave (EPA methods 3051A or 3052), hot block or hot plate methods depending on sample type.  The determination of lead is made by ICP-OES or alternately, ICP-MS or flame / furnace AA as appropriate. Various samples – materials used in toys and children’s products along with SRMs – were prepared using microwave digestion and analyzed for lead (as well as other heavy metals) utilizing an axial view ICP-OES instrument.  Hardware used and method parameters developed will be discussed.  Analysis results for the samples, including accuracy and precision data, will be presented. 
(320) A New Method for the Time-Resolved Analysis of Structure and Orientation: Polarization Modulation Infrared Structural Absorbance Spectroscopy; Christian Pellerin1, Yongri Liang1, Damien Mauran1, Robert Prud'homme1; 1University of Montreal
Polarization modulation infrared linear dichroism (PM-IRLD) is often used to study the orientation and relaxation in polymers and thin films. It provides high sensitivity, good time resolution, and the spectral selectivity of IR spectroscopy for multi-component and multiphase systems. However, PM-IRLD only provides dichroic difference spectra, which can lead to the loss of important 
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information about the structure of the sample, for instance its conformational changes, crystallization, etc.  In this work, we demonstrate a new method, called polarization modulation infrared structural absorbance spectroscopy (PM-IRSAS), which can measure simultaneously the polarized spectra and the dichroic difference spectra. This allows calculating structural absorbance spectra in real-time to follow structural changes with a 200 ms time resolution. The application of PM-IRSAS will be illustrated by studying the rapid deformation of poly(ethylene terephthalate), as well as its cold crystallization. It will also be shown that PM-IRSAS improves the accuracy of the orientation determination by quantitatively taking into account sample thinning and band absorbance changes during the measurements. Finally, new developments of PM-IRSAS will be addressed.
(321) Lasers as Sampling and Excitation Tools in Analytical Atomic Spectroscopy; Nicolo Omenetto; 1University of Florida
This talk will review some of the main attractive features of using lasers in analytical atomic spectroscopy. Lasers can be used as primary excitation sources for absorption, fluorescence and ionization experiments, as micro-sampling tools for generating the analyte-containing material to be transported in an external excitation source such an inductively coupled plasma, and finally as combined atomization-excitation sources, as in laser induced breakdown spectroscopy (LIBS), where they perform the dual role of sampling devices and atomization-excitation sources. Laser induced atomic absorption and fluorescence with spectrally narrow diode lasers in cesium vapor cells will be discussed and shown to provide absolute number densities, excited state population distributions and collisional excitation energy transfer cross sections between levels. Spatially resolved maps of ground state populations and spatially resolved line profiles obtained in laser induced plasmas will be presented. The use of the laser induced fluorescence (LIF) technique as an analytical and diagnostic tool applied to laser induced plasmas on solid targets will be discussed. In general, the goal of using the LIF-LIBS combination has been analytical, i.e., to achieve better linearity of the calibration curves, better limit of detection and greater freedom from spectral interferences. It will be shown here that the use of a saturated fluorescence temporal waveform can be related to the existence of local thermodynamic equilibrium (LTE) conditions at different times in the plasma and that the use of collisionally-assisted fluorescence allows one to study the relaxation kinetics of the excited state populations created by the laser pulse. In conclusion, there is no doubt that lasers will continue to play a key role in analytical atomic spectroscopy. 
(322) Electrochemistry in Ultrasonically-Levitated Drops; Alexander Scheeline1, Steven Markwell1, Edward Chainani1, Rebekah Wilson1; 1University of Illinois at Urbana-Champaign
Ultrasonically-levitated drops are microreactors in which a liquid touches only surrounding gas, not solid surfaces.  Thus, the drops are free of sites for radical recombination and can be used to study oxidative stress processes.  Among species involved in such processes are nitric oxide, oxygen, hydrogen peroxide, and hydroperoxide/superoxide.  In addition, redox equilibrium involving thiols are thought to be critical to the survival of e.g. bacteria.  Thus, sensing reactive oxygen species and other electrochemically-active substances in levitated drops would add significantly to their usefulness.  Of course, electrodes and their supports are solid surfaces, and thus subject to contamination, biofilm growth, and radical recombination catalysis as would be any other solid.  Development of electrochemical monitoring in drops is thus an engineering problem, surface chemistry challenge, and optical sensing challenge, in that one must contrast kinetics with and without electrochemical sensors present to demonstrate the impact of the sensors on drop chemistry.  Theory must be developed to account for super-diffusional currents (convection is a component of mass transfer within levitated drops) and non-infinite mass transfer (electrodes are never far from boundaries).  We report initial experiments in drop chronoamperometry and show progress in developing computational tools to allow quantitative data interpretation.
(323) Creating a Reversible Ion Gate using a Microelectromagnet; Joseph Basore1, Lane Baker1, Nickolay Lavrik2; 1Indiana University, 2Oak Ridge National Lab
Microelectromagnets have been used in applications such as induced magnetic motion, magnetic mixing, and magnetic separation.  We have fabricated gold microelectromagnetic ring traps on silicon chips that contain a large pore (10-25 μm) within the center of the trap. This geometry allows the magnetic trap to control the ionic current through the pore by using superparamagnetic particles as blocking gates.  In order to achieve controlled blocking, polydimethylsiloxane was used to insulate the magnetic traps, and to adhere a poly(ethylene terephthalate) (PET) membranes to the device. The PET membrane serves as a mesh above the pore in which micron size superparamagnetic particles are trapped.  These particles gate the ionic current through the pore within the center of the trap when the electromagnet is energized.  Reversibility was achieved by turning off the trap containing the pore and turning on an adjacent trap that removes blocking particles from the PET membrane surface.  Surface modifications to these particles result in further control over the ionic transport.
(324) Electrochemical Method for Fabricating Metal/Molecule/Metal Junctions and their Sensing Applications; Radhika Dasari1, Zamborini Francis P1; 1University of Louisville
Here we describe a simple electrochemical approach for fabricating Electrode/metal nanowire/molecule or polymer/Electrode junctions for sensing or molecular electronics applications.  The general procedure involves depositing a thin film (self assembled monolayer or polymer) on one electrode (E1) and electrodepositing an Ag metal nanowire (NW) on a second electrode (E2) 5-10 μm away from E1.  Under appropriate deposition conditions, Ag NWs grow from E2 and cross over to E1, forming a E1/(molecule or polymer)/ Ag NW/ E2 junction.  We controlled the junction resistance by 1) electrodepositing polyphenol of varied thickness on E1, 2) assembling alkanethiols of varying chain length on E1, and 3) Chemically dissolving the Ag NWs.  We functionalized Ag NWs at high resistance E1/polyphenol/AgNW/E2 junctions with Pd nanoparticles and studied their sensing properties.  They responded fast and reversibly to H2 concentrations as low as 0.11% in a nitrogen carrier gas by a resistance decrease due to volume expansion of the nanoparticles.  Future experiments will involve the assembly of molecules on E1 that exhibit photo- or redox-switchable electronic behaviour. Our strategy is promosing for forming simple, reproducible and miniaturized molecular electronics and sensing devices electrochemically at microgap electrodes with a wide range of potential applications.
(325) Determination of the Relationship Between Thickness of Thin Films on Fabrics and the Resulting Spectrum Based on Diffuse Reflectance FT-IR; Megan Baranowski1, Michael Myrick1; 1University of South Carolina
Polymer films of varying thicknesses were deposited onto cotton and polyester fabric samples using an automated dip coater.  Film thicknesses were calculated gravimetrically.  The samples were analyzed by DRIFTS to determine the relationship between film thickness and the intensity of film absorbances on the fabrics.  Of particular interest is how the intensity of polymer film bands varies 
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with the properties of the underlying fabric and thickness of the polymer coat.  SEM images of the coated fabric samples were used to evaluate the quality of the polymer coating.  The relationship determined from these studies concerning the effect of film thickness on a spectrum can be used to aid in the simulation of the spectrum of a coating on a fabric.
(326) Improved Method of Building the Gas IR Calibration Set Based on Hitran2008 Database; Libing Ren; 1Department of Precision Instrument Tsinghua University
Fourier transform Infrared spectrometer (FT-IRS) is a powerful tool for analysis of the environment gases. The concentration calculation of individual gas in multicomponent ones is generally used fitting method, such as CLS,PLS ect. The pure gas infrared spectrum set (PGISS) is used as the precondition of the fitting. The traditional method only uses the experiment method to gather the pure gas infrared spectrum set. It has disadvantages that its operation processing is awfully complex, and its cost is very high. In the paper, the improved method of building the Gas IR Calibration Set based on the Hitran database is proposed. According to the Lambert-Beer law, the absorbance is obtained by the absorption coefficient, the concentration and the optical path. Considering the restriction of the same temperature and pressure in the experiment, a modified line by line (LBL) model is applied to calculate the absorption coefficient based on the molecule line strenth from the Hitran2008. And then we can define different concentrations and specifical optical path to gain theoretic spectrums. Finally, the real calibration spectrum can be achieved by the convolution of theoretic spectrums and instrumental line shape (ILS) fucntion. About obtaining the ILS function value, previous applications only used the factors of maximum optical distance (MOD) and the apodization function. In our proposed method, we used the factors of maximum optical distance (MOD), field of view (FOV) and the apodization function to achieve better ILS function value. The experiment has implemented by Fourier Transform Spectrometer FTIR-7600 with a long-path gas cell. Via measuring the typical gas carbonic oxide (CO), the experimental results show that the standard deviation between the theoretic value and the measured value in the range 2189cm-1~2190cm-1 is 0.0042. Compared with the tradtional method, our method is not only simple to operate, but also saves the experimental cost. The most advantage is calibration set free of noise and best match to the measured spectrum.
(327) Mass Spectrometric Analysis of Tissues, Small Molecules And Peptides Directly from Aqueous Solutions using an Atmospheric Pressure Infrared Ion Source; Mark Little1, Lam Nguyen1, Eli Margalith1, Berk Oktem2, Maciej Bromirski2, Vladimir Doroshenko2; 1OPOTEK, Inc., Carlsbad, CA, 2MassTech, Inc., Columbia, MD
Infrared laser desorption and ionization (IR LDI) has increased in popularity as researchers search for a new ways to analyze biomolecules. The main advantage of the technique includes the ability to directly analyze “real-world” samples such as food and medicine. IR lasers desorb and ionize sample material in one step with little to no sample pretreatment. Atmospheric pressure (AP) LDI sources using IR lasers operating at 3 micrometers have been found particularly useful for the analysis of “water-rich” samples such as biological tissue and aqueous peptide and protein samples where water serves as a light absorbing matrix through O-H vibration absorption. In this study, samples were analyzed using an AP IR LDI source. Also, a systematic study of the parameters that effect delivery, desorption and ionization of the samples into an ion trap mass spectrometer were carried out. The IR laser used for the study was a tunable mid-IR optical parametric oscillator (OPO) operating between 2.7 and 3.1 micrometers (IR Opolette 2731, OPOTEK, Carlsbad, CA). The IR laser light was delivery via fiber (HP fiber, Infrared Fiber Systems, Silver Spring, MD) to a custom-built AP ion source (AP/MALDI PDF+, MassTech, Columbia, MD). Mass analysis was carried out using a commercial ion trap mass spectrometer (LCQ Deca XP,Thermo Finnegan, Waltham, MA). A parametric study was designed and implemented to optimize the AP IR LDI source. Aqueous, DMSO and glycerol preparations of angiotensin II and P14R were used as test standards. Parameters included wavelength dependence, sample preparation, laser pulse energy, MS capillary inlet temperature and sample plate voltage. A high-throughput study was also carried out to show the feasibility of running 96 peptide samples in a single run. MS and MS/MS studies were conducted on several small molecules to determine the limit of detection of the AP IR LDI technique. Small molecules included haloperidol, prazosin and quinidine dissolved in water, DMSO and glycerol. Finally, tissue samples were used to evaluate the ability of the source to directly analyze “water-rich” samples. A 10 micrometer slice of wild-type mouse brain was analyzed neat and with solvent addition (water, glycerol, DMSO).
(328) Spectral Histology of Human Prostate Tissue using Mid-Infrared Spectroscopic Imaging; Michael Walsh1, Rohit Bhargava1; 1University of Illinois
Histologic diagnosis is the gold standard for evaluating the presence and severity of prostate cancer. Unfortunately, the manual nature of histopathologic recognition leads to low throughput analysis, delays in decision-making and errors. Here, we report on the evaluation of an automated means to accurate histologic recognition using mid-infrared spectroscopic imaging. The method does not need dyes or probes and dispenses with human input but relies on computational approaches to provide decisions. We will discuss optimization of spectral resolution and instrumentation for clinical translation. Results demonstrate that the technique is capable of accurate histologic segmentation that can potentially become competitive with that attained by conventional immunohistochemical analyses. Prostate cancer can reoccur even after initial successful surgical treatment has been performed. Whilst conventional analysis does not permit prognostic determinations to be made, a number of genetic, epigenetic and chemical markers have been suggested as potential indicators of recurrence. The prognostic potential of FTIR is being evaluated to determine whether guidance to the eventual outcome of a tumor can be determined in a study using tissue microarrays from 200 pair-matched patients with prostate cancer which comprises of recurrent and non-recurrent patients.
(329) Comparison of Vibrational Circular Dichroism (VCD) Instruments for Amide I and II Measurement in Selected Model Polypeptides and Proteins; Ahmed Lakhani1, Timothy Keiderling1; 1University of Illinois at Chicago
A dispersive vibrational circular dichroism (VCD) instrument has been designed and optimized for the measurement of mid IR bands such as the amide I and amide II (C=O stretching and CN stretching – NH bending, respectively) vibrational modes of peptides and proteins by maximizing sensitivity in the spectral range from  1800 cm-1 to 1400 cm-1.  We have demonstrated that this new compact dispersive VCD instrument exhibited improved S/N for the amide I` band region for proteins in solution as compared to a previously built instrument in our laboratory and to selected commercial FTIR-based spectrometers.1  However, the new instrument had somewhat degraded S/N at lower wavenumbers including the amide II` region, because its grating was blazed at 5-(m.  We corrected this problem installing a 6-(m blaze grating to enhance longer wave throughput, but with a modest loss of resolution.  We report amide II region measurements of 
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peptides and proteins having different dominant secondary structures (alpha-helix, beta-sheet, and random coil) for identical samples under the same conditions, all data obtained with comparable resolution and total measurement time on different instruments.

(330) Characterizing Peptide Helices by Site-Specific Coupling through use of Isotopic Labeling; Heng Chi1; 1University of Illinois Chicago
Spectroscopic determination of conformation in peptides and proteins is ultimately due to utilization of a physical observable dependent on coupling between repeating units in a polymeric chain. Determination of such couplings and their impact on the usable observables such as IR or Raman spectra is thus important for unraveling the spectra-structure relationships that underlie utilization of such techniques.  In terms of vibrational spectroscopy, this is equivalent to determination of the off-diagonal force field components between sites in the sequence, which manifest themselves as frequency shifts from the isolated oscillator position (determined from diagonal FF).  With isotopic labeling, transitions for specific sites in a peptide sequence can identified, and if the peptide is double labeled, couplings between the sites can be determined.[1,2]  Since the vibrational coupling shift is small compared to the bandwidth, the relationship of spectral profiles obtained with various techniques, which give rise to differently weighted intensity patterns, can used to deconvolve the desired parameters. Here theoretical modeling of the expected spectral patterns is an essential part of the analysis. We have prepared a number of short peptides with lengths varying from 8 to 14 residues that are rich in Pro and favor a 31-helical geometry (poly-Pro II like). Since “random coils” are now routinely assigned as having this same conformation, we prepared another series based on Lys oligomers for comparison. Variants of a given sequence were labeled with 13C on the amide C=O in sequential and alternate positions in the center of the sequence, and the couplings were deconvolved using IR and vibrational circular dichroism (VCD) spectra of the amide I transition.  In these examples Raman proved to be less useful in yielding differentiable intensity patterns. These couplings are small but vary in a way predicted by our DFT derived FF.  They show a different pattern than for alpha-helices, previously published [2], and for 310-helices, currently under study. [1] Rong Huang, Ling Wu, Dan McElheny, Petr Bour, Anjan Roy, Timothy A. Keiderling, J.Phys. Chem. B 113,  5661-5674 (2009); Rong Huang, Vladimir Setnicka, Marcus. A. Etienne, Joohyun Kim, Jan Kubelka, Robert P. Hammer, Timothy A. Keiderling, Journal of the American Chemical Society 129, 13592 -13603 (2007)  [2] R. Huang, J. Kubelka, W. Barber-Armstrong, R. A. G. D Silva, S. M. Decatur, and T. A. Keiderling, J. Amer. Chem. Soc., 126, 2346-2354  (2004)
(331) Two Wave Coupling in CdSe Quantum Dots; Qiguang Yang1, Jaetae Seo1, Bagher Tabibi1, William Yu2; 1Hampton University, 2Worcester Polytechnic Institute
Nonlinear absorption or optical gain of signal beam in two-wave coupling has been intensively studied for nonlinear photonic applications of optical communications or quantum information processing. The signal beam in two-wave mixing may experience either light-induced absorption through two-photon electronic process or optical gain through energy transfer from the relatively strong pump beam to the relatively weak signal beam. An optical gain of around 1.8 in the oleic acid-capped CdSe quantum dots in hexane solvent with the first absorption peak at ~486 nm was observed with two-wave nonlinear coupling at ~532 nm wavelength and ~6 ns temporal pulse width. The signal amplification with two-wave coupling in the CdSe QDs indicated that the optical gain is predominant over the two-photon absorption process. The optical gain through energy transfer from pump to signal beam with two-wave coupling is attributable to temporal nonlocal response of CdSe QDs, which induces a large time-dependent disparity in phase changes between the pump and signal beams through their self- and cross-phase modulation effects. This work at Hampton University was supported by the National Science Foundation (HRD-0734635, HRD-0630372, and ESI-0426328/002) and the U.S. Army Research Office (W911NF-07-1-0608).
(332) Modeling Bone Mineralization: Raman Analysis of Octacalcium Phosphate to Apatite; Ryan Paul1, Brandon Whitman1, Mary Tecklenburg1; 1Central Michigan University
Bone mineralization involves the transformation of soft tissue to hard tissue, with the inorganic component of bone developing into a material similar to hydroxyapatite. This inorganic component starts as amorphous calcium phosphate and may go through several intermediate forms, such as octacalcium phosphate (OCP), before maturing to apatite. Octacalcium phosphate (structural formula Ca8 (HPO4)2 (PO4)4 - 5H2O) is similar in structure to hydroxyapatite (Ca10 (PO4)6 (OH)2). In the unit cell of octacalcium phosphate, a water layer separates two apatitic layers of similar structure and composition to the hydroxyapatite unit cell. Additionally, the nanocrystals in bone have a plate-like morphology which is more similar to the monoclinic OCP than the hexagonal shape of highly crystalline hydroxyapatite. OCP has been suggested as a precursor to biological apatites, as an OCP-like intermediate has been detected recently in mineralizing murine calvarial tissue before developing into apatite. Octacalcium phosphate samples were allowed to hydrolyze in solutions that were kept at constant biological temperature and pH. The rate and mechanism of the aqueous transformation of OCP to apatite were investigated by periodically removing the OCP samples from the solutions and analyzing with Raman spectroscopy, powder X-ray diffraction, and ion chromatography. The hydrolysis of octacalcium phosphate to apatite is evident by the decrease in HPO4 2- peaks relative to PO4 3- peaks in the Raman spectra, including decreased HPO4 2- peak heights at 880, 912, 967, 1000, and 1010 wavenumbers. This transformation was also evident by a decrease in the 4.8 degree peak in the XRD over time. It was determined that the OCP to apatite transformation proceeds slowly for the first several hours and then more quickly over the next 3-5 days. Support from the National Institutes of Health grant #AR047969-05A2 is appreciated. 
(333) Modeling Bone Mineralization: Raman Analysis of Amorphous Calcium Phosphate to Apatite; Dan Zhou1, Brandon Whitman1, Mary Tecklenburg1; 1Central Michigan University
Health is the most important factor to mankind. Bone is a mineral reservoir for calcium and phosphorous. Bone is primarily composed of an organic matrix, the protein collagen, and nanocrystals of apatite-like mineral. Bone also contains small amounts of magnesium, sodium and carbonate. Mineralization of bone involves a process in which crystals of calcium phosphate are produced by bone-forming cells and deposit within the bone fibrous matrix. If the process of deposit is not regulated, it can lead too little or too much mineral deposit in bone matrix which can threaten bone health. By modeling bone mineralization in our study, the in vitro conversion of amorphous calcium phosphate (ACP) to hydroxyapatite (HA, Ca10 (PO4)6 (OH)2) will be investigated.  An improved understanding of the mechanism of calcium phosphate mineralization in bone could furnish new principles for the development of preventive and therapeutic measures to improve bone quality and prevent fractures from bone diseases such as craniosynostosis, osteoporosis, osteogenesis imperfecta, etc. Bone mineralization also plays an important role in 
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repair of the fracture and growth process.  The structural features of the transformation from amorphous (precursor) calcium phosphate (ACP) to octacalcium phosphate (OCP) and then to apatite (AP) was investigated by Raman spectroscopy and X-ray diffraction, which mimics the chemical conversion occurring in the in vivo production of mineral crystallites in bone. ACP was prepared by direct precipitation of solutions of calcium and phosphate salts. The effect of carbonate was assessed by preparing carbonate substituted AP. Kinetics of amorphous calcium phosphate to OCP to apatite hydrolysis were  monitored by Raman spectroscopy to identify the variation of mineral maturity in the mineral structure.  Ion chromatography was used to determine apatite ion composition and phosphate and calcium content of small samples of synthetic apatite. X-ray diffraction was used to determine the size and the crystallinity of mineral intermediates.  A correlation between mineral crystallinity from XRD measurements and Raman spectra was established. Support from the National Institutes of Health grant #AR047969-05A2 is appreciated. 
(334) Raman Spectroscopic Monitoring of Biodiesel Separations; Michael Todd1, David Allan1, Dale LeCaptain1; 1Central Michigan University
Biodiesel is a renewable alternative to petroleum diesel fuel that is made from plant oils and animal fats. It will burn in almost any diesel engine with little or no modification to the engine or fuel system. Biodiesel offers comparable engine performance to petroleum diesel with a dramatic cut in emissions.  A major problem with biodiesel is cold temperature performance.  Currently, petroleum diesel blending is necessary in colder climates.  B100 (100% biodiesel) cold flow properties are comprised of carbon chain length  of the fatty acid esters, the type of alcohol used for the conversion and the level of unsaturation of the fatty acid esters.  Being developed is a separation technique to optimize cold flow properties based on the aforementioned properties.  The more highly unsaturated molecules will perform better at lower temperatures then saturated molecules.  Critical to these techniques development is a Raman spectroscopic method to quantitate process efficiency in a closed mixed solvent system.  Additionally, the inhomogeneity of the solvent systems has required additional solutions to the measurement challenges.
(335) Ab Initio Calculations of Molecular Structure and Vibrational Spectra of 2,3-Dimithyl-1,4-naphthoquinone; Priyanka Singh1; 1Banaras Hindu University
2,3-Dimithyl-1,4-naphthoquinone (DMNQ) (Fig. 1) has no arylating moiety in its structure, and several studies involving hepatocytes have established that its toxicity is mediated by ROS via one-electron-based redox cycling. Using Gaussian 03 Revision C.20 Version of the quantum chemical program ab initio computations have been carried out at the RHF/6-31+g* and B3LYP/6-311++g** levels to compute optimized geometry. Harmonic vibrational frequencies along with intensities in the IR and Raman spectra and atomic charges for the 2,3-dimethyl-1,4-naphthoquione (DMNQ) molecules. The optimized molecular structure is found to possess C1 point group symmetry. The symmetric stretching mode is found to have lowest magnitude of the two CH3 stretching modes for the DMNQ molecule. The parallel rocking mode of the CH3 group is found to have higher magnitude than the perpendicular rocking mode for the DMNQ molecule. Figure-1. Chemical structure of 2,3-Dimithyl-1,4-naphthoquinone (DMNQ) 

(336) Stability Analysis of Pattern Formation in a Photorefractive; Mahendra Kumar Maurya1, Tarun Yadav1, Ramanjore Yadav1; 1Banaras Hindu University
Soon after the discovery of laser in1966 the pattern formation and its applications in nonlinear optical system have attracted considerable research from last three decades. We have study theoretically the modulation instability and the evolution of patterns in a passive nonlinear cavity that is longer than the coherence length of the light circulating in it. The pattern formation is always associated with two consecutive thresholds, which are determined by the degree of spatial coherence, the strength of the nonlinearity, and feedback parameters. At the first threshold the beam becomes unstable, as self-focusing overcomes diffusive tendency of spatially incoherent light. The second threshold occurs when the nonlinear gain overcomes the loss in single pass.  The process of modulation instability in a temporally incoherent cavity below the cavity threshold and the influence of various parameters such as cavity length, intensity feedback and spatial frequency on the gain factor and spectral density at different percentage of the maximum value of spatial frequency have also been studied. 
(337) Amorphous Carbon Substrates: New Chemistries and Applications; Matthew Lockett1, Lloyd Smith1; 1University of Wisconsin - Madison
Amorphous carbon thin films are easily deposited at room temperature and provide a robust surface capable of supporting array fabrication. To date, relatively few attachment chemistries for the fabrication of small organic and/or biomolecule arrays on carbon substrates have been described to date. Currently, carbon substrates are functionalized with alkene-containing molecules through a UV photochemical reaction. Here we describe a new chemical modification methodology, based on halogen-terminated carbon surfaces and simple substitution reactions with thiol-containing molecules. This new means of chemical modification provides affords a means of functionalizing carbon-based materials that is akin to gold self-assembled monolayer chemistries.
(339) Measuring Diffusion in Bisurea Organogels; Karla S. McCain1, Holly E. Messamore1, Andrew J. Carr1; 1Austin College
Organogelators are small molecules which self-assemble into three dimensional structures in organic solvents, producing a material with solid rheology.  These materials have applications for use in areas like drug delivery, chromatography, and sensors, all of which will depend on the mass transport properties of the material.  In this study, the diffusion rates of small dye molecules in bisurea organogels were measured by following the concentration of the leached dye out of the gels.  In order to examine structure-function relationships, the effect of the length of alkyl tail groups and the length of alkane linker groups between the ureas were examined, as well as the effect organogelator concentration.  It was found that the diffusion rate varied over more than an order of magnitude for different gels and that the relative number of conformational defects in the alkyl tail groups, as determined by FT-IR, was correlated to the rate of diffusion.  The relative number of conformational defects in these gels has been previously shown to be sensitive to the formation of rigid gels.  Preliminary results from experiments from single molecule tracking experiments will also be presented.
(340) Infrared Spectroscopy and Thermal Analysis of Succinic Acid Based Plasticizer for PVC; Amanda Stuart1, Dale LeCaptain1, Dillip Mohanty1; 1Central Michigan University
Phthalates pose adverse health effects due to their propensity to leach.  The most common, di(2-ethylhexyl) phthalate (DEHP) and di-octyl phthalate (DOP), are petroleum-based.  Conversely, di-ester succinates are bio-based (produced from fermentation of 
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biomass), biodegradable, and therefore potential replacements for phthalates as poly(vinyl chloride) (PVC) plasticizers.  Compatibility is a critical requirement for a plasticizer to be efficient.  Frequency shifts in the FTIR spectrum imply specific interactions and predict compatibility between plasticizer and polymer.  Thermal analysis can further characterize the effects of this interaction through monitoring glass transition and tan delta depression with differential scanning calorimetry (DSC) and dynamic mechanical analysis (DMA) respectively.  A series of succinates, di-octyl succinate (DOS), di-hexyl succinate (DHS), di-butyl succinate (DBS), and di-ethyl succinate (DES) were examined for plasticizing effectiveness by correlating the vibrational shifts with that of the thermal properties.
(341) Gold Nanorods as Non-bleaching, High Resolution Orientation probes for in vivo Imaging; Gufeng Wang1,2, Wei Sun1,2, Ning Fang1,2; 1Chemistry Department, Iowa State University, 2Ames Laboratory, Department of Energy
Individual colloidal gold nanorod displays wavelength-dependent, anisotropic refractive indices that are associated with their surface plasmon resonance modes. Under a differential interference contrast (DIC) microscope which utilizes two orthogonally polarized, monochromatic beams for illumination, gold nanorods display distinct image patterns depending on not only their orientation but also the illumination wavelengths. Combined with its non-bleaching nature, it makes gold nanorod an ideal probe for studying target molecular orientation over an arbitrary length of time in biological science. We demonstrate that we successfully tracked both the lateral position and angular orientation of a surface protein – carcinoembryonic antigen (CEA) - on HeLa cell membrane. To the best of our knowledge, it is the first time that we are able to provide high contrast images of both the cell and the nanometer-sized probe bearing location and orientation information.
(342) Development and Applications of Ion-Selective-Scanning Ion Conductance Microscopy; Celeste Morris1, Chiao-Chen Chen1, Lane Baker1; 1Indiana University
This presentation will focus on the development of nanoscale dual probe electrodes for use in hybrid scanning electrochemical microscopy (SECM)- scanning ion conductance microscopy (SICM).  SICM is presently used to monitor ionic current over a substrate producing a topographic image of ion currents.  Experiments detailed utilize a dual barrel probe consisting of both an open barrel and Pt filled barrel which forms a micro-nanoscale metallic electrode. Typical SICM feedback and positioning may be used in concert with mapping of faradaic electrochemical processes.  This conceptually simple approach has broad applications in ion sensing which will be discussed along with methods utilized to construct these probes and their applications with SICM by monitoring ion currents through a nanoporous membrane.
(343) High Accuracy Transmittance Measurements with FTIR Spectrometers; Richard Spragg1, Andrew Turner1, Hugh Burnett1, Dean Brown2; 1Perkinelmer LAS UK, 2Perkinelmer LAS USA
A significant number of laboratories are still using 25 year old dispersive IR spectrometers to measure the transmittance of optical elements such as bandpass filters, unconvinced that FT spectrometers can provide the necessary accuracy.  The most obvious issue that arises with FT spectrometers is that reflections between sample and interferometer result in some double modulation, but this is easily dealt with by masking. The multiplex advantage introduces questions about the linearity of detector and electronics.  Testing for detector linearity by looking at regions of zero transmission is not sufficient for this application because it does not reveal errors with DGTS arising from the variation of detectivity with temperature(1).  This variation is much smaller for LiTa and in practice better sensitivity can be achieved with LiTa than by using DTGS with beam attenuation.  With suitable electronics the difference in signal-to-noise performance between DTGS and LiTa can be significantly less than the factor of three suggested in the literature (2).  Electronic linearity issues are effectively eliminated with the use of a sigma-delta analog-to-digital converter (3).  More difficult problems are those associated with displacement of the image on the detector by optically thick or wedged samples, which have to be addressed by controlling beam size and divergence. We describe our experience in developing and testing a system for measuring transmittance with an accuracy of better than 0.25%T.  One factor contributing to the measurement uncertainty is the lack of traceable transmittance standards for the IR region.  Transmittance values derived from accurately known refractive indices are commonly used but the refractive indices are for bulk materials and ignore possible effects at surfaces that would affect transmittance.  Although we have generally obtained excellent agreement with calculated values for materials such as germanium, zinc selenide, and calcium fluoride, we have found some small but significant deviations (>0.1%T) that have been confirmed by measurement at NIST(4). References 1. S.G. Kaplan, L.M. Hanssen and R.U.Datla, Applied Optics, 36 (34), (1997) 2. J.W. Brault, Applied Optics, 35 (16), 1996. 3. P.R. Griffiths and J.A. de Haseth, Fourier Transform Infrared Spectroscopy (2nd edition), Wiley 2007. 4. L.M. Hanssen, Private communication, 2008. 
(344) Protein Conformation Changes with Humidity; Janiece Hope, Michael Porter; 1Cargill, Inc.
Many researchers understand moisture uptake and retention by proteins to occur by means of conformational changes in the protein structure.  It is a commonly held belief that a protein will change in secondary structure upon moisture uptake.  Using infrared and Raman spectroscopy as well as a variety of physical tests, our research casts doubt on this theory.  This research demonstrates that for three common food proteins (soy, whey and gluten), secondary structure changes are not observed with the adsorption of moisture.
(345) Simultaneous Determination of Pt(IV) and Pd(II), as Complex with 2,6-dapema in Solid Phase using Ratio Spectrophotometry First Derivative; M. Inés Toral1, Cesar Soto2; 1Facultad de Ciencias, University of Chile, 2Facultad de Ciencias Químicas
PGMs (Pt, Pd and Rh) are mainly used due their high catalytic activity. World Health Organization had evaluated the risks to human health and the environment posed by exposures to Pd. Health concern is the sensitization risk of Pd as very low doses are sufficient to cause allergic reactions.  Several sensitive analytical techniques have been applied for PGMs determination. Resins with chelating properties, prepared by immobilization of organic complexes on solid support, have been used for metal trace determination in aqueous matrix; presenting advantages as low cost and environmental friendship. In this context, this work presents the development of a spectrophotometric method for the determination of Pt(IV) and Pd(II), which use a phase preconcentration resin modified with 4-[N,N-ethyl-met-azo]-2,6-diaminopyridina 2,6-DAPEMA before the measurement to increase the sensitivity. The technique of ratio spectra derivative (RSD) was used, which is very useful in cases where the spectra of blank and analytes are very near.  In order to get the optima divisor values, it were registers the zero order spectra of the each complexes using different concentrations of Pd(II) and Pt(VI), (0.013 to 0.063mg/mL). Then the set of the spectra of Pd(II) was divide each 
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for the zero spectra the Pt(VI) and then  the first derivative were obtained. Similarly was carried out for Pt(IV). In the selection of the spectra divisor was taking into account: the wavelength when the analytical signal is higher, linear with the concentration and the recoveries must be near to 100%. Due to the different sensitive of derivative spectra of the Pd(II) and Pt(IV) complexes with 2.6-DAPEMA, it were used as amplification factor 1.0 and 100, respectively. The analytical parameters selected were: Pd(II); analytical wavelength 606nm, spectrum divisor corresponding to 0.05mg/mL; LOD 2.5x10-4µg/mL; LOQ 8.3x10-4µg/mL and a quantification range between 8.3x10-4-6.3x10-2µg/mL; Pt(IV); analytical wavelength 638nm, spectrum divisor corresponding to 0.013mg/mL; LOD 7.0x10-4µg/mL; LOQ 2.3.x10-3and a quantification range between 2.3x10-3-6.3x10-2µg/mL µg/mL  In all cases the RSD was found
(346) Photon Trapping Spectroscopy; John Frost1, Peter Geissinger1, Joseph Aldstadt1; 1University of Wisconsin-Milwaukee
Absorbance measurements of very weakly absorbing transitions and the quantitation of extremely dilute analytes are important aspects of physical, and analytical chemistry.  Photon trapping spectroscopy (PTS) is a new technique that uses the same highly reflective mirrors used in cavity ringdown spectroscopy (CRDS); however, by rotating the mirrors on an axle several significant advantages over CRDS can be obtained.  Absorbance data is recorded directly without the need to calculate ringdown times.  The unique way PTS allows light to enter and exit the optical cavity allows unprecedented control of the intracavity resonance times and the ability to extend the effective pathlength through a sample theoretically by as much as 100,000 times.
(347) Applications of X-ray Photoelectron Spectroscopy to the Study of Uranium Chemical Systems; Dale L Perry; 1Lawrence Berkeley Laboratory
X-ray photoelectron spectroscopy has been used to study the chemistry of uranium in solid state materials and in interfacial reactions involving aqueous uranium species reactions with several substrates.  Binding energies, spin-orbit splitting, satellite structure, and line shape and line width (FWHM) data are discussed with respect to the different chemical systems.  The values for the different experimental spectroscopic parameters are discussed relative to the chemical state and bonding of the uranium in the solid state materials, including the different bonds that are structurally documented, oxidation states, and coordination numbers of the uranium.  The same types of data are presented for the aqueous uranium species adsorbed onto various surfaces. This work was supported by the U. S. DOE under Contract No. DE- AC0205CH11231.
(348) Analysis of Rotational Spectroscopy of Nitrogen Dioxide using Coherent Two-Dimensional Spectroscopy; Kamilah Mitchell, Peter Chen; 1Spelman College
Today our world is plagued with environmental tragedy and challenges. As we face these environmental issues, the study of pollutants is paramount. One such pollutant is Nitrogen Dioxide; NO2 is a toxic gas that is a major component of photochemical smog.  Molecular spectroscopy provides a powerful way of studying the structure and behavior of molecules.  Unfortunately, peaks in the NO2 spectrum appear chaotic and severely congested due to several low lying conical intersections. Thus it is very difficult to obtain new dynamic information about this molecule.  However, newly developed peak-sorting capabilities of high resolution coherent 2D spectroscopy provide a way of dealing with this problem. In addition this technique may also facilitate the identification of conical intersections. The objective of this study is to determine how peak sorting and peak coupling capabilities can be used to conduct a comprehensive analysis of congested areas in the visible spectrum of NO2, as well as to examine the implications this technique might have on the experimental observation of conical intersections .  
(349) The First Theoretical Vibrational Spectroscopic Study of a Hofmann 3-phenylpropylamine (3-PPA) Complex: Ni(3-PPA)2Ni(CN)4.; Arslan Ünal1, Sükrü Sentürk2, Mustafa Senyel1; 1Anadolu University, 2Dumlupinar University
The title compound, [Ni(C9H11N)2Ni(CN)4], were investigated by theoretical vibrational spectroscopy. FT-IR and Raman spectra of the three-dimensional cyano-bridged polymeric complex Ni(3-PPA)2Ni(CN)4 were obtained by using Becke-3-Lee–Yang–Parr hybrid density functional theory method with the Los Alamos effective core potential combined with a DZ basis set. Comparison between the theoretical and the experimental results indicates that density functional B3LYP method is able to provide satisfactory results for predicting vibrational spectroscopic properties and the trans-trans-gauche (TTG) form of 3-PPA ligands coordinate to octahedral NiII ions from both sides of the network as the other Hofmann complexes.
(350) A New Raman Optical Activity Spectrometer for Bioanalyses; Honggang Li1, Rina K. Dukor1, Laurence A. Nafie1,2; 1BioTools, Inc., 2Syracuse University
A novel dual-floor plan has been implemented to assembly and construction of the miniaturized scattered circular polarization (SCP) Raman optical activity (ROA) spectrometer (ChiralRAMAN-2X). Changes to miniaturize the instrument require no changes in the original light path, light collection efficiency and spectral resolution. Overall, a significant reduction of the instrument dimensions to approximately 1/3 of its original length and about 1/2 of its original weight, without sacrificing performance, has been achieved.  High quality ROA spectrum of standard ROA molecules have been measured with this instrument and compared to those obtained from the first generation of ChiralRAMAN spectrometer. In addition, numerous improvements have been made to the ROA software.  Advances in the ROA Graphical User Interface (GUI) had been implemented.  Designing an optional microscope accessory which is attached to ChiralRAMAN-2X has also been achieved.  Adding a microscope to the current ChiralRAMAN-2X allows not only a visual inspection of a sample, for example substrates on a slide, but Raman, SERS or other microscopic-based measurements can be performed. An inverted research grade microscope is employed to ensure good performance and flexibility, with the back port configured to accept collimated laser input as well as backscattered Raman light from a range of selectable objectives. In addition, application of the ChiralRAMAN-2X to obtain resonance ROA spectra of proteins and other metal complexes will be discussed.  These resonance ROA spectra can all be obtained with a collection time less than one second.  Acknowledgment.  We are grateful for AFOSR grant FA9559-07-C-0032 for STTR Phase II support.  
(351) Nanoparticles by Soft Synthesis; Elena Tkatchenko1, Pavel Fedorov1, Tasoltan Basiev1; 1General Physics Institute
The compounds such as oxides (Y2O3, Fe2O3 MgO) and orthoborates (RBO3) can be synthesize by several routes: soft-chemistry (sol-gel, hydrothermal, precipitation), solid state, laser sputtering etc.  In our research we report the results for yttrium aluminum garnet (YAG) [1], several orthoborates [2]  (InBO3,  ScBO3, YBO3), barium tungstate and oxides (MgO, Fe2O3, Y2O3) [3-5] precipitation and their consequent calcination. Borates  and oxides were synthesized through the reaction of ammonium hydroxide with an aqueous solution of metal salts interaction by 
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drop wise. To form the orthoborates, boric acid was used or boron oxide dissolved in nitric acid was added.  Precipitates appeared and a deposit was formed over several hours.  The pH dependences were measured as a function of NH4OH-solution volume. The dehydration up to 500°C for YAG, Y2O3 and orthoborates led to the amorphous state. Calcination of the Fe2O3-precursor at 500°C led to crystallization. Most precipitates were white except Fe2O3. In several cases we have used surfactant for the nanosized (up to 100 nm and submicro-sized for ScBO3) objects formation. As-precipitated and calcinated samples were investigated by X-ray powder diffraction, thermal derivatives and scanning electron microscopy analysis. [1] Basiev T.T., Voronov V.V., Kuznetsov S.V.,  Tkatchenko E.A., Fedorov P.P., Osiko V.V. IV Russian Conference “Physical & chemical processes in condensed mediums and interphase boundaries” (FAGRAN), Voronezh, Russia,  2008, 315. [2] Tkatchenko E.A., Fedorov P.P., Kouznetzov S.V. Proceedings: International Conference on Advanced Materials 2008, Kottayam, Kerala, India, 2008. 24.  [3] Baranchikov A.V., Ivanov V.K., Dmitriev A.V., Tkatchenko E.A., Fedorov P.P., Tret`yakov Yu.D., Osiko V.V. Russ. Inorgan. Mater. 2006, 51 (11), 1689. [4] T.T. Basiev, P.P. Fedorov, V.A. Konyshkin, S.V. Kuznetsov, S.V.Lavristchev, A.L. Nikolaev, V.V.Osiko, A.M. Samartzev, Y.A. SheptalovaV.V. Voronov. Proceeding: Ñrystal materials`2005, Kharkov, Ukraine, 2005, 60. [5] Fedorov P.P., Tkatchenko E.A., Kouznetzov S.V., Voronov V.V., Lavristchev S.V. Russ. Inorgan. Mater., 2007, 43 (5), 574 
(352) Surface Enhanced Raman Scattering Nanoparticle Labels with Magnetic Response; John Heckel, George Chumanov; 1Clemson University
Surface enhanced Raman scattering (SERS) nanoparticle labels were synthesized according to our method reported for the synthesis of asymmetric hybrid nanoparticles [1,2].  Silver nanoparticles were first modified with SERS active reporter molecules.  A thin film of silver was then deposited on the nanoparticles by physical vapor deposition to form a cap on one side of the nanoparticle.  The resultant nanoparticles exhibited strong SERS and Rayleigh scattering that was dependent on the polarization of light.  Further, thin layers of silicon monoxide/iron/silicon monoxide were deposited by physical vapor deposition to form a multilayer cap over the silver layer.  The first silicon monoxide layer served as a dielectric spacer between silver and iron in order to prevent quenching of the plasmon resonances in silver by direct contact with iron.  The iron layer rendered the nanoparticles responsive to magnetic field.  The second silicon monoxide layer protected the iron from oxidation in aqueous environment.  SERS spectra were measured from the nanoparticle labels with and without a rotating magnetic field.  By rotating the magnetic field, modulated light can be scattered from the nanoparticle labels.  The possibility of using these labels in bioassays including inside cells was investigated. [1] S.D. Hudson, G. Chumanov. Chem Mater. 2007, 19, 4222-4227. [2] S.D. Hudson, G. Chumanov. J Phys Chem C. 2008, 112, 19866-19871.
(353) Photoreduced Platinum Nanoparticles in an Aqueous Polyethylenimine Solution: Synthesis and Catalytic Activity; Litao Bai1, Cynthia Kaeser1, Shane Street1; 1Department of Chemstry, University of Alabama
Polyethylenimine-mediated platinum nanoparticles have been synthesized by UV irradiation in an aqueous solution. The morphology and size of the Pt nanoparticles were characterized by transmission electron microscopy (TEM). The particle sizes of the platinum nanoparticles obtained are almost independent of the ratio of platinum to PEI monomer. The formation of nanoparticles is monitored using UV-Vis spectroscopy as a function of time. The platinum reduction process have been investigated. The catalytic ability of the platinum nanoparticles are tested by using UV-Vis spectroscopy to monitor the platinum-catalyzed reduction of 4-nitrophenol by sodium borohydride. It has been show that catalytic activity of polyethylenimin-mediated platinum nanoparticles depended on the ratio of platinum to PEI monomer.
(354) Superluminal and Subluminal Light Propagation in CdSe Quantum Dots; Qiguang Yang1, Jaetae Seo1, Bagher Tabibi1, William Yu2; 1Hampton University, 2Worcester Polytechnic Institute
Superluminal and subluminal light propagations in semiconductor quantum dots (QDs) are of great interest for photonic application of information processing and communication. Both the linear and the third-order nonlinear optical properties of CdSe Qds can be utilized for controlling the group velocity of an optical pulse. It is a novel demonstration of governing speed of light propagation in QDs using the time-dependent linear and nonlinear polarizations. Polarizations in the QDs occur under the optical field, and decays in a finite time. The total polarization with a large decay time is an accumulation of all polarizations that are formed at the infinitesimal times in a pulse arriving on the material. The polarization accumulation generates a time-dependent absorption process in the QDs. Absorption/gain increase with time leads to superluminal/subluminal pulse propagation because the leading edge experiences smaller absorption/gain while the trailing edge experiences larger absorption/gain. Absorption/gain decrease with time leads to subluminal/superluminal propagation, because the leading edge experiences larger absorption/gain while the trailing edge experiences smaller absorption/gain. Nonlinear interactions between the two pulses in QDs develop energy transfer from the stronger pulse to the weaker pulse, which result in manipulation of the group velocity. The gain of the weak beam increase with time leads to a subluminal light propagation in the QDs, because the leading edge of the pulse experience less amplification than the trailing edge. This work at Hampton University was supported by the National Science Foundation (HRD-0734635, HRD-0630372, and ESI-0426328/002) and the Army Research Office (W911NF-07-1-0608).
(355) Immuno-SERS for Prostate Cancer Detection; Jaetae Seo1, Doyle Temple1, Wan-Joong Kim2, Sungsoo Jung3, Yongtae Kim3; 1Hampton University, 2ETRI, 3KRISS 
Development of rapid, sensitive, selective, and quantitative spectroscopic assay for cancer screening is one of the most encouraging, challenging, and innovative forms of immunoassay for enhancing human health. The current challenge in tumor detection and ablation is to develop and prepare a user-friendly spectroscopic immunoassay for early cancer detection and a therapeutic spectroscopy for absolute tumor ablation. An enzyme-linked immunosorbent assay (ELISA) is commonly used to detect the level of cancer marker antigens by measuring the fluorescent dyes on the complementary second antibodies. The photo bleaching of dye molecular labels often degrades the cancer immunoassay. Luminescent semiconductor quantum dots with tunable spectra, better photo stability, and higher color purity have been utilized for biological immunoassays by detecting antigens via specific antigen-antibody interactions. The toxicity of semiconductor quantum dots including elements of cadmium chalcognide is a possible negative aspect for the cancer immunoassay. A biocompatible plasmonic nanometal-bioconjugated spectroscopic immunoassay is considered to be highly sensitive and selective without the negative aspects of photo-bleaching or toxicity which is commonly encountered in the ELISA. However, the spectroscopic immunoassay is still an exploratory area, and extensive and systematic quantitative research on nanometal-bioconjugated cancer detection and treatment is needed before the use of immuno-
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SERS becomes reality for tumor detection. The prostate-specific antigen (PSA), prostate-specific membrane antigen (PSMA) tumor markers can be detected in higher than normal amounts in the body when prostate cancer is present. Selectivity, quantification, and limitation of detection of the Immuno-SERS on nanometal-bioconjugated cancer markers of PSA and PSMA, their complementary first-monoclonal and second-monoclonal or -polyclonol antibodies, and prostate cancer targeting ligands of monoclonal antibody or aptamer will be presented at the meeting. This work at Hampton University was supported by the U.S. National Science Foundation (HRD-0734635, HRD-0630372, and ESI-0426328/002), and South Korea Information Technology Research & Development program, Ministry of Knowledge Economy/Institute for Information Technology Advancement (MKE/IITA 2008-S-001-01, Ubiquitous Health Monitoring Module and System Development).
(356) Fabrication and Functionalization of Gold-Coated Rare Earth Oxide Nanoparticles; Jonathan Scaffidi1,2, Molly Gregas1,2, Benoit Lauly1,2, Tuan Vo-Dinh1,2,3; 1Duke University, Dept. of Biomedical Engineering, 2Duke University, Fitzpatrick Institute, 3Duke University, Dept. of Chemistry 
We describe the fabrication of a new class of nanoparticles having a rare earth oxide core and a noble metal shell.  We additionally demonstrate the ability to tether a cysteine-modified variant of the TAT peptide (residues 49-57) to these particles, and to functionalize the tethered peptide with a variety of fluorescent dyes suitable for bioassays and intracellular imaging.  The chemistry for shell formation, peptide anchoring and dye functionalization is simple and straightforward, and quite amenable to scale-up.
(357) Applying Mechanistic Understanding of Optical Absorption and Scattering Phenomena to Enhance the Spectroscopic Analyses of Pharmaceutical Materials; Zhenqi Shi1, Carl Anderson1; 1Grad Sch of Pharmaceutical Sci, Duquesne Univ
Application of a mechanistic understanding of absorption and scattering phenomena in NIR diffuse reflectance enhances the quality of spectroscopic analysis on pharmaceutical materials relative to pure empirical modeling.  Both qualitative and quantitative spectroscopic applications frequently require substantial empirical studies to obtain a representative model for the system.  By mechanistically understanding these two important phenomena occurring when NIR radiation impinges on a pharmaceutical sample, more relevant and robust models can be calculated.  The study used chemical imaging-based spatially-resolved spectroscopy to separate absorption and scattering in NIR diffuse reflectance measurements. The separated absorption and scattering signals were further combined with Monte Carlo simulation-based photon migration to enhance the mechanistic understanding of practical uses of NIR diffuse reflectance. The improved understanding was then convolved with multivariate spectroscopic analyses. This resulted in a representation of chemical and physical properties of the sample matrix by the separated absorption and scattering signals, respectively. The simulation indicated that separated absorption and scattering signals are the dominant factors controlling the NIR absorption and depth of penetration profile, respectively. The multivariate spectroscopic analyses demonstrated the advantages of using scattering signals to perform wavelength- and absorption- dependent scattering correction on NIR spectra. The analyses further illustrated the potentials for combining chemometric algorithms with separated absorption and scattering signals for simplified multivariate model calibration. The resulting models are expected to be more robust, due to their orthogonality to the common interferences of scattering phenomena.  Overall, the results demonstrated here provide a necessary theoretical basis and a practical platform for the sustained applications of NIR diffuse reflectance in pharmaceutical analysis. 
(358) Local Mode Analysis for the Stretching Overtones of an Aniline and Their Band Assignments; Yusuke Morisawa1, Satoshi Nomura1, Yukihiro Ozaki1; 1Kwansei Gakuin University
Local mode theory for overtones and combinations has been developed for a molecule with Cs symmetry. It has already been developed for simple molecules such as H2O and CH2, but for more complicated molecules such as aniline, it has not been well confirmed if it is useful or not. In the present study we have measured the overtone vibrational transitions of liquid aniline. By using second derivative spectra we have picked up the frequencies of N-H stretching modes of aniline. With the harmonically coupled anharmonic oscillator model (Child and Halonen 1984), we have attempted to assign the modes.  First and second overtones of NH2 stretching modes were observed by a FTNIR spectrometer. The experimental wavenumbers from the second derivative spectra were fitted to the wavenumbers estimated from the local mode model. We found two kinds of NH species in each neat aniline liquid and an aniline solution diluted by CCl4. In an aniline solution diluted the benzene we found one NH species. The NH species appeared in the benzene solution spectrum was also found in the neat and CCl4 solution spectra. The neat aniline liquid has the other NH species at a lower wawvenumber. On the other hand, the aniline diluted by CCl4 have the other NH species at a higher wavenumber. These NH species should be from different aggregates.  We will discuss the assignments of these species.
(359) Simultaneous Prediction of Key Cotton Fiber Qualities from UV/Visible/NIR Reflectance; Yongliang Liu1, Gary R. Gamble1, Devron Thibodeaux1; 1USDA, ARS, Cotton Quality Research Station
Cotton is one of the most important agricultural commodities in the world, and the subsequent need for rapid and accurate determination of its quality indexes is a much discussed topic from policy makers to cotton fiber processors. Traditional methods, such as high volume instrumentation (HVI) and Advanced Fiber Information System (AFIS), have been developed as viable tools to measure a number of cotton quality indexes. Although these methods can measure many different quality characteristics and are practiced throughout the cotton industry, the procedures are destructive, time consuming, and prone to day-to-day and location-to-location variations. The development of fast, non-destructive, accurate, and routine techniques is critical to enhance cotton fiber quality classing efficiency. Near infrared (NIR) spectroscopy, with an extension to the UV-visible region, could be an important alternative technique due to speed, ease of sampling, and low-cost. In this approach, cotton fibers were scanned in the region of 220-2200 nm and the corresponding reference values were analyzed by HVI measurement. Partial least squares (PLS) calibrations were developed, and the models were optimized by the coefficient of determination (R2), root mean square error of validation (RMSEV), and residual predictive deviation (RPD) in an independent test set. The results indicated that this technique could be used to predict such quality indexes as micronaire and +b for quality control and other properties, including short fiber index, mean length, and strength, for screening programs.  
(360) A Deuterium NMR Method Offering Insight into the Fluid Behavior in Countercurrent Chromatography; Jill Hochlowski1, David Whittern1, Steven Spanton1; 1Abbott Laboratories
We have recently begun employing countercurrent chromatography as an orthogonal purification method to HPLC in the separation 
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challenges of drug discovery.  Pharmaceutical research often necessitates sample injection in media which can disrupt the 2-phase solvent systems employed in CCC. In order to gain an understanding of this disruption, deuterium containing solvents have been employed to study the behavior of two phase solvent systems during countercurrent chromatography. This technique allows one to directly ‘view’ the path of injected solvent through the CCC, much like an MS or UV detector allows one to view small compounds being purified thereon. This unique method of following the solvent path through a CCC during a chromatography run enables the selection of acceptable injection solvents and volumes under different CCC conditions, and allows a direct look into the behavior of two phase systems between different conditions, loading, coils or CCC systems.
(361) Determination of the Most Stable Form of 4-phenylbutylamine by Vibrational and NMR Spectroscopy.; Senyel1, Arslan Ünal1, Sükrü Sentürk2; 1Anadolu University, 2Dumlupinar University
The possible stable forms of 4-phenylbutylamine (4-PBA) molecule were experimentally and theoretically studied by vibrational and NMR spectroscopy. IR, Raman, 1H and 13C NMR spectra of 4-PBA were reported. The potential energy surface corresponding to the internal rotations of the molecule was determined using quantum-mechanical calculations. Computations were performed for appropriate conformers using B3LYP hybrid DFT method with 6-311++G(d,p) basis set. Obtained results confirm that the most stable was trans-trans-trans-gauche (TTTG) form.
(362) CE with On-Line Portable NMR Spectroscopy for the Analysis of Pharmaceutical and Environmental Relevant Compounds; Joana Diekmann2, Kristl L. Adams1, Greg Klunder1, Paul T. Steele1, Christopher Harvey1, Lee Evans1, Carla Vogt2, Julie Herberg1; 1Lawrence Livermore National Laboratory, 2Leibniz University Hannover, Callinstraß
Trifluoroacetic acid (TFA) and longer chain perfluorinated organic acids (PFAs) are a matter of environmental concern, due to their potential to accumulate in some aquatic ecosystems and their environmental persistent. PFAs have been incorporated into many name-brand chemicals (Teflon: non-stick coatings and Gore-Tex: rain proofed garments) because they repel water, oil, and are resistant to heat up to 260°C. With greater temperatures PFAs in these products can degrade to TFA. TFA is also a primarily degradation product of atmospheric pollutants such as chlorofluorocarbon and hydrofluorocarbon [1]. In addition, TFA is widely used in pharmaceutical peptide synthesis and purification. It has been shown that TFA has potential toxicity effects [2]. Therefore, it is important to monitor products intended for human use and the environment for perfluorinated compounds. 19F-NMR has been widely used to investigate the chemistry and to elucidate the structure of PFAs in liquid samples [1]. However, relatively large amounts of sample are needed for typical laboratory NMR measurements. CE, a simple rapid separation method, and on-line portable NMR offer a low-cost, high-throughput detection method for PFA that requires only nanoliter quantities for the analysis. CE serves as a separation technique and pre-concentrates the analyte via electrokinetic injection or other stacking techniques. Time and reagent costs can be dramatically reduced by using small-scale methods for drug screening. In environmental applications, costs can again be reduced by screening samples on-site with portable technologies. In this project, CE has been coupled with an on-line portable NMR system that uses lithographically patterned microcoils and a small 1.8 T permanent magnet. We will present details on the on-line 19F-NMR-CE system with some representative separations of TFA and PFAs. This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under Contract DE-AC52-07NA27344.  1. A.H. Neilson, Organofluorine, in The Handbook of Environmental Chemistry, Volume 3, Part N, Berlin, Springer, 2002  2. A. Preiss, J. Kruppa, J. Buschmann, C. Mugge, Journal of Pharmaceutical and Biomedical Analysis 16, 1381, 1998 
(363) Dissolution Performance Prediction of Asymmetric Membrane Tablets (AMT) using Non-Destructive Techniques:  A Case Study; Lin Zhang1, Nidhi Mahajan1, Michael Likar1; 1Pfizer Global R&D
Asymmetric Membrane (AM) film-coated tablets release the active pharmaceutical ingredient (API) by an osmotically controlled mechanism. An appropriately designed AMT dosage form is capable of delivering API independently of pH or external agitation. In vitro dissolution tests are commonly performed on AMT tablets to provide quality control of finished product and also potentially to predict in vivo performance. However, the typical 24-hour dissolution testing is time-consuming and laborious. It would be desirable to have a quick and non-destructive test method as a surrogate for the traditional dissolution test. In this study, various non-destructive techniques have been evaluated in terms of capability for predicting dissolution. First, a first-order model was used to extract information from the dissolution curve. Next, model fitted parameters were used to correlate with different non-destructive techniques. Techniques evaluated include simple weight and dimensional measurements, terahertz pulsed imaging (TPI), near-infrared (NIR) spectroscopy, near-infrared chemical imaging. Some of these techniques focus on one specific property such as coating thickness (e.g., TPI). Other techniques include much richer information for prediction (e.g., NIR). Sample measurement time ranges from 20 seconds (e.g., NIR) to 20 minutes (e.g., TPI).  During this presentation, the prediction performance and relative merits and drawbacks of each technique will be discussed.
(364) A High-Efficiency Sample Preparation Procedure with Dimethylformamide for the Determination of Metals in Pharmaceutical Materials by ICP-OES; Qiang Tu1, Tiebang Wang1, Vincent Antonucci1; 1Merck & Co., Inc.
The pressure to reduce cycle times has made it increasingly important to improve sample analysis throughput during pharmaceutical process development. For ICP-based analyses, sample preparation is often the bottleneck of the entire analytical scheme. The solid or liquid samples normally have to be digested in strong acidic solutions and diluted to appropriate concentrations. This tedious conventional sample digestion procedure is normally time-consuming and suffers from contamination or incomplete digestion, and has been a main obstacle for improving sample throughput. In this work, N, N-dimethylformamide (DMF) was used as a "universal" organic diluent so that the sample preparation can be simplified as a "dilute-and-shoot" procedure. An optimized in-house interface with a commercial membrane desolvation unit was implemented at Merck, which enabled the introduction of organic solvents into an ICP-OES without organic loading. Mixed standard solutions of 15 elements (Al, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pd, Pt, Rh, Ru, W, Zn and Zr), which covered the majority of processing metals routinely used in pharmaceutical development, were prepared for the study and stability of each element in a multi-element DMF solution was investigated. It was found that the addition of a stabilizing agent was necessary to ensure that all the elements at concentrations of 0.1 to 0.5 ppm remained physically stable in solution (recovery better than 95%) for 2 weeks. It was also important to use an internal standard (yttrium) in order to compensate for signal drift and matrix effects from different sample matrices. A 2-10 fold increase of sensitivity (due to enhanced analyte transport efficiency) and acceptable levels of precision 
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 (RSD < 3%) and recoveries (91-111%) were achieved. The LOQs of all 15 elements were less than 10 ppb in the solution, which translates to less than 5 ppm in pharmaceutical solids tested. Along with the minimized effort on sample preparation, an estimated saving of 3.4 hr/sample in internal results-reporting cycle time can be achieved with the utilization of this method. This will provide opportunities for a new level of sample handling and automation for metal analysis in pharmaceutical process development.
(365) Sensitive and Selective Nonlinear Optical Imaging of Nascent Protein Crystals; Ellen Gualtieri1, David Kissick1, Garth Simpson1; 1Purdue University
Protein structure determination provides a wealth of information that can be utilized in understanding diseases and protein-drug interactions, yet obtaining these high resolution protein structures, especially for membrane proteins, has proven to be an arduous and challenging task.  Challenges arise in optimization of protein crystallization conditions, detection of small crystals in crystallization plates and turbid media, differentiation of protein crystals from salt crystals, identification of well diffracting crystals and the centering and aligning of protein crystals within the x-ray beam line.  The development and application of Second Order Nonlinear Imaging of Chiral Crystals (SONICC) to image protein crystals in various formats, including traditional crystallization platforms, lipid cubic phase and at cryogenic temperatures, has provided a means to overcome these present obstacles surrounding visualization and detection of protein crystals. SONICC is a non-invasive, non-destructive technique that provides high signal to noise for both large and small (<2µm) protein crystals.  Unlike traditional optical techniques, SONICC is not limited by light scatter that commonly obscures images from turbid media and therefore can easily identify and align small crystallites within the x-ray beam without the need for raster scanning. A significant advantage of SONICC over fluorescent and UV imaging is the background reduction due to the intrinsic symmetry requirements of the technique where only chiral crystals (99% of known proteins) will contribute to the signal whereas the surrounding isotropic media and nonchiral crystals (salts and other non-protein precipitants) yield zero SHG.
(366) Rapid Screening of Illegal Adulterants in Herbal Dietary Supplements using Ion Mobility Spectrometry; Connie Gryniewicz1, John Reepmeyer1, John Kauffman1, Lucinda Buhse1; 1US Food and Drug Administration
An ion mobility spectrometry (IMS) method was developed to screen for the presence of undeclared synthetic erectile dysfunction (ED) drugs or drug analogues in herbal dietary supplements claiming to enhance male sexual performance.  IMS plasmagrams of authenticated standards including three FDA approved drugs (sildenafil citrate, tadalafil, vardenafil hydrochloride trihydrate) and 5 previously identified synthetic analogues (methisosildenafil, homosildenafil, piperidenafil, thiosildenafil, thiomethisosildenafil) were measured to determine their reduced ion mobilities (K0).  All eight compounds exhibited reduced mobilities between 0.82-1.29 cm2/Vs.  Twenty-six herbal products were then screened for the presence of these compounds, and fifteen of the 26 products tested positive for the presence of ED drug or drug analogue adulterants based on their reduced ion mobilities.  The IMS results were compared against LC/MS determinations for the identical samples.  Herbal dietary supplements containing adulterants were classified with 100% accuracy and most of the adulterants were correctly identified by a comparison of the K0 of the adulterant to the K0 of the authenticated standard.  The results demonstrate that IMS is a viable method for screening herbal dietary supplements for the presence of illegal ED drugs or drug analogue adulterants. 
(367) Detection of Crystal Nucleation of Pharmaceutical Compound by Second Order Nonlinear Optical Imaging; Debbie Wanapun1, Umesh Kestur1, Lynne Taylor1, Garth Simpson1; 1Purdue University
The detection of small molecule crystal nucleation is very important in pharmaceutical application. The single greatest limiting factor in designing and screening different solid-state formulations of active pharmaceutical ingredient (API) to assess their potential long-term stability is time. API crystals are required to grow to a visible size and/or measurable crystallinity. A novel approach based on second order nonlinear optical  imaging (SONICC) to detect API crystal nucleation  will be introduced.  The preliminary study of small molecules including amino acid solution and amorphous API shows that SONICC can detect a formation of microcrystal with sub-diffraction limit resolution. These results suggest the possibility of utilizing the SONICC for crystalline nucleation detection in biological and pharmaceutical application. 
(368) Application of Wavelet Transform Technique for the Analysis of X-ray Fluorescence Spectra; Sergey Arzhantsev1, John Kauffman1; 1Division of Pharmaceutical Analysis, FDA
X-ray fluorescence (XRF) spectroscopy is a powerful tool for elemental analysis, and portable XRF instruments are widely used to determine the presence of toxic heavy metals in a sample of interest.  The spectral lines of a particular element on the energy axes are well defined by quantum mechanics, but sample-dependent non-linear background contributions to the measured signal intensity make analysis challenging.  Linear and nonlinear multiple regression of peak areas versus element concentration as well as multivariate partial least squares methods are shown to give reasonable predictions in particular applications where the sample matrix and elemental distribution are well controlled, but general methods to detect the presence of specified elements in a variety of matrices at low levels are uncommon  We present here the application of discrete wavelet transformation (DWT) to the analysis of XRF spectra for the detection of toxic heavy metals and other elements.  The DWT is known to reduce slowly varying background and high frequency noise from analytical data.  When applied to XRF spectra, the presence of a spectral line can be determined using signal to noise ratio criterion without interference from spurious background contributions.  An algorithm has been developed to search the energies of the observed spectral peaks in the NIST database of x-ray spectral lines and to assign elements of interest to peaks.  The advantages and disadvantages of using the DWT method in XRF spectroscopy will be discussed.
(369) Utilization of FT-Raman Spectroscopy to Unravel the Complicated Polymorphism of GW786034B (Pazopanib); Pingyun Chen1, David H. Igo1, Lee Katrincic1, Ricky W. Couch1; 1GlaxoSmithKline
FT-Raman spectroscopy is well-suited for polymorph screening because of its quick analysis time, small sample-size requirement, and superb spectral reproducibility due to the inherent advantages of interferometry.  The latter is critical for the delineation of different crystal forms that have relatively small structural and spectral differences.  FT Raman has been successfully applied to polymorph screens of >250 compounds over 10 years, including comprehensive polymorph screening of many late stage compounds having complicated polymorphism. In this paper, the results from GW786034B (Pazopanib), which is being developed for cancer indications and exhibits 24 different crystalline forms, will be discussed to illustrate:  i) key technical and practical considerations to successfully applying FT Raman for polymorph screening, ii) relationship between spectral and structural differences of different crystal forms, iii) data analysis methods such as hierarchical 
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clustering, PCA, and PLS that were helpful in processing the large volume of data.  
(370) Strategies to Combine Spectroscopic Data for Raw Material Analysis; Maureen Lanan1, Julie Wei1; 1Biogen Idec, Cambridge, MA
Unfortunately, the abstract will take a few more days to proceed through the legal review process at my company.  The general topic is about data fusion strategies for spectra of raw materials used in biopharmaceutical manufacture.
(371) Raman Monitoring of Continuous Biodiesel Production; Elizabeth Lanning1, David Allan1, Michael Todd1, Dale LeCaptain1; 1Central Michigan University
Biodiesel is a renewable energy source that is made from plant oils or animal fats.  It works in any diesel engine with few or no modifications and produces fewer emissions than petroleum diesel.  Biodiesel has the highest energy balance among transportation fuels, returning more than three units of energy for every unit of energy invested.  Operating on the Central Michigan University campus is a 5 gal./hour continious mini-reactor that is being used to process waste cooking oils from campus dining. Metering and flow control on the inputs is essential to efficient production.  Raman spectroscopy provides the in-situ data necessary for system control currently being operated in a manual feedback mode.
(372) Hyperspectral Monitoring of Moving Process Samples; Gabor Kemeny1, Gina Stuessy1; 1Middleton Research
Hyperspectral imaging is the next frontier for spectroscopy in measuring moving samples in process analysis. Pharmaceutical, food and other industrial production samples have spatially non-uniform concentrations that need to be monitored for quality assurance and to improve the control of the processes. Hyperspectral push-broom spectral line-cameras are ideally suited for continuously moving industrial samples, producing full high resolution spectra of each point of a line at very high speed. Fully parallel spectral measurements of many points in a line at very high speed allows scanning a moving sample, monitoring its whole surface.  Measurement examples in the 1000-2500 nm wavelength region will be presented. Challenges and possibilities for the monitoring of pharmaceutical formulations, such as a stream of tablets, webs and films will be discussed.
(373) Surface-Enhanced Raman Scattering Detection of Polycyclic Aromatic Hydrocarbons and Polychlorinated Biphenyls; Kyle Bantz1, Courtney Jones1, Christy Haynes1; 1University of Minnesota
Surface-enhanced Raman scattering (SERS) holds great promise as an analytical technique based on its ability to distinguish between structurally similar analytes with minimal interference from the scattering of water when sampling is conducted in aqueous environments.  These advantages make SERS an ideal technique for the detection of polychlorinated biphenyls (PCBs), which exist as 209 structurally similar congeners, as well as polyaromatic hydrocarbons (PAHs).  However, these environmental contaminants are not ideal for SERS detection because they are not attracted to the Ag surface, and therefore, will not naturally dwell close enough to the SERS substrate to experience enhancing electromagnetic fields.  To circumvent this problem, an alkanethiol monolayer is assembled on the surface of the Ag film over nanospheres (AgFON) SERS substrate to act as a partition layer and concentrate the molecules of interest within the zone of electromagnetic enhancement.  The addition of the monolayer to the AgFON facilitates detection of environmentally relevant concentrations of both PAHs and PCBs.  In addition, the substrate resists fouling from interfering species and can be reused for multiple measurements with one substrate.  Raman band analysis facilitates mechanistic understanding of the PAH and PCB monolayer partitioning mechanism.  Overall, this work demonstrates that exploitation of alkanethiol-modified SERS substrates facilitates a more general use of SERS for sensing applications, and specifically, holds great promise for the detection of PAHs and PCBs.
(374) Activated Silver Colloids as SERS Media for the Identification and Quantitation of Amino Acids; Noah Kolodziejksi1, Rajan Gurjar1, Madhavi Seetamraju1, Richard Myers1; 1Radiation Monitoring Devices, Inc.
The potential of Surface Enhanced Raman Spectroscopy (SERS) for identifying small quantities of chemical compounds has been widely researched in recent years. While solid-substrate SERS has been demonstrated and even commercialized, the highest enhancement factors have been realized in colloids of silver or gold nanoparticles.  These colloids are widely understood to require an “activation” step, which normally consists of the addition of a salt, with the primary mechanism thought to be aggregation of the colloid resulting in “hot spots” of SERS activity.  Unfortunately, many of these studies have focused on a few select analytes.  In addition, it has been proposed that the activation agent may modify the nanoparticles’ surface chemistry to mediate the adsorption of analytes.  To further explore this issue, we investigated the SERS compatibility of various activated colloids with a wide range of amino acids finding evidence that the mechanism of activation is not independent of analyte and colloid surface chemistry.  The possibility of quantitative SERS was also investigated, with a range of quantitation found to be no broader than two orders, and highly dependent on both the analyte and the activation agent, suggesting a complex interplay between the surface chemistries of the two.  This finding would appear to complicate the use of colloids as a versatile medium for surface enhancement.
(375) Immunoassay Applications using Gold Nanoshells to Enhance Raman Probes (SERS); Marcelo Nakaema1, Martin Tibudan1, Yu-Jen Lin2, Vimal Swarup2, Sandra Bishnoi2, Timothy Keiderling1; 1Department of Chemistry, UI at Chicago, 2BCPS Department, Illinois Inst. of Tech
Immunoassay readouts based on Raman scattering spectroscopy are emerging as an alternative to conventional detection schemes utilizing metallic nanoparticles to amplify the Raman scattering signal by many orders of magnitude (SERS effect).  Gold nanoshells are very versatile since their plasmon resonance can be tuned from visible to near infrared according to the application needs by adjusting the ratio of their core and shell radii.  Our immunoassay consisted of exposing the antigen (IgG protein) previously bound onto a nitrocellulose membrane substrate, which was properly blocked, to an antibody probe.  The antibody probe was comprised of goat anti-rabbit IgG conjugated to gold nanoshell via a PEG-thiol linkage. A Raman reporter (pMA: p –mercaptoaniline) coupled to a PEG tail was also conjugated to the nanoshell.  The PEG coating provided protection from salt induced aggregation. Raman spectra of distinct regions of the nitrocellulose membrane demonstrated the presence of pMA peaks (1077 and 1590 cm-1) only where the antigens were spotted, thus making evident the viability of using gold nanoshells as Raman scattering amplifiers for sensitive immunoassay readouts. Comparison will be made to assays based on glass and gold coated glass substrates, which are coated with an antibody to capture the antigen.
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 (376) Nucleic Acid Detection using Nano-Network Plasmonic Coupling Interference (NAPCI): A New Approach for Biomedical Diagnostics and Biosensing Applications; Hsin-Neng Wang1, 2, Tuan Vo-Dinh1,2,3; 1Department of Biomedical Engineering, 2Fitzpatrick Institute for Photonics, 3Department of Chemistry 
This paper describes a novel technique referred to as nanonetwork plasmonic coupling interference (NAPCI) for surface-enhanced Raman scattering (SERS)-based DNA/RNA detection. To induce a strong plasmonic coupling effect, a three-dimensional nano-network of silver nanoparticles having Raman labels located between adjacent nanoparticles is assembled by Raman-labeled DNA-locked nucleic acid (LNA) duplexes. The NAPCI then utilizes specific DNA sequences of interest as competitor elements of the Raman-labeled DNA strands to interfere the formation of nanonetworks in a competitive binding process. As a result, the plasmonic coupling effect is significantly diminished, resulting in a reduced SERS signal. The NAPCI technique has been demonstrated that it can be employed to identify and discriminate DNA sequences with single nucleotide polymorphisms (SNPs) as breast cancer biomarkers. The results of this study lay the foundation for the development of novel DNA diagnostic tools for a wide variety of biomedical diagnostics, high throughput screening, and biosensing applications using SERS detection.
(377) Gold Nanocages: A Novel Class of Nanomaterials for Biomedical Applications; Younan Xia; 1Washington University
Galvanic replacement reaction between silver nanocubes and HAuCl4 in an aqueous solution has been used to transform 10-200 nm silver nanocubes into gold nanoboxes and nanocages (nanoboxes with porous walls).  By controlling the molar ratio of silver to HAuCl4, the plasmon peaks of resultant nanostructures can be continuously tuned from the blue (400 nm) to the near infrared (1200 nm).  These hollow gold nanostructures are characterized by extraordinarily large cross-sections for optical absorption and scattering, typically on the order of „e10-15 m2 and both of them are more than five orders of magnitude larger than those of conventional organic dyes.  Exposure of gold nanocages to a camera flash resulted in the instant melting and conversion of gold nanocages into spherical particles due to photothermal heating.  Gold nanocages can be easily bioconjugated with antibodies to target any specific cancer cells.  This novel class of hollow nanostructures is being developed as contrast agents for optical imaging modalities such as optical coherence tomography (OCT) and photoacoustic tomography (PAT), as therapeutic agents for photothermal cancer treatment, and as nanoscale capsules for targeted drug delivery.
(378) Silver Nanoparticles for Molecular Probing of Cells, Tissues, and Organs by SERS and their Toxicological Effects.; Ioana Pavel1, Dawn Wooley1, Zofia Gagnon2; 1Wright State University, 2Marist College
Surface-enhanced Raman spectroscopy (SERS) has experienced an explosive resurgence in interest lately, and turned to a new frontier: intracellular imaging. The ability to probe the molecular composition of living cells using SERS and noble metal nanoparticles (NPs) like gold or silver, is a powerful application that it is still in its relative infancy. Furthermore, very little is known about AgNPs bioaccumulation and toxicity in living organisms. To examine these aspects, colloidal AgNPs of 10-20 nm in diameter were synthesized by the reduction of silver nitrate with sodium borohydride, and characterized by using spectrophotometry, transmission electron microscopy (TEM), and SERS. Three biological models were studied. 1) Cell model: Murine long bone-derived osteocytic cells (MLO-Y4) and African green monkey kidney cells (VERO 76) were cultured in growing medium containing AgNPs at various concentrations for a time period of 1h or 12h. The cytotoxicity of AgNPs was determined using a MTT cell proliferation assay and a trypan blue dye exclusion apoptosis assay. AgNPs uptake and subcellular localization was followed by light microscopy and TEM, respectively. At a concentration of 0.5 x 10-9 M (below LD50) and an exposure time of 12h, AgNPs were detected in diverse subcellular compartments including nucleus, and rich SERS signatures could be obtained from the molecules located in the immediate vicinity of the AgNP-aggregates even at acquisition times of 1s. 2) Plant model: Tomato, bean, and lettuce seeds were germinated in culture media of various concentrations of AgNPs. 3) Animal model: Developing chick embryos were injected twice with 0.5 mL of AgNPs solutions (1.5 x1011 and 1.5 x 1013 AgNPs per chick embryo/per injection). Embryos’ organs, blood, and tibiotarsus were harvested on the 20th day of incubation and examined. AgNPs accumulation in plant and animal tissues was quantified by GFAAS spectrometry on ground tissue powder. The DNA and oxidative damage in tissues was determined using a Comet assay and a glutathione peroxidase spectrophotometric assay, respectively. The hematological analysis revealed the relationship between white blood cells counts and AgNPs treatment.
(379) Inorganic Nanocrystals for Biomedical Diagnosis; Y. Charles Cao1; 1University of Florida
Because of their unique size-dependent optical, electronic, magnetic, and chemical properties, inorganic nanocrystals are becoming a new class of powerful tools in biological and medical applications for sensing, labeling, optical imaging, magnetic resonance imaging (MRI), cell separation, and treatment of disease. These applications, however, require nanocrystals that are soluble and stable in aqueous solutions, and thus creating a need to further engineer nanocrystal coatings, because those high-quality nanocrystals are often synthesized in organic phase and stabilized with hydrophobic ligands. To date, two major approaches have been developed to modify the coatings of hydrophobic nanocrystals using organic ligands. The first approach is based on coordinate bonding.  Functional groups (such as thiol, dithiol, phosphine and dopamine) are used to directly link hydrophilic groups onto the surface of hydrophobic nanocrystals by replacing their original hydrophobic ligands. The second approach uses hydrophobic van der Waals interactions, through which the hydrophobic tails of amphiphilic ligands interact with (but do not replace) the hydrophobic ligands on nanocrystals, and it leads to the formation of nanocrystal-micelles.  Many types of water-soluble nanocrystals made by these two approaches suffer low stability and/or high non-specific binding with non-target biomolecules. Water-soluble nanocrystals coated with PEGylated amphiphilic polymers are proven to have very high stability and low nonspecific-absorption levels, but PEGylated polymer shells often produce large hydrodynamic diameters (HDs) on the order of 30-40 nm, which could limit the use of these nanocrystals in applications such as in vivo cell imaging. Herein, we report an alternative nanocrystal-surface-engineering approach that uses a new class of ligands (here called dual-interaction ligands) to produce water-soluble nanocrystals of gold, Fe3O4 and CdSe/ZnS quantum dots (QDs). These dual-interaction ligands can bind onto the surface of hydrophobic nanocrystals through both coordinate bonding and hydrophobic van der Waals interactions. The resulting water-soluble nanocrystals have relatively small HDs (e.g., less than 20 nm), and exhibit extraordinary stability in a wide range of pH (e.g., 1-14) and salt concentrations, or under thermal treatment (at 100 oC). In addition, these nanocrystals can be further functionalized with antibodies for monitoring virus-protein expression in cells.
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 (380) Multifunctional Colloidal Nanostructures through Surface Protected Etching; Yadong Yin1; 1University of California, Riverside
In this presentation, I would like to discuss our recent process in the synthesis and application of multifunctional nanostructures.  A “surface-protected etching” process has been developed to produce porous colloidal silica particles directly without the need of additional templates.  Nanocrystals of various compositions can be incorporated into the porous silica to produce hybrid nanostructures with magnetic, plasmonic, and fluorescent properties.
(381) Gold Quantum Dots as Biological Probes; Rongchao Jin; 1Carnegie Mellon University
Ultrasmall gold nanoclusters (also called gold quantum dots) possess a discrete electronic structure and exhibit drastically enhanced photoluminescence (by 7-8 orders of magnitude) in comparison to large Au nanoparticles (>10 nm) or bulk gold (quantum yield~10-10, hence, the latter are nonfluorescent). This talk will present our recent studies on the intriguing fluorescence properties of well-defined Au25(SR)18 nanoclusters (~ 1 nm dia.), in particular, the origin of fluorescence and surface engineering of these QDs to further enhance their fluorescence. The well-definedness of Au25(SR)18 QDs permits a precise control of the number of biomarkers or drug molecules loaded onto them, which is not achievable with larger gold nanoparticles (e.g. > 5 nm) that are commonly used in current biological assays. The strong fluorescence from Au QDs may find practical applications in biological assays and bioimaging based upon the Au QDs’ fluorescence properties. These Au QDs possess several distinct advantages over organic fluorophores (e.g. Cy dyes) in that Au QDs are ultrastable, biocompatible, and ease of functionalization. Although the fluorescence brightness of such gold QDs is still not comparable with current most bright semiconductor quantum dots such as CdSe/ZnS (quantum yield > 50%), the latter’s relative large hydrodynamic diameter after surface coating and biofunctionalization (e.g. ~ 30-40 nm when encapsulated in PEGylated polymer shell) leads to a much lower cellular permeability compared to that of biofunctionalized Au25 QDs (~ 2 nm). This work provides useful information for explorating this unique type of material for biological applications.
(382) Novel Nanorod Array Substrates as a Platform for SERS-Based Biosensing of Infectious Disease; Richard Dluhy1, Jeremy Driskell1, Ralph Tripp1, Yiping Zhao1, Paul Rota2, Duncan Krause1; 1University of Georgia, 2Centers for Disease Control
Development of diagnostic methods for rapid and sensitive identification of viruses and other biomedical pathogens is essential for the advancement of therapeutic and intervention strategies necessary to protect public health. Current diagnostic methods for viruses in particular, e.g. isolation, PCR, antigen detection and serology, are time-consuming, cumbersome, or lack sensitivity.  We have investigated the use of aligned Ag nanorod arrays, prepared by oblique angle vapor deposition (OAD), as surface-enhanced Raman scattering (SERS) substrates for the identification and classification of viral pathogens. The OAD method of substrate preparation facilitates the selection of nanorod size, shape, density, alignment, orientation, and composition, while the procedure is reproducible and simple to implement.  The current talk will address aspects of the fundamental design and use of metallic nanorod arrays for SERS studies, as well as the development of a spectroscopic assay for detection of viruses and bacteria based on these unique nanostructured SERS probes. We will also present results of multivariate statistical analyses on the SERS spectra of different pathogenic species that indicate that it is possible to identify, differentiate, classify and quantify pathogenic organisms based on their intrinsic SERS spectra.
(383) Comparison of Protein and Dye Interaction with Noble Metal Nanoparticles; Mohamed Siyam Mohamed Ansar1, Dongmao Zhang1; 1Mississippi State University
Protein interaction with noble metal nanoparticle such as silver and gold nanoparticle are a well-documented phenomenon that has been exploited for various chemical and biological applications including immunogold staining, silver staining etc.  Common dyes such as Rhodamine 6G, adenine and fluorescein isothiocyanate (FITC) also exhibits higher affinity to nanoparticle surface, making them particular amenable for sensitive surface enhanced Raman spectroscopic (SERS) detection.  Apparently, information regarding the comparative affinity of protein and dye to metal nanoparticle surface has significant implication in optical spectroscopic studies on how protein/dye mixture or conjugates interact with metal nanoparticles.  In this work, we performed a systematic investigation on the comparative protein and dye affinity toward both silver and gold nanoparticle surfaces using spectrophotometric and surface enhanced Raman spectroscopic (SERS) measurements.  Forty  protein/dye mixtures, prepared with five dyes and eight proteins, and four different FITC-protein conjugates were used to study the competitive adsorption of protein and dye onto nanoparticle surfaces.  It was found for all the tested samples, protein exhibits significantly higher affinity to the nanoparticle surface.  Implication of this finding will be discussed with regarding of the design of protein analytical methods and the interpretation of surface enhanced optical spectra obtained with protein/small molecule mixtures. 
(384) Multifunctional Nanoparticles for Surface-Enhanced Raman Scattering Based Chemical Imaging; Steven Emory, Matthew Holt, Daniel Finley, Hannah Sturtevant; 1Western Washington University
The focus of this work is to develop new chemical imaging tools based on the unique properties of nanomaterials.  Fluorescence-based imaging technologies are often hindered by low sensitivity and specificity to environmental conditions.  In addition, high dye loading levels invariably perturb the system under study.  Building on recent advances in surface-enhanced Raman scattering (SERS) and nanoparticle synthesis, we have designed a new class of magneto-optical nanostructures for SERS spectroscopy.  Quantitative analyte detection is accomplished by conjugating analyte-specific reporter ligands to SERS-active core-shell nanoparticles.  By ratiometrically analyzing the SERS peaks of the reporter ligands, the concentration of target analytes can be determined.
(385) Functionalised Nanoparticles and SERRS for Bioanalysis; Duncan Graham1, Karen Faulds1, David Thompson1, Fiona McKenzie1, Robert Stokes1, Ross Stevenson1, Axel Hueber2, Iain McInnes2; 1University of Strathclyde, 2University of Glasgow
Functionalized nanoparticles have been used in a number of different studies including detection of DNA at ultra low levels, immuno histochemistry and more recently as substrates for surface enhanced resonance Raman scattering (SERRS) based imaging approaches.  The advantages of using metallic nanoparticles are that they are very bright in terms of their optical characteristics and also if functionalized in a particular manner to provide a SERRS response give a unique vibrational fingerprint.  Here we present the functionalization of gold and silver nanoparticles in such a way that the enhancement effect can be greatly increased through biological recognition and as such effectively turns on the SERRS effect.  This process can give rise to exquisite selectivity in terms of the interaction of the nanoparticles, especially when DNA hybridizations are used and single base mismatches can be analyzed at room temperature.  In an advancement of this approach functionalized nanoparticles have also been used as imaging agents 
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for single cells and when functionalized with an appropriate antibody can give back information on the expression of specific receptors on cell surfaces as well as sub-cellular compartmentalization information.  Finally in moving away from the in vitro applications the functionalized nanoparticles can be modified in such a way that they are active in vivo and preliminary data relating to in vivo studies of imaging and therapeutic uses of functionalized SERRS active nanoparticles will also be presented.
(386) Highly Ordered SERS Nanoarrays for Sub-Diffraction Limited, Label-Free Chemical Imaging; Brian Cullum; 1University of Maryland Baltimore County
This talk will describe the development and characterization of a novel class of sub-diffraction limited surface enhanced Raman scattering (SERS)-based nano-imaging probes for the dynamic chemical imaging of biological samples.  These probes are fabricated from coherent fiber optic imaging bundles that have been tapered to have individual fiber element diameters less than 200 nm in diameter.  Optically tunable SERS active surfaces are produced on these fibers by tapering and etching the 30,000 individual fiber elements in the bundle and selectively depositing metal islands on the cladding peaks surrounding the individual fiber cores.  The resulting highly ordered array of metal islands results in a uniformly enhancing SERS active surface, ideal for chemical imaging.  Fabricating the probes in this fashion allows for the metal islands formed on the cladding peaks to be controlled in terms of their size, shape, and inter-island spacing, resulting less than 2% RSD in SERS enhancement across the substrate’s surface.  Changing the size of the metal islands, it is possible to tune the optimal excitation wavelength to the desired spectral region for the analysis being performed.  To provide the trace detection capabilities necessary for dynamically imaging samples with sub-200 nm spatial resolution, these substrates also employ a recently discovered multi-layer enhancement mechanism.  The application of these novel SERS nano-imaging probes for high-resolution chemical imaging will be discussed in this talk.
(387) Surface Enhanced Raman Scattering as a Readout Strategy for Immunodetection; Marc Porter; 1University of Utah
The growing threat of bioterrorism and a vast range of other innovations across biotechnology underscore the importance of ultra sensitive, high-speed diagnostic tests.  This presentation will describe efforts to develop a readout methodology that potentially addresses these needs by coupling nanoparticle labeling concepts with surface enhanced Raman scattering (SERS).  Strategies will be detailed for both the fabrication and readout of chip-scale platforms by examining fundamental dictates (e.g., plasmon coupling, particle size and shape, and excitation wavelength) for optimal performance.  Results from experiments that focus on the use of immunoassays for the ultralow level detection of viral and microbial pathogen, along with challenges central to analytical sensitivity, speed, nonspecific adsorption, and fluidics manipulation, will be discussed.
(388) Determining Protein Quaternary Structures using Constraints from Gas-Phase Measurements; Brandon Ruotolo1; 1University of Michigan, Department of Chemistry
Structural biology is ultimately concerned with determining high-resolution structures of all the functional macromolecules within living cells and tissues. While high-detail structural information can be obtained by X-ray diffraction analysis, this experiment requires the availability of a sufficient quantity of homogenous material and definition of suitable crystallization parameters. Both conditions are often difficult to meet and the number of structures of multi-subunit complexes deposited in structural databases remains relatively low. Alternative methodologies such as electron microscopy (EM) and small angle X-ray scattering (SAXS) allow the determination of the surface envelope of complexes of sufficient dimensions but interpretation of these data is aided by detailed knowledge of complex composition, and is limited to homogeneous complexes. Consequently there is a need to apply new approaches that define the subunit stoichiometry, composition, and shape of heterogeneous macromolecular complexes of biological importance.  Over the past several years, we have been developing ion mobility-mass spectrometry (IM-MS) methods for the analysis of large protein assemblies. IM separates ions based on their ability to traverse a chamber filled with inert neutral molecules under the influence of a weak electric field. Ions that are large undergo a greater number of collisions with neutral molecules and thus take more time to elute from the chamber than smaller, more compact molecules. Ion size is, therefore, the primary information content of IM separation and computational approaches can be used in conjunction with this information and MS data to assign the overall topology and structure to the assembly. This presentation will focus a number of heteromeric and homomeric protein complexes currently under investigation to illustrate this approach. A focal point of these examples will be recent data on the DNA replisome, where we have identified assembly intermediates in the formation of the complex, refined the position of many interacting sub-complexes, and identified other new structural features of this multi-protein system which were previously unknown. 
(389) High-Resolution Overtone Mobility Spectrometry Measurements using a Circular Drift Tube Design; Stephen Valentine1, Samuel Merenbloom1, David Clemmer1; 1Indiana University
Currently the resolving power of ion mobility spectrometry (RIMS) instrumentation ranges from 100 to 200 for high-resolution measurements.  Attempts at improving RIMS by an order of magnitude have been hampered by factors affecting the separation capacity of IMS measurements.  For example, RIMS scales as the square root of the applied drift voltage and thus a 10 fold improvement would require a voltage increase of 100×.  A similar improvement in RIMS could be achieved by decreasing the temperature by an order of magnitude.  Together these factors create a significant barrier to instrumentation design.  Recent developments in non-traditional, mobility-based instrumentation such as a circular IMS instrument as well as the new technique of overtone mobility spectrometry (OMS) may provide practical solutions for significantly improving the achievable resolving power.  Recent research has focused on the use of a circular drift tube that is operated as an OMS device.  A description of the theory behind circular OMS instrumentation as well as preliminary data is provided.  Additionally, the ability to obtain new information from high-resolution mobility-based measurements such as the determination of ion mass and covalent structure is discussed.
(390) Quantitative Proteomic Strategies using Ion Mobility Shift Labels; Randi Gant-Branum1, Thomas Kerr1, John McLean1; 1Vanderbilt University
The wide diversity of living systems can be largely attributed to varying levels of protein expression.  For this reason, there exists significant interest in developing relative quantitation strategies for proteomics and protein post-translational modifications.  Because many proteins exist in low abundance, mass spectrometry (MS) based approaches are widely used owing to the high sensitivity, selectivity, and throughput such techniques afford.  Current methodologies use stable isotope labeling or natural isotope incorporation, and have demonstrated enormous utility for relative quantitation.  They are limited, however, in the size of the peptide or protein quantitated, as the isotopic labels can fall within the 
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natural isotopic envelope of increasingly larger peptides. We are currently developing a lanthanide-based relative quantitation labeling strategy that has a two-fold advantage over contemporary strategies: i) lanthanide-based labels afford higher mass shifts between labeled samples than stable isotope labels.  Thus, larger peptides and phosphorylated peptides may be quantitated without isotopic overlap,  ii) lanthanide-based labels also have enormous utility as mobility shift (or structural shift) labels in ion mobility-mass spectrometry (IM-MS).  IM-MS is a gas-phase, post-ionization separation method that provides analyte separations on the basis of both apparent surface area (i.e. ion-neutral collision cross-section) and then subsequently by mass-to-charge (m/z). Importantly, for a given charge-state, different classes of biomolecules exhibit characteristic correlations in collision cross section vs. m/z based on their relative gas-phase packing efficiencies (nucleotides > carbohydrates > peptides > lipids). We have developed IM-MS strategies whereby peptides and phosphorylated peptides are selectively derivatized with high density tags based on lanthanide chelating agents. Thus, these samples are selectively shifted to regions of IM-MS space that are not predicted to contain signals. This affords high confidence level site identification and quantitation, particularly for phosphorylated peptides, for which the phosphorylation site can be identified via sequencing in IM-MS/MS.  This report describes the practical advantages and limitations of this new labeling strategy for both MS and IM-MS based quantitative proteomics. 
(391) Ion Mobility – Softlanding for Characterization and Isolation of Nanoclusters; Guido Verbeck1; 1University of North Texas
The soft landing of ionized nanoclusters, metal-ligand complexes, polymers, and biopolymers on surfaces is a challenging task, as most “soft landed” molecules either contain too much kinetic energy, usually in the range of 0.1 - 50 KeV. This amount of energy is not acceptable for the landing of nanoclusters to retain on-surface self-assembly. The design and fabrication of a novel soft-landing system using front-end chemistry and ion optics at pressures spanning from .1-10 torr rather than usual high vacuum conditions, and an actual softer land of around 0.01-1.0 eV, would deposit the clusters and ions of interest intact, retaining structure for self-assembly. This will lead to new surface morphology and new materials.  Laser ablation-coupled to ion mobility affords us the opportunity to translationally cool the ions below 1 eV.  A novel soft-landing instrument utilizing ion mobility separation and laser ablation was designed and constructed within our group. The drift tube is comprised of a stacked assembly of stainless steel rings with a unique split ring assembly at the end of the drift tube designed to steer the ions toward or away from the landing surface with the presence or absence of a high voltage applied to one side of the split rings.  The clusters formed were then discriminated by cross-section and transported through the ion mobility drift cell with an applied field from -100 to -500 V to our collecting surface. The isolated sample was then removed for characterization using AFM. Gas-phase clusters, fullerenes, copper, and gold, have also been generated using pulsed-laser vaporization. Metal carbides have been generated utilizing the Smalley nozzle.  These techniques, which typically produce an assortment of cluster sizes and compositions, all involve vaporization of a target followed by condensation of the gas-phase atoms to form clusters. These novel front ends have been coupled to an ion mobility drift tube for compositional analysis and characterization of cluster formation.

(392) Structure Selective Imaging of Lipids and Peptides Directly from Tissue using MALDI Imaging Ion Mobility-Mass Spectrometry; Whitney Ridenour1, Richard Caprioli1; 1Vanderbilt University Medical Center
MALDI imaging mass spectrometry (IMS) provides information on the spatial distribution of endogenous biological species directly from tissue sections producing spatially resolved ion-density maps corresponding to the analyzed intact molecular species. IMS has been successfully applied to the molecular analysis of disease, such as cancer, to provide a better understanding of disease progression as well as assist in clinical diagnosis and prognosis. By combining rapid (us–ms) gas-phase separations provided by ion mobility-mass spectrometry (IM-MS) with IMS, an enhanced selectivity and structural resolution of different classes of biomolecular species such as lipids, peptides, and small molecules, can be obtained even when such species are isobaric. Importantly, this allows for the acquisition of two independent images of two species with the same mass but with different gas-phase collision cross sections. Thus, the imaging ion mobility-mass spectrometry experiment can be performed to image analytes with both structural and m/z selectivity.  Imaging with the specificity for several species provides a larger snapshot of the distribution of species from more than one biomolecular class in a single imaging experiment.  Here, we apply structural selective imaging of phospholipids and tryptic peptides directly from rat brain tissue sections and human brain tumor tissue sections using MALDI imaging IM-MS.
(393) On-Line Measurements of the Secreteome: ‘Oming in on Systems Biology; John A. McLean1, Jeffrey R. Enders1, Sevugarajan Sundarapandian1, Kevin T. Seale1, John P. Wickswo1; 1Vanderbilt University
Monitoring cellular responses is a difficult task due to the abundance of secreted biomolecules and the complexity in interpreting their quantitative relevance. Currently work is underway to implement novel cellular response protocols through the use of microfluidics and IM-MS. Because of the complexity of the cellular secretion profile (encompassing many different bimolecular classes), cellular responses to various stimuli have traditionally been characterized by methods to analyze a few specific molecules, often ones that are selectively tagged. However, with IM-MS, simultaneous sampling of all secreted metabolites and therefore a more complete understanding of cellular mechanisms are potentially within reach. By using a microfluidic multi-trap nanophysiometer to capture cells, one can direct solution over these cells and feed the effluent into an IM-MS instrument to analyze the secreted biomolecules. IM-MS is uniquely suited for accurately and expediently delineating contributions from individual biomolecular classes (i.e., carbohydrates, nucleotides, proteins, and lipids) which may be present in the exudate regardless of isobaric interferences. By these means one can quantify cellular responses based on the biomolecular secreteome. This report describes our recent efforts in real-time measurement of secreteomes and the integration of this data with artificial intelligence algorithms for mapping interactomes in systems biology.
(394) Characterization and Reproducibility of Small Process Gas and Liquid Sensors; Charles W. Branham1, Conor Smith2, Kari MeGee2, Kent Mann2, Brian Marquardt1; 1University of Washington, 2University of Minnesota
Vapochromic compounds are luminescence transition metal complexes that absorb light and efficiently emit at a lower energy. These complexes allow vapor and gas to pass reversibly through their crystal lattice. The complexes are designed such that in the presence of a specific analyte the compounds will rapidly and quantitatively change the frequency and/or intensity of their emission spectrum. These types of optically interrogated 
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compounds are very attractive for distributed area and environmental sensing because they are small, require low power, responses quickly, robust, inexpensive, and reversibly react to analytes. There is increased interest in developing new oxygen sensors for process analysis due to their extensive use in marine, environmental, and industrial studies. My current work has been focused on developing a small, low power fiber optical oxygen sensor based on phosphorescence quenching for both gas phase and dissolved gas applications. In this presentation, I will focus on the fundamental sensing technology, the development of small optical fiber oxygen sensors and the challenges associated with integrating the sensing chemistry in regards to the membrane and optical interfaces. I will also present the methods used to evaluate the analytical figures of merit to the optical oxygen sensor.
(395) Process LIBS Applications; Stephane Mallette1; 1Pharma Laser - AnaLIBS, 2National Research Council of Canada
Laser Induced Breakdown Spectroscopy (LIBS) is the emerging element analysis technology available to industrial manufacturing companies.  It is an elemental analysis technique based on the detection of atomic emission from plasma formed by focusing a high-energy laser pulse onto solids, liquids or gas. qualitative and quantitative analyses The LIBS performs unequalled rapid and precise qualitative and quantitative determinations of components present in a sample such as Active Pharmaceutical Ingredients, Lubricant, Excipients and contaminants.  This technology is used in various applications for the environmental, pharmaceutical, metallurgy, gemology, public security, mining, petroleum exploration and other sectors. industrial applications for in-at-online testings LIBS in Pharma – Pharma Laser Real-time monitoring in harsh industrial environment and harmfull liquid discharges’ monitoring Environmental control Waste pollution Cosmetics Forensic Automobile QC industries Food and beverages Mining contaminants and rejects 
(396) The Necessary Tools to be Successful with Chemical Reaction Monitoring and Characterization of Particle Systems -Real World Examples... Real World ROI; Jeffrey W. Sherman1; 1METTLER TOLEDO AutoChem, Inc

There is significant interest and value in techniques that provide instantaneous response for analyzing and monitoring chemical reactions and physical transformations to decrease development time of new processes.  Molecular spectroscopic techniques, Focused Beam Reflectance Measurement (FBRM), and Particle Vision and Measurement (PVM) have becoming been widely used in industry because they provide information both in real time and in situ.  These techniques are of particular interest because of its inherent speed, specificity, and sensitivity. The application of these techniques in industry span many different areas including process research, organic synthesis, process development, kilo lab, process analysis, and manufacturing.  The ability of these techniques to analyze reactions at elevated pressures and temperatures from -80 to 300C makes them ideal as techniques for understanding reaction mechanisms, particle number, shape as well as reaction and crystallization kinetics.  Reactants, products, side products, and reactive intermediates can be observed, identified and tracked as a function of time without the difficulty associated with grab sampling. The design of the sampling sensors that is in contact with the reaction mass or process flow stream is critical to the success of the measurement.  Design considerations for the development and implementation of such sensors will be discussed. This paper will focus on these topics and provide an overview and Return-on-Investment of the application of these technologies for real-time analysis of catalytic reactions, Grignard reactions, low temperature, and organnometallic chemistry and a variety of other crystallization and particle systems in batch and continuously flow reactor systems. 

(397) Integrating Process NMR and NeSSI; Michael J. McCarthy1, Lu Zhang1, Sandra Garcia1; 1University of California, Davis

Recent advances in the radio frequency electronics and construction of small permanent magnets with excellent homogeniety make it feasible to consider the integration of nuclear magnetic resonance spectroscopy wihth NeSSI.  There are currently a variety of different approaches to small portable NMR spectrometers that can operate at very low power consumption.  These spectrometers coupled with magnets that weigh less than 1 Kg form the basic components of a NeSSI NMR module.  The integration of radio frequency microcoils wound on HPLC tubing for sample handling in the magnet permit straight forward sample handling.  

(398) Automated Analytical Sensing Systems and Monitors for Environmental Process Monitoring; Jay Grate1, Oleg Egorov1, Matthew O'Hara1; 1Pacific Northwest National Laboratory
Analytical monitoring needs in the environmental field include at-site sensor systems for contaminants in the environment, monitors for groundwater remediation facilities, and process monitors for major waste treatment plants. We have been developing sensors and monitors for particularly challenging applications involving trace radionuclides in groundwater and higher concentrations of radionuclides in complex processing streams associated with nuclear waste treatment facilities. We have developed a new preconcentrating minicolumn sensor concept for water monitoring, where the column contains tens to hundreds of milligrams of selectively sorbent material, and the entire column content is monitored with a detector. Compared to thin film sensors with a few microgram of sorbent, this approach achieves tremendous preconcentration with efficient mass transport via pumping.  We have demonstrated quantification of radionuclides (99-technetium) and metal ions (hexavalent chromium) to trace levels below drinking water standards in an equilibration-based process that produces steady state signals, signal proportional to concentration, and easy re-equilibration to new concentration levels.  For more complex nuclear waste process waters, we have developed automated fluidic monitoring approaches that performs the following functions in sequence:  adjust the sample matrix, perform speciation control chemistry on the analytes, deliver the prepared sample to a separation column, isolate the analyte of interest by anion exchange, and quantify the isolated analyte by on-line scintillation detection.  For 99-technetium in nuclear waste, the sample preparation/separation/detection sequence is complete in less than fifteen minutes. Methods for on-line calibration and standard addition will also be described for sensors and monitors.
(401) Weapons of Mass Destruction: The Dilemmas and Prospects; Vahid Majidi; 1FBI
Origin of the term “weapons of mass destruction (WMD)” can be traced back to more than half a century ago, when the first nuclear weapon was used in Japan.  Over the last few years, the public has been exposed to countless reports and an abundance of media coverage on WMD, resulting in a significant concern over public security, safety and health. A critical and challenging component of FBI’s mission is to detect and disrupt the acquisition or use of WMD.  In addition, preparedness for these events and our ability to respond to WMD incidents present a distinct dilemma in that chemical, biological, radiological, and nuclear (CBRN) materials/events are unique in character, response requirements, and potential consequences.  Hence, significant expertise is required to effectively support the FBI’s responsibility and to create 
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an organizational structure that ensures a systematic, coordinated, and effective national approach to preventing and responding to the threat of WMD. 
(403) Quantitative Spectroscopy in the Nineteenth Century; Ben Smith; 1University of Florida
Prior to the development of a thorough understanding of quantitative intensity measurement with photographic film by Hurter and Driffield, spectroscopy remained largely a qualitative visual science.  The human eye is a notoriously poor judge of light intensity, especially when different colors are involved.  Nevertheless, several attempts were made at quantitative spectroscopic measurements in the nineteenth century.  Four interesting examples will be discussed.  These include Lockyer and Roberts’ quantitative spark spectroscopy (1873), Ballman’s quantitative flame emission analysis of lithium (1875), Gouy’s technique for sodium and lithium determination (1877) and the Simmance-Abady flicker photometer (1900).  Each of these presents a different way to optimize the human eye as a quantitative detector, sometimes with surprisingly good results.
(404) Laser-Induced Breakdown Spectroscopy:  The Role in the Plasma-Analyte Interaction Puzzle; David Hahn1, Prasoon Diwakar1; 1University of Florida
Plasmas are a central component of many of today’s leading analytical methods for chemical and microanalysis, including the techniques of inductively-coupled plasma - atomic emission spectroscopy (ICP-AES) and laser-induced breakdown spectroscopy (LIBS).  In all of these methods, the complex plasma-analyte interactions are directly related to the ultimate analyte response and to the quality of the results provided by the techniques. Careful analysis of laser-induced plasmas and the resulting emission processes can play a vital role in understanding the many complex issues associated with the plasma-analyte interface, thereby providing an essential step forward in quantitative plasma-based and plasma-assisted analysis.  Applications extend beyond LIBS to the larger analytical community, including ICP-AES and LA-ICP-MS, where plasma dissociation and ionization is also a vital step.  This talk will emphasize recent research focused on understanding the important issues of analyte transport, vaporization and ionization, and emission processes within analytical plasmas.  Recent research from laser-induced plasmas, including analysis of gaseous and aerosol systems, will be presented and discussed in the context of relevant physical processes that control the overall analyte response.
(405) Where Have All the Lasers Gone - Lasers in Spectrochemical Analysis; Ulrich Panne1,2, Igor Gornushkin1; 1BAM Federal Institute for Materials Research, 2Humboldt-Universität zu Berlin
The promises of laser sources in spectrochemical analysis were manifold in the past. Laser, especially tuneable systems, gave hope for enhanced sensitivity and selectivity in analytical problem solving. Today, only a few laser based methods, for example Raman Spectroscopy or laser sources for sampling in MALDI or ICP-MS, of them survived the recent development and innovation cycles in instrumental analytical chemistry. The talk will highlight some of the early promises of lasers in spectrochemical analysis with a special emphasis of the seminal work of Nicolo Omenetto in laser enhanced atomic fluorescence, LEAF, and related areas. Further, areas where laser sources have been well established as analytical tools will be touched. The focus will be on the prospects of lasers in spectrochemical analysis in new fields of application with a special focus on research in Bio and Nano fields.
(406) High Precision Spectrochemical Measurements; Gregory Turk1, Michael Winchester1, Robert Vocke1; 1NIST
Research over the last few decades in spectrochemical analysis has largely been driven by the push for ever lower limits of detection. We have moved from flames to furnaces, plasmas, and mass spectrometers and from the ppm world to the ppq world. However, many important spectrochemical measurements take place at concentrations many orders of magnitude above the detection limit. Working in this concentration range most analysts are satisfied with precisions in the 1% rsd range, but there are often needs for better precisions. One such need at NIST has been for the comparison of high-concentration primary elemental calibration solutions as part of the certification of our SRM 3100 Series of single-element solutions. This led us to develop a methodology known as high performance ICP-OES (HP-ICP-OES) which is capable of reaching precisions of 0.02 % rsd. A key factor in the ability to achieve such precisions is the simultaneous detection of an analyte/internal standard pair using an array detector.  Currently there is great interest in multicollector ICP-MS, which is capable of making isotope ratio measurements with precisions of 0.01 % rsd and better. The talk will describe some of the challenges of working at these high precisions and discuss some of the similarities between HP-ICP-OES and multicollector ICP-MS.
(407) Breakdown and Heating of Resonantly Laser Induced Plasmas in Gases; Kay Niemax1, Cedomil Vadla2, Vlasta Horvatic2; 1ISAS, Dortmund (Germany), 2Institute of Physics, Zagreb (Croatia)
Exothermic collisions of excited atoms are identified as major process for laser heating and plasma generation in resonantly pumped gases. This is demonstrated experimentally by resonance absorption (62S1/2 – 62P3/2) of continuous laser radiation in Cs vapour (experimental density range: 5×1015 – 1017 cm-3) and emission and absorption spectroscopic analysis of the plasma produced. Taking into account the measured absolute population densities of Cs ground and excited state atoms as well as the electron densities derived from Stark broadening of Cs lines, local thermodynamical equilibrium in the laser produced plasma was established for laser power densities larger than 10 Wcm-2.
(408) Tracing Ion Flow through the Skimmer Cone of an ICP-MS with Laser-Induced Fluorescence; Paul Farnsworth1, Nicholas Taylor1, Haibin Ma1; 1Brigham Young University
The skimmer cone in the differentially-pumped vacuum interface of an inductively coupled plasma mass spectrometer (ICP-MS) serves as a vital conduit between the first and second vacuum stages.  Ideally, it should be placed within the zone of silence of the supersonic expansion that forms in the first vacuum stage.  Such placement, in theory, leads to unimpeded continuation of the expansion through the skimmer cone into the second vacuum stage.  In practice there is strong evidence that a shock wave attached to the tip of the skimmer cone causes a secondary expansion into the second vacuum stage.  The evidence is in the form of electron densities measured by Niu and Houk [1] and velocity distributions of argon atoms measured at the tip of the skimmer cone by our group [2]. To better characterize the flow through the skimmer cone, we have developed a pair of fluorescence probes that allows us to simultaneously monitor densities and velocity distributions immediately upstream from the tip of the skimmer cone and at selected locations downstream from the skimmer tip.  Initial measurements with this system indicate that the ratio of downstream to upstream ion densities is nearly an order of magnitude lower than would be predicted by ideal skimming.  The ratio is strongly dependent on first-stage vacuum pressure, even at pressures where the tip of the skimmer cone should be safely within the zone of silence. [1] H. Niu and R. S. Houk, Spectrochim. Acta, 
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49B (1994) 1283-1303 [2] J. E. Patterson, B. S. Duersch, and P. B. Farnsworth, Spectrochim. Acta 54 B (1999) 537-544 
(409) Capabilities of a New-Generation Hand-Held Ion Mobility Spectrometer; David Jones1, Roger P. Sperline2, M. Bonner Denton2; 1Sandia National Laboratories, 2University of Arizona
Ion mobility spectrometry (IMS) continues to be one of the most widely utilized techniques for the trace detection of explosives due to its high sensitivity, speed, reliability, and moderate selectivity. IMS instruments range in size from large portal systems to hand-held units, with bench top units being the most common. Hand-held explosive detection systems, especially those with non-contact sampling capabilities, are of particular interest because of their portability and applicability to a wide range of scenarios. Miniaturization of IMS inherently degrades the sensitivity and/or resolution of the system as it necessitates a reduction of the drift tube size and ionization source activity. As a result, commercial hand-held IMS systems tend to be a compromise between size and performance often resulting in systems that are relatively heavy, unwieldy and lack the performance of their bench top counterparts. Recently, Sandia National Laboratories and the University of Arizona developed a new generation of detector for IMS that is based on the capacitive-transimpedance amplifier (CTIA) technology employed in infrared imaging. The CTIA ion detector has demonstrated approximately 2×103 improvement in sensitivity over conventional electrometer circuitry used in IMS. Leveraging the enhanced sensitivity of the CTIA ion detector, Sandia National Laboratories has developed a small, lightweight (under 3 lbs) hand-held IMS for trace explosives detection with sensitivity and resolution that exceeds most bench top systems. This system also incorporates a newly designed pre-concentration unit, thereby enabling viable non-contact sample collection. The construction and performance of the hand-held IMS will be discussed and detection limits and resolutions for common military high explosives will be presented.
(410) Possibilities and Limitations of Hand Held EDXRF Instruments in Analytical Practice; Joachim Heckel1; 1SPECTRO / AMETEK
Since years hand held energy dispersive X-ray fluorescence (EDXRF) instruments are used in analytical practice, e.g. for PMI (positive material identification), environmental screening, analysis for RoHS compliance, geochemical prospecting or analysis of archaeometrical objects. Advantages of this method are: • simultaneous analysis of all elements between Magnesium and Uranium at any kind of solid or liquid matrices in the concentration range between 0.001% and 100%. • simple calibration capabilities based on fundamental parameters describing the exciting and measurement process • minor influence of sample preparation on analysis results for the most elements • non-destructing analysis Newly, dynamic range of EDXRF could be improved by at least two orders of magnitude by the introduction of Silicon drift detectors (SDD). Additionally, the newest SDD generation shows an improved peak-to-background ratio of up to 10000:1 compared to 400:1 in the past. As a result of these improvements the simultaneous analysis of so called light elements (e.g. Al, Si, P, S) in alloys is now possible. Measuring times of only 2s are often sufficient for PMI. The influence of typically unknown sample mass areas on X-ray fluorescence intensities is one of the most important challenges of RoHS compliance testing. An analytical method will be described to overcome this issue. Additionally, matrix elements, e.g. H, C, N and O, of plastics, organics and other materials cannot be measured directly. A special fundamental parameter approach to overcome this lack of information will be discussed. 
(411) Criteria and Potential for Hand-Held Laser Induced Breakdown Spectroscopy; Ben Smith; 1University of Florida
The essential bulky components of a laser induced breakdown spectrometer are the laser source, the spectrometer and the data acquisition system.  Together with a suitable power source, these may be configured in a physical package which is very nearly a hand-held device.  Beginning around 1996, several portable LIBS instruments have been described in the literature, yet a truly hand held device has yet to be demonstrated.  Aside from the challenge of designing suitable miniaturized lasers, spectrometers, optics and power supplies, one must also deal with the processing and display of large quantities of spectroscopic data in a compact interface.  A personal digital assistant (PDA) touch interface is one possible solution which builds upon rapidly developing wireless technology for instrument control.  Existing designs and possible configurations for a truly hand-held LIBS instrument will be explored.
(413) New Developments in High Performance Handheld Raman and FTIR Instruments; Christopher Brown1; 1Ahura Scientific
Thanks to a confluence of technological breakthroughs and operational pressures, handheld Raman and FTIR spectrometers have emerged as compelling alternatives to traditional laboratory gear when the application demands either remote data collection and/or immediate decisions.  Such a shift in intended-use also requires more attention be paid to hardware ruggedness, human factors, decision architectures and embedded analytics.  This talk will discuss the current performance of a hanhdeld Raman and FTIR systems in comparison to laboratory devices, and the layers of technology required to enable capable Raman and FTIR devices in handheld form-factors.
(414) Design Optimization of Compact and Portable UV, VIS, and NIR Spectrometers; Jason Eichenholz1; 1Ocean Optics Inc.
Until about a decade ago, spectrometers were complicated, expensive, tabletop laboratory instruments that required controlled conditions to function. Then Ocean Optics changed the paradigm by leveraging innovative compact designs with low-cost detectors developed for barcode scanners and fax machines to develop miniature fiberoptic spectrometer that operated with a PC.  No longer did users have to carry the sample to the spectrometer; now, they could take the spectrometer to the sample.  The miniature spectrometer dramatically broadened the applications and markets for spectroscopy but it also complicated the design process, adding more freedom and more decisions. In optical spectroscopy the design criteria exist as a set of trade-offs. There are no intrinsically right or wrong answers; the optimal spectrometer configuration depends entirely upon the application. Before you can make effective choices about the hardware, you must understand your measurement and application needs, and then you can make design decisions and tradeoffs to arrive at the optimal system. In this talk, we’ll discuss typical applications and explain how to optimize the design of a miniature UV, VIS and NIR spectrometer to achieve optimal performance at an appropriate performance levels.  We will cover the design tradeoffs of the physical size and design of the optical bench as well as the choices of the entrance slit/aperture, the dispersive element, and the detection methods.  We will also cover the future trends and directions in handheld and portable miniature optical spectroscopy. 
(415) X-ray Analysis at Different Length Scales; Koen Janssens; 1University of Antwerp
Among the analytical methods that are employed for (almost) non-destructive characterization of environmental and cultural heritage 
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materials, X-ray based techniques take an important position. It concerns X-ray fluorescence analysis (XRF) for elemental analysis of materials, X-ray diffraction (XRD) for structural identification of crystalline materials and X-ray absorption spectroscopy (XAS) for obtaining information on the chemical state of specific constituents. Several technological advances during the last decade have made it possible to develop user-friendly portable XRF units which can be used for in-situ analysis, e.g., of work of art in musea and galleries or of archaeological finds at excavation sites. In the laboratory, next to conventional bulk-XRF units, open-beam instruments, optionally mounted on moveable stages with many degrees of freedom, allow to perform small area analysis, with or without depth-selectivity. On the other end of the technological spectrum, (sub)microscopic X-ray beams generated at synchrotron radiation facilities allow to employ a combination of XRF, XRD and XAS for a multi-modal characterization of alternation layers and original parts of (partially) weathered materials. For obtaining information on the macroscopic structure and the microscopic distribution of elements and compounds, various types of tomography can now be employed: next to conventional X-ray transmission tomography, which can also be performed by means of table-top equipment, at synchrotron facilities, also phase-contrast transmission tomography, X-ray fluorescence tomography and X-ray diffraction tomography are now coming into use.  The possibilities of the above-mentioned methods will be outlined by means of examples taken from the following case studies: - gaining insight in the degradation processes of cellulose-based documents by historic and modern ferro-gallic inks via Fe-K microscopic X-ray absorption near-edge spectroscopy (ì-XANES) and X-ray micro diffraction (ì-XRD) - the elucidation of the internal structure of U-rich spherical particles formed during nuclear explosions by means of a combination of X-ray microtomography and confocal XRF,  - understanding pigment use and alteration in 17th C and 20th C century paintings via combined ì-XRF, ì-XANES and ì-XRD. 
(416) Micro and Trace X-ray Fluorescence Analysis in Laboratory; Kouichi Tsuji1, Kazuhiko Nakano1; 1Osaka City University
X-ray fluorescence (XRF) analysis, which gives opportunity of nondestructive elemental analysis at ambient air pressure, has been applied for various kinds of materials. In the research of XRF, micro and trace x-ray analysis is important research subject. Recently developed new technology on x-ray source, x-ray optics and x-ray detector enables micro and trace XRF analysis in the laboratory.  Total reflection XRF (TXRF) is well known as trace analytical method. A primary x-rays are totally reflected on a flat sample carrier (reflector), therefore x-ray fluorescence emitted from small amount of sample that is placed on the sample carrier is detected with low background. The analytical performance of a commercially available table-top TXRF instrument and its applications will be introduced.  In addition, development of micro-XRF instrument using polycapillary x-ray focusing lens will be introduced. 2D-XRF image is obtained by scanning the sample. High resolution XRF image is required. The spatial resolution in 2D-XRF image depends on the beam size of the x-ray micro beam. It was also confirmed that the spatial resolution was improved by applying a metallic filter between the x-ray source and the sample. This is because high energy x-rays give small spot size of the x-ray beam in the case of polycapillary x-ray lens. 3D-XRF image is obtained under a confocal setup. It will be presented that the spatial resolution in 3D-XRF analysis is improved by adjusting the experimental configuration.  

(417) Three-Dimensional X-ray Fluorescence Micro- and Nano-Analysis using Synchrotron Radiation; Laszlo Vincze1; 1Ghent University
X-ray fluorescence tomography and polycapillary based confocal XRF imaging using synchrotron radiation are among the emerging micro/nano-analytical methods providing three-dimensional (3D), potentially quantitative information on the elemental distributions in the probed sample volume with trace-level detection limits.  This work illustrates the development and applications of synchrotron radiation micro/nano-XRF imaging towards a fully three-dimensional analytical method with spatial resolution levels down to the 100 nm - 10 µm scale.  Applications of 3D micro- and nano-XRF elemental imaging will be illustrated for the non-destructive analysis of a) microscopic inclusions in natural diamonds1 b) unique cometary micro-particles brought to Earth in the framework of NASA’s Stardust mission2-3 and c) biological model organisms4-5.  The presented in-situ X-ray fluorescence micro/nano-tomography and confocal X-ray microfluorescence imaging experiments were performed at the European Synchrotron Radiation Facility (ESRF) ID13, ID22NI and HASYLAB L beam lines, and complementary micro-XAS experiments were performed at the ESRF DUBBLE station.  
(418) Calibration of Total Reflection X-ray Fluorescence Instrumentation with a Novel Methodology; Chris Sparks1, Ursula Fittschen2, George Havrilla2; 1SVTC Technologies, 2Los Alamos National Laboratory
Within semiconductor manufacturing, controlling trace metal contamination is critical as it can contribute to premature device failure.  Total reflection X-ray fluorescence (TXRF) is one of the standard in-line techniques for monitoring surface metal contamination on silicon wafers.  Quantification of the TXRF signal is typically accomplished by generating a calibration curve using reference wafers and comparing the unknown signal to the calibration curve.  As there are no NIST certified reference wafers, one must accept the supplier’s values as accurate or generate one’s own reference wafers.  There are typically four types of reference wafers available; microdroplet deposition, spin coated from acid solution, immersion in alkaline hydroxide peroxide solution, and from bulk analysis.  Using a thermal inkjet pico-fluidic system (TIPS) we will deposit arrays of picoliter quantities of nickel standard solution on wafers.  This approach of knowing the precise volume of a certified standard solution deposited in a controlled and well defined manner alleviates the weaknesses of the typical standard reference wafers currently in use.
(419) Assessing Material Heterogeneity using Chemometric and X-ray Methods; John Molloy1, John Sieber1, Rolf Zeisler1; 1National Institute of Standards and Technology
Analysis of small sample sizes can be an advantage for many sample types and applications where the sample is expensive or difficult to obtain.  However, material heterogeneity can make resulting data difficult to interpret or wholly inaccurate.  Dependable methods for characterizing elemental heterogeneity in solid materials have been developed for sample sizes in the mg and µg mass regime.  Principal Component Analysis (PCA) was used for analysis of Microbeam X-ray Fluorescence (µXRF) mapping data of reference materials.  PCA treatment of statistical measures of large sets data is crucial where many interrelated elements are present in varying degrees of heterogeneity.  PCA can identify if “nugget” effects exist within a material, a case where an element is enriched in small, isolated regions of the sample.  Further analysis reveals a minimum mass of material that can be used without heterogeneity affecting analysis results.  This minimum mass can be ascertained more quickly for an entire material if random sampling techniques are used in conjunction with PCA modeling.  
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Application of these methods will be discussed for fossil fuel, air particulate, and biological reference materials currently being produced by NIST.  Neutron Activation Analysis (NAA) was also used to provide complementary data to that obtained by µXRF.  NAA added the benefit of working in an intermediate mass regime between standard and microanalytical techniques.  Using PCA with µXRF, NAA, and other analytical techniques allows production of high quality results with small sample sizes. 
(420) Advances in Trace Elemental Determination using a Prototype Grazing Incident Micro X-ray Fluorescence Instrument and Picoliter Deposits for Sample Preparation; Ursula E. A. Fittschen1, George J. Havrilla1; 1Los Alamos National Laboratory
Determination of trace elemental amounts in various samples is the major focus of many analytical approaches. There is the need of toxic element determination in water such as the analysis of As in well water, monitoring of tracer elements like Cr, Pb, Cd, Mn, Hg and Sb in industrial waste water and the trace elemental analysis in biological fluids like urine. Besides the analysis of aqueous samples, the direct analysis of elements in organic solvents is a task of ongoing research. In the last decade, intensive studies have been focused on inorganic analysis of petroleum. Inductive Coupled Plasma (ICP) Optical Emission Spectrometry (OES) and ICP Mass Spectrometry (MS) are frequently used for those analyses as they provide limits of detection typically in the single digit µg/L to single digit sub-ng/L range depending on the method and the element. Drawbacks of these methods are the need to dilute the sample which is unfavorable where sample amounts are limited. They are hampered by high matrix concentrations which limits their use for the analysis of biological fluids and sea water. Additionally the need for high purity Ar is a significant impediment to field deployment. Therefore in this study we evaluate the performance of grazing incidence monochromatic micro X-ray fluorescence (GIMMXRF) for direct analysis trace elements in organic fuel and high matrix aqueous samples. The GIMMXRF is a surface analytical technique for ultra-trace analysis of particles, residues, and impurities on smooth surfaces such as dried water droplets on a polymeric film. The instrument employs a doubly-curved crystal (DCC) optic which captures a wide angle of X-ray photons from an X-ray source and forms a converging monochromatic beam. This lowers the background significantly and improves the S/N for elemental determinations providing high sensitivity and low detection limits.  The small size of the prototype (1 x 0.4 x 0.3 m) enabled by using a low power X-ray tube and a pin diode detector makes it a convenient instrument to be used in the field.  The capability to analyze submicroliter amounts of samples is a clear advantage compared to the methods mentioned above; still high matrix concentrations can also hamper the GIMMXRF analysis. Since the control of the drying process is limited, specimens may suffer from inhomogeneous distribution of standard and analyte and easily exceed the critical dimensions required for a precise analysis with GIMMXRF (ca. 4 µm). Smaller thickness and higher homogeneity of the specimens can be achieved by preparing the sample in arrays of very small droplets. Therefore in this study we compare the precision and sensitivity of analysis of aqueous samples prepared in arrays of nanoliter versus picoliter volumes. LA-UR 09-02379
(421) A Statistical Framework for Differential Network Analysis (DNA) from Microarray Data; Susmita Datta1, Ryan Gill1, Somnath Datta1; 1University of Louisville
It has been long well known that genes do not act alone; rather groups of genes act in consort during a biological process. Consequently the expression levels of genes are dependent of each other. Experimental techniques to detect such interacting pairs of genes are in place for quite some time. With the advent of microarray technology, newer computational techniques to detect such interaction or association between gene expressions are being proposed which lead to an association network. While most microarray analyses look for genes that are differentially expressed, it is of potentially greater significance to identify the change in the entire association network structures between two or more biological settings, say normal versus diseased cell types. We provide a recipe for conducting a differential analysis of networks constructed from microarray data under two experimental settings. At the core of our approach lies a connectivity score that represents the strength of genetic association or interaction between two genes. In this paper we use a score that is based on a Partial Least Squares analysis of expression data that was introduced in our previous work. In this paper we use these scores to propose formal statistical tests for each of following queries: (i) whether the connectivity of a particular set of “interesting genes” has changed between the two networks, (ii) whether the connectivity of a given single gene has changed between the two networks and (iii) whether the overall modular structures of the two networks is different. We carried out our method on two types of simulated data: Gaussian network and networks based on differential equations. We show that, for appropriate choices of the tuning parameters, our method works well on simulated data. We also analyze two real data sets involving (i) normal versus heavy mice and (ii) healthy versus individuals with Chronic Fatigue Syndrome using our method and in each case identify interesting genes and gene modules that may play key roles for the respective conditions.
(422) Integrated Sensing and Processing (ISP) Chemometrics; Craig Douglas1, Victor Ginting1; 1University of Wyoming
Teams of chemometricians, computational mathematicians or scientists, and statisticians work well together in analytical chemistry.  A research project in analytical chemistry often functions successfully on several levels simultaneously. We will discuss such projects, containing three essential elements: (1) a novel application, (2) a unique piece of instrumentation, and (3) an interesting mathematical analysis / theory. 1. The ideal application is one that has wide popular appeal and is interesting to both academic and industrial scientists. We take either a problem that currently has no solution at all, or one whose analytical solution is very complex and expensive, and develop a new solution that is fast, easy to perform, and inexpensive. Of course, this method must be as accurate and precise as the method that it replaces.  We discuss terrestrial water sensing, remote sensing for astrobiology, and nanoprobe sensing using integrated sensing and processing techniques as applications of ISP chemometrics. 2. Unique instrumentation can be anything from a completely new type of spectrometer to a tiny fiber probe configuration, depending upon the application. The instrumentation is selected to complement the applications of 1 above. The instrumentation is kept as inexpensive as possible, and the integration of the instrumentation is motivated by both physical assembly considerations and its physics (theory of operation). Theoretical predictions regarding qualitative and quantitative responses are made in the paper, and these predictions are validated using some known samples as well as unknowns from the applications of part 1.  CRISP (complementary randomized integrated sensing and processing) and MFC (molecular factor computing) are used as instrumentation models. 3. Mathematical analysis for points 1 and 2 above encompasses data analysis as well as design and analysis of new instrumentation. Knowing an error bound for data analysis is sometimes worth more than the data itself since data outside of the bounds can be inspected for transmission or measurement errors and can possibly be eliminated. Automatic notification of instrument failure is also a possibility. Designing new instrumentation while simultaneously analyzing the 
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properties of the mathematical algorithms that will be used leads to an iterative design method that provides better working instrumentation before any instrument is built, thus saving time and money.
(423) Integrated Sensing and Processing (ISP) Chemometrics; Robert Lodder; 1University of Kentucky
Teams of chemometricians, mathematicians and statisticians work well together in analytical chemistry.  A research project in analytical chemistry often functions successfully on several levels simultaneously. We will discuss such projects, containing three essential elements: (1) a novel application, (2) a unique piece of instrumentation, and (3) an interesting mathematical analysis / theory. 1. The ideal application is one that has wide popular appeal and is interesting to both academic and industrial scientists. We take either a problem that currently has no solution at all, or one whose analytical solution is very complex and expensive, and develop a new solution that is fast, easy to perform, and inexpensive. Of course, this method must be as accurate and precise as the method that it replaces.  We discuss terrestrial water sensing, remote sensing for astrobiology, and nanoprobe sensing using integrated sensing and processing techniques as applications of ISP chemometrics. 2. Unique instrumentation can be anything from a completely new type of spectrometer to a tiny fiber probe configuration, depending upon the application. The instrumentation is selected to complement the applications of 1 above. The instrumentation is kept as inexpensive as possible, and the integration of the instrumentation is motivated by both physical assembly considerations and its physics (theory of operation). Theoretical predictions regarding qualitative and quantitative responses are made in the paper, and these predictions are validated using some known samples as well as unknowns from the applications of part 1.  CRISP (complementary randomized integrated sensing and processing) and MFC (molecular factor computing) are used as instrumentation models. 3. Interesting methods of mathematical analysis. Mathematical analysis in the encompasses data analysis as well as design, simulation, modeling and analysis of new instrumentation. Models based on PCA, PLS, and cellular automata as well as some others are presented.
(424) Pattern Recognition Assisted Infrared Library Searching; Barry Lavine, Kadambari Nuguru, Nikhil Mirjankar; 1Oklahoma State University
The development of a genetic algorithm (GA) for pattern recognition analysis of infrared spectral data is proposed. The GA selects features that optimize the separation of structural classes in a plot of the two or three largest principal components of the data. Because the largest principal components capture the bulk of the variance in the data, the features chosen by the GA primarily convey information about differences between the structural classes spanned by the spectral library. Hence, the principal component analysis routine embedded in the fitness function of the GA serves as an information filter, significantly reducing the size of the search space, since it restricts the search to feature sets whose principal component plots show clustering of the spectra on the basis of structure. In addition, the algorithm focuses on those classes and or samples that are difficult to classify as it trains using a form of boosting to modify the class and sample weights. Boosting addresses the problem of convergence to a local optimum since the fitness function of the pattern recognition GA will change as the population evolves towards a solution.  Samples that consistently classify correctly are not as heavily weighted as samples that are more difficult to classify. Over time, the algorithm learns its optimal parameters in a manner similar to a neural network. The proposed algorithm integrates aspects of artificial intelligence and evolutionary computations to yield a “smart” one -pass procedure for feature selection and pattern recognition. The efficacy, flexibility, and efficiency of the pattern recognition GA as an engine for knowledge discovery will be investigated through analysis of infrared spectral library data to discover the spectral features that provide the desired discrimination between different functional groups and properties of materials. The wavelet packet transform is used to denoise and deconvolute the spectra by decomposing each spectrum into wavelet coefficients that represent both the high and low frequency components of the signal.  This decomposition process is iterated through successive wavelet packets until the required level of signal decomposition is achieved.  The genetic algorithm for pattern recognition analysis is used to identify the wavelet coefficients that can classify the IR spectra by their functional group or by the properties of the polymer material.
(425) Connecting PLS to Ridged Discrimination; William Rayens1, Yushu Liu1; 1University of Kentucky
Partial Least Squares (PLS) has become a common tool for statistical discrimination in higher dimensional problems. As an alternative, some version of ridged discrimination is sometimes used. In this paper we look at a version of ridged discrimination that can be shown, in theory, to always produce better misclassification rates than PLS, while noting as well that this ridged procedure is a special class of what Liu and Rayens (2007) have called “oriented partial least squares” methods.  If time permits we will also look at the results of a large scale simulation that offers some pretty unequivocal advice about how to do discrimination in higher dimension when the group covariance matrices differ.
(426) The Advantages of an Attenuated Total Internal Reflectance Infrared (ATR-FTIR) Microspectroscopic Imaging Approach for Kidney Biopsy Analysis; Heather Gulley-Stahl1, Sharon Bledsoe2, Andrew Evan2, Andre Sommer1; 1Miami University, 2Indiana University Medical School
The chemistry associated with kidney stone formation and growth is not well understood and has been the focus of many studies for the past seventy years.  Fully formed urinary stones can be studied much like a geologist studies sedimentary rock to elucidate the chemistry during the growth of a stone.  However, to study the cause for initial kidney stone formation, small mineral inclusions in tissue biopsies must be studied.  Biopsy sections collected from kidney stone formers are analyzed at the initial stages of stone development to provide insights into stone growth and formation.  Currently, the majority of tissue analysis with IR microspectroscopy is conducted with a reflection/absorption method, which is hampered by specular reflection artifacts and a spatial resolution of 4ë at best. This research has shown that ATR overcomes many of the disadvantages of transmission or reflection/absorption measurements for tissue analysis including elimination of specular reflection artifacts.  In the present case of analyzing kidney biopsies with a reflection/absorption approach, the Restrahlen effect can occur when small mineral inclusions surrounded by tissue become perfect reflectors near an absorption band.  ATR eliminates the Restrahlen effect by immersing the sample in a high index medium. Additionally, the spatial resolution for ATR is increased to approximately 1ë, allowing the acquisition of spectra from small mineral inclusions several micrometers in diameter.  If quantitative analysis of small mineral inclusions is ultimately desired, ATR provides the photometrically accurate spectra necessary for quantitation. This presentation will highlight the use of ATR-FTIR microspectroscopic imaging for the analysis of kidney biopsies to investigate stone formation at its earliest stage.  Sample areas as large as 400 x 400 ìm are imaged showing calcium oxalate monohydrate and hydroxylapatite mineral 
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inclusions several micrometers in diameter while surrounded by tissue. 
(427) Recent Advances in ATR-FTIR Spectroscopic Imaging; Sergei Kazarian1, Andrew Chan1; 1Imperial College London
Significant potential exists in the applications of FTIR spectroscopic imaging using Attenuated Total Reflection (ATR) mode. Micro ATR-FTIR imaging with a Germanium objective provides a high-spatial resolution while ATR-FTIR imaging in macro mode without the use of a microscope offers new possibilities. We have developed a range of approaches and applications in macro ATR-FTIR spectroscopic imaging with the use of ATR accessories based on inverted prism crystals made of ZnSe, Ge, Si and diamond. The opportunity to obtain ATR-FTIR images of the same sample from different depths using a diamond ATR imaging accessory has been demonstrated. This approach involved the introduction of a movable aperture to restrict the angles of incidence to certain values.  In another new approach we have demonstrated a combination of mapping and imaging in macro ATR-FTIR imaging with inverted prism crystals. This approach is set to benefit any imaging study where the measurement of a larger field of view is required.  For example, the application of this combination of imaging and mapping methodology has been demonstrated with obtaining chemical images of whole, rather than partial, fingerprints. A most recent application of this new approach has been demonstrated by the first FTIR images of flows in the channels of microfluidic devices. This opens many new possibilities of using macro ATR-FTIR imaging as a novel detection method in the studies of microfluidics. New applications of macro ATR-FTIR imaging include the first example of a high-throughput study of transdermal permeation through skin, which has allowed us to measure and directly compare transdermal processes of several permeants under identical conditions. Macro ATR-FTIR imaging was also successfully applied to study live cancer cells with possibility of studying the in situ response of live cancer cells to chemical treatment in their natural environment. Another recently developed application includes the introduction of a new high-throughput crystallization screening method for permitting in situ chemical imaging of protein crystallization through the use of macro ATR-FTIR imaging.
(428) Novel Infrared Imaging System for the Detection of Blood Stains; Heather Brooke1, Megan Baranowski1, Jessica McCutcheon1, Stephen Morgan1, Michael Myrick1; 1University of South Carolina
Infrared reflectance imaging may enable a method to detect invisible, trace evidence at crime scenes. An uncooled-microbolometer camera was adapted with an AC light source and lock-in amplifier data analysis program to test this approach. This method has been shown to detect invisible polymer stains on fabric substrates.  We have also applied this system to the detection of blood stains on fabric substrates, and we compare our results to traditional luminol detection methods.
(429) Infrared Focal Plane Arrays for Spectroscopic Applications; Arnold Adams1, Ellen Chang1, Jeff Scott1, Amy Smith1, Mark Goodnough1; 1Lockheed Martin - Santa Barbara Focalplane
We review recent Santa Barbara Focalplane designs incorporating InSb, LWIR HgCdTe, QWIP and our new high temperature WhispIR® materials mated with our analog and digital output multiplexor read-out integrated circuits (MUX ROIC).  These high performance focal plane arrays (FPAs) operate at high pixel rates suitable for both Fourier transform infrared imaging spectrometers and dispersive imaging spectrometers, as well as for general purpose high speed imaging.  In addition to presenting data on various detector materials and novel read-out designs, we demonstrate very large format FPAs (over 6000 pixels in one dimension) which may have close-proximity wavelength-selective cold filters attached directly to the FPA.
(430) Next-Generation Infrared Imaging for Biomedical Spectroscopy; Rohit Bhargava; 1University of Illinois at Urbana-Champaign
A new paradigm in biomedical imaging is emerging in which the intrinsic chemical content of tissue is used to provide contrast in images. The field is termed chemical imaging and utilizes spectroscopic methods to record the chemical information and computational methods to visualize the information. Here, we use Fourier transform infrared spectroscopic imaging data to illustrate the process for prostate histopathology.  While knowledge extraction from chemical imaging is very powerful in that a single recording of data from unperturbed samples can be related to a variety of pathophysiologic states, the process of knowledge extraction and quantification of confidence in information is not strarightforward. The constituent instrumentation, numerical methods, samples and statistics all play inter-related roles in the quality of information obtained. Here, we first present case studies in which the role of sample and data quality is elucidated. We describe next strategies to ensure quality control over extracted information and provide examples of the use of numerical methods for the same.  A synergistic control over quality of instrumentation, data and information extraction is shown to speed up decision-making for histopathology by almost two orders of magnitude in time. Last, a theoretical mode is presented that explicitly quantifies the role data quality in knowledge extraction.
(431) Spatial Resolution and Detection Limits in Modern Day Infrared Microscopes; André Sommer; 1Miami University
Since the development of the infrared microscope in the late 1940’s, the method has afforded the analyst the ability to measure infrared spectra of microscopic samples or microscopic spatial domains within large samples.  One important instrumental characteristic of these systems is the spatial resolution of the microscope, which is tied to the signal to noise performance of the overall system.  The spatial resolution of the microscope has been measured in a variety of ways, however only a few reports have been published in the literature.  In addition, the spatial resolution is sometimes confused with the diffraction limit and the method’s detection limit.  This presentation will focus on how spatial resolution is measured in an infrared microscope possessing a single point detector or an array detector.  Both theoretical and experimental considerations will be presented, in addition to optimal sample types for the intended purpose.  A distinction will also be made between spatial resolution, diffraction limit, and the detection limit of modern day infrared microspectroscopic systems.
(432) Laser-Assisted Microwave Plasma Spectroscopy (LAMPS) Performance for Solid Sample Analysis; Steven Buckley1, Christopher Stipe1,2, Gregg Lithgow1; 1Photon Machines, Inc., 2Seattle University
Laser-Assisted Microwave Plasma Spectroscopy (LAMPS) uses a focused laser to ablate material, as in LIBS, but the analytical plasma is a microwave plasma ignited by the laser pulse.  The separation of the ablation and the analysis step has several advantages.  First, much less laser energy is required in LAMPS as compared with LIBS, as the main purpose of the laser is restricted to material removal. This allows the ablation wavelength to be chosen to couple well with the material at modest cost, as there is no need for substantial laser energy to also form a large LIBS plasma.  The lower energy also minimizes ablation damage to solid samples.  A second clear advantage is that the microwave plasma 
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can be sustained for a much longer time.  Instead of 10 or 20 microseconds of emission integration time, common in LIBS, LAMPS plasmas can be sustained over tens of milliseconds.  This increases the duty cycle for the measurement and atomic line enhancements of 200 or more have been reported and can be readily achieved.  Finally, it is suspected that due to the nature of the plasma, LAMPS plasmas should be more stable and thus results should exhibit fewer fluctuations, enhancing precision and accuracy. This study compares LIBS and LAMPS on an even footing, using an identical laser, sample-holding arrangement, and broadband spectrometer; the only difference in the analysis is the activation of the microwave system.  A set of 23 low-alloy and high-alloy steel samples is used to compare detection limits, accuracy, and standard deviation between LIBS and LAMPS measurements.  We draw conclusions about the performance of LAMPS based on the measurements and the physics of the plasma, and illustrate several possible applications that may benefit from this enhancement technique. 
(433) Novel LIBS-Raman Echelle Spectrometer for Micro Analysis; Igor Gornushkin1, Marek Hoehse1, Sven Merk1, Ulrich Panne1; 1BAM, Federal Institute for Materials Research
Obtaining simultaneous elemental and molecular information is crucial for the study of chemical and physical properties of industrial and natural materials. The hyphenated LIBS-Raman technique is a simple, yet powerful, combination to reach this goal. The two novel LIBS-Raman instruments are developed and characterized. The first one is a fibreless two-laser LIBS-Raman automated microanalysis system equipped with a newly designed dual arm Echelle spectrometer and a single, non-intensified CCD detector. A high spatial resolution of the system allows elemental and structural surface mapping on a micrometer scale. The performance of the instrument is demonstrated on the example of LIBS-Raman mapping of geological samples. The second instrument is a diode laser based LIBS-Raman spectrometer equipped with a grating spectrometer and a CCD detector. The high repetition rate diode laser (10-80 kHz) provides high-throughput analysis for LIBS and serves as an almost ideal excitation source for Raman spectroscopy. Micro plasmas created by this laser on different materials are characterized using time-resolved imaging techniques. The analytical performance of the system is demonstrated using standard materials and geological samples. This system has a potential to develop into a compact rugged LIBS-Raman analyzer. 
(434) Gaining an Insight into Laser Induced Plasmas through Characterization by Optical Emission Spectroscopy; Carlos Aragón1, José Antonio Aguilera1; 1Universidad Pública de Navarra
Laser induced plasmas are complex and fascinating sources of radiation with many interesting applications, such as the analysis of compositions, known as laser-induced breakdown spectroscopy (LIBS). This work will present recent efforts of our research group to achieve a better understanding of laser induced plasmas through experiments of characterization by optical emission spectroscopy. The two main types of experiments carried out will be described: on one side, the characterization in the optically thin limit, which allows obtaining the distributions of the plasma parameters with spatial and temporal resolution; on the other side, the use of curves of growth to determine the line intensities from the elemental concentrations in the sample for varying conditions of optical depth. We will describe the results obtained in the investigation of three subjects. Firstly, the effect of the variation of the laser pulse energy in the plasma parameters, their temporal evolution and their spatial distribution will be reported.  Next, we will tackle the influence of the matrix composition, investigated for three metallic alloys. Finally, the relevant issue of the existence of local thermodynamic equilibrium in the laser-induced plasma will be discussed.
(435) LIBS – Fundamentals and Applications in Atomic and Molecular Spectroscopy; Christian Parigger1; 1The University of Tennessee Space Institute
Transient micro-plasma is generated by laser-induced optical breakdown (LIOB). Here we are interested in the characterization of laser-induced plasma using atomic and molecular spectroscopy. Early in the plasma decay, Stark-broadened atomic lines can be used to determine electron number density. Boltzmann plots are applied to determine the excitation temperature. Recent experiments are discussed that were conducted with 10.6-micron CO2 laser radiation, and with 1.064-micron fundamental, 0.532-micron frequency-doubled, 0.355-micron frequency-tripled Nd:YAG laser radiation. Atomic hydrogen Balmer series emissions show electron number density of 1017cm−3 measured approximately 10 μs and 1 μs after optical breakdown for CO2 and Nd:YAG laser radiation, respectively. A detailed review will be presented of use of hydrogen Balmer series H-alpha, H-beta, and H-gamma, atomic lines for diagnostic purposes. Laser-induced breakdown spectroscopy (LIBS) techniques are further investigated in the analysis of molecular recombination emission spectra, for example for CN and C2 Swan bands. Usually highly excited spectra are recorded indicating equilibrium temperature in excess of 7000 Kelvin, inferred from these diatomic molecules. Reported are also detailed studies of LIOB in air, combined with numerical modeling efforts of multi-species spectra. The analyses are based on computation of diatomic molecular spectra that include accurate determination of rotational line strengths, or Hönl–London factors. Aspects of the optical breakdown processes are investigated using ultra-high speed photography methods.  A computational model is summarized that implements plasma equilibrium kinetics in ionized regions, and non-equilibrium, multi-step, finite-rate reactions in non-ionized regions. The initial laser-spark temperature distribution is generated consistent with focal volume characteristics, and the laser-spark decay phenomena are studied by the use of a two-dimensional, axially symmetric, time-accurate model.
(436) Laser Induced Breakdown Spectroscopy (LIBS): Application to Slurry Samples; Jagdish P Singh1, Kemal E. Eseller1, Fang Yu Yueh1; 1Mississippi State University
The direct analysis of high water content (>75%) slurry samples with LIBS present some unique challenges. Because water can quench the laser plasma and suppresses the LIBS signal, poor sensitivity may result.  Also large standard deviations for LIBS slurry data are due to the laser induced shock wave caused by turbulence on the slurry surface.  The slurry samples contain different particle sizes will also affect LIBS measurement.  To solve those problems, we have evaluated some sampling preparation methods to reduce water content in slurry samples before LIBS measurement. Three sampling methods were tested. LIBS spectra of sample after the sample preparation were recorded under optimal experimental condition with a broadband spectrometer. By comparing the data with direct sampling, we found that by evaporating some water from the slurry sample, we obtained enhanced LIBS signal and improved reproducibility. The detailed results of this study will be presented.
(437) Stark-Broadened Profiles of Halpha and Other Spectral Lines for Determination of the Local Electron Density of Laser-Induced Plasmas; José Antonio Aguilera1, Carlos Aragón1; 1Universidad Pública de Navarra
A comparative study of the electron density values of laser-induced plasmas obtained from the Stark broadening and shift of various spectral lines has been carried out. The plasmas are generated from 
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metallic alloys in air at atmospheric pressure using an infrared Nd:YAG laser. As is known, the lines of the Balmer series provide the higher accuracy in the determination of the electron density of plasmas through the Stark effect [1]. In particular, the Halpha line has been used to determine the electron density in previous studies. In the present work, a procedure of spatial deconvolution is used to transform the intensity spectra, which are integrated along the line-of-sight, into spectra of the local emission coefficient. The local electron density is then determined through the Stark broadening of the Halpha line, and the results are compared to those resulting from the broadening and shift of spectral lines of the elements of the sample. 1. H.R. Griem, Plasma Spectroscopy, McGraw-Hill, 1964. 
(438) Miniaturization of Sample Introduction for ICP-MS; Dirk Schaumlöffel1; 1CNRS - University of Pau, LCABIE UMR 5254 IPREM
Dirk Schaumlöffel, Brice Bouyssiere, Joanna Szpunar A recent trend towards miniaturization in several scientific disciplines has also reached analytical chemistry and spurred the development on micro- or nanoliter sample volume analysis and miniaturized liquid separation techniques. Microanalytical techniques coupled with increasingly sensitive ICP-MS offer new tools for trace element determination and elemental speciation analysis when only an amount of few milligrams of a rare, toxic or radioactive sample is available. This is of particular interest in bioanalytical chemistry, where the amount of sample material from a biological tissue or a body fluid is limited. Possible applications are, for example, human biopsy extracts, digests of spots from bidimensional gel electrophoresis or even compartments of individual cells. The latter seems to be the ultimate goal in this field: speciation analysis on the cellular or even sub-cellular level. Recent progress in the development of total consumption micronebulizers for ICP-MS allows the complete introduction of nanoliter sample volumes into the ICP-MS. Moreover this technique enables the interfacing of capillary separation techniques to ICP-MS for speciation analysis.  This presentation will give an introduction and overview about recent developments on micro- and nanoflow nebulizers, spray chambers, and interfaces for miniaturized sample introduction into ICP-MS. This will be further illustrated with different examples of application such as (i) the determination of radioactive elements on trace levels in nanoliter sample volumes, (ii) bio-inorganic speciation analysis in gel electrophoresis spots, and (iii) metallobiomolecule detection and quantification in nanoliter volumes.
(439) Development of New Isotope Dilution Laser Ablation ICP-MS Strategies for Multi-Element Determination of Trace Elements in Powdered Samples; Beatriz Fernández1, Fanny Claverie2, Christophe Pecheyran2, Olivier F. X. Donard2; 1University of Oviedo, 2IPREM UMR 5254 CNRS
The combination of laser ablation (LA) technique and inductively coupled plasma mass spectrometry (ICP-MS) is becoming one of the most powerful and versatile methods for trace element and isotopic analysis of solid materials. LA-ICP-MS is an appealing method for the fast and sensitive analysis of different types of solids, including microanalysis and depth profiling with excellent lateral and depth resolution. LA-ICP-MS presents the advantages of direct solid sampling without dissolution and dilution of samples, such as the considerably shorter time required for sample preparation, higher sensitivity due to the absence of dilution, and reduced risk of sample contamination and analyte loss. In addition, for the analysis of solids in the form of powders, LA-ICP-MS can be used in combination with isotope dilution mass spectrometry (IDMS) that is internationally regarded as a reference or primary method of analysis. In contrast to other calibration strategies, if a homogeneous distribution of both isotopically-enriched spike and analyte is achieved, the analytical result is not affected by signal drifts, matrix effects, or analyte losses. Thus, the application of isotope dilution in LA-ICP-MS can correct for some common fractionation and matrix effects that cannot be controlled using other calibration procedures. In this communication, a critical comparison between different quantification methodologies for the determination of trace elements using LA-ICP-IDMS will be performed. Moreover, two new and innovative isotope dilution methods (denoted as solid-spiking and in-cell isotope dilution) will be described in detail for the direct and simultaneous multi-element determination of trace elements in powdered samples using femtosecond LA-ICP-MS. The total analysis time in comparison with previous approaches can be significantly reduced by using the proposed methodologies, based on the synthesis of a unique isotopically-enriched solid spike and the use of a high repetition rate laser and a fast scanning beam device in a combined manner. The proposed methods were tested for the analysis of several certified reference materials and numerous experimental parameters were carefully selected (e.g. carrier gas flow rate, ablation strategy, inlet diameter of the ablation cell, sample translation speed, etc.) in order to ensure the complete mixing between the sample and the solid spike.
(440) The Sample Interface: Introducing Ions to the Mass Spectrometer; Lawrence Neufeld1; 1Spectron, Inc.
Sample introduction is typically characterized by the transport of analyte to the  sample interface; the entrance aperture of an ICP mass spectrometer [ICP-MS]. Few articles have been published on one of the most important components of sample introduction, the sample interface itself.  This may be in part due to the difficulty in coordinating and interpreting data across multiple platforms and diverse laboratories and partly the proprietary nature of the design itself.  We will discuss the history of the ICP-MS sample interface and present an overview of cone design and technology. Common parameters under consideration when developing cones include outside and inside angle, orifice diameter, hole depth and cone composition. Insight into how these parameters affect instrumental response and cone lifetime and techniques for proper cone maintenance will also be discussed.
(441) Nebulizers and the Analyst:  A Man’s got to Know His Limitations; James Holcombe1, Thomas Kreschollek1, Isaac Arnquist1; 1University of Texas at Austin
The widespread and nearly universal  use  of nebulizers for sample introduction into ICPMS speaks highly for the flexibility of the tool and the historical creativity of researchers who have modified the nebulizer to accommodate a variety of sample solutions.  A few examples will be given where electrothermal vaporizers (ETV) have been used to simplify sample preparation and provide solutions to problems that are only circumvented by cumbersome application of nebulizers.  A majority of the talk will center around a parallel ETV-nebulizer introduction system where nebulizer sensitivity is not compromised and switching from nebulizer to ETV is simple.  ETV introduction can often clear up ambiguous results by providing time resolved signals to elucidate isobaric questions as well as permit improved S/N in instances where Ar-based polyatomics present elevated background problems.  The advantages and disadvantages of this approach will be discussed.
(442) UV-Assisted Vapor Generation for Sample Introduction; Ralph Sturgeon1, Chengbin  Zheng1,2, Xiandeng Hou2, Patricia Grinberg1, Zoltan Mester1; 1National Research Council Canada, 2Sichuan University, Chengdu
Analyte introduction via chemical vapor generation (CVG) is frequently used to increase detection power, eliminate 
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spectroscopic interference, eliminate an intractable matrix, etc.  CVG approaches have expanded in the past decade: the number of elements has increased to encompass several transition and noble metals; fundamental understanding of reduction techniques is now within reach and, once mastered, will be used to enhance analytical performance.  The vast majority of applications of CVG target cold vapor production of mercury and hydride generation of Groups IIIA–VIA by derivatization with borane salts.  Most recently, use of UV radiation has been explored for this purpose, i.e., photo-CVG.  This technique suggests use of promising greener chemistry, with highly efficient generation of many atomic and alkylated transition, noble and semi-metals for environmental, analytical and industrial purposes.  It remains to capitalize on this chemistry, construct hardware to make efficient use of its properties and explore the extent and limitations of its application. Photo-CVG may provide a powerful alternative to conventional CVG due to its simplicity, versatility and cost effectiveness.  The methodology has its origins in waste-water treatment, wherein use of photocatalytic processes based on UV/vis irradiation provided for oxidation of dissolved organic matter and sterilization of bacteria.  It has subsequently been found possible to achieve photo-CVG in the absence of semiconductor catalysts. Applications of photo-CVG comprise processes to pre-reduce valence states of various species prior to use of conventional chemical CVG, as for example the reduction of a number of selenium species prior to hydridization with tetrahydroborate (III), and direct photo-CVG which gives rise to synthesis of volatile metal containing species.  Examples of the latter approach include direct generation of volatile selenium hydride, carbonyl or methyl- and ethylated- derivatives, depending on the selection of experimental conditions.  Cold vapor generation of mercury can be conveniently achieved using photo-CVG, as can direct speciation of inorganic and methylmercury forms. This presentation will briefly review the state-of-the-art in photo-CVG techniques, summarizing its application in the areas of enhanced sample introduction efficiency for several detection modes, preconcentration techniques as well as speciation, and speculate on future developments based on work in our laboratories. 
(443) PAT Tools: Development of Process Understanding from Lab to Plant; Jim Rydzak1, Greg Gervasio1, Jun Chen1, Susan Barnes1, Jo Ann Coleman1, Katherine Bakeev2; 1GSK, 2Camo Software Inc
The development of process understanding using real time in-situ PAT tools during process development and optimization is becoming a more common practice in the Pharmaceutical industry. This has become increasingly more valuable to support quality by design API and product filings with the FDA.  This presentation will discuss the PAT tools used in the development process from the lab, thru pilot and on to manufacturing scale as they pertain to API development.  Examples will be given of the tools used in different unit operation such as reaction monitoring of the synthesis step, distillation, crystallization and drying. We have had success in developing and deploying method to pilot and manufacturing plants.
(447) Wavelet OSC and Stacked Methods for Classification; Steven Brown1, Wangdong Ni1,2; 1University of Delaware, 2South Central University, Changsha,PRC
Classification of multi-response data such as spectra has become increasingly common. Conventional classification is limited in the number of variables that can be considered, but partial least squares discriminant (PLS-DA) classifiers have been proposed as an alternative. We report several new approaches to classifications where the number of variables greatly outnumbers the available samples and illustrate their use on two different data sets. Stacked PLS-DA, where a series of interval PLS-DA classifiers are weighted and combined, outperforms both PLS-DA  and the commonly used discriminant analysis following a principal components decomposition. We show that wavelet methods, combined with orthogonal signal correction can be effective in reducing interferences in a classification, and the resulting PLS-DA classifiers again offer advantages over other methods, including PLS-DA classifiers based on orthogonal partial least squares (OPLS).
(448) Structure Activity Relationship Studies of the Seven Primary Odors; Barry Lavine1, Collin White1, Nikhil Mirjankar1; 1Oklahoma State University
In 1952, Amoore introduced the Stereochemical Theory of Odor in conjunction with an odor classification scheme involving seven primary odor classes: ethereal, camphoraceous, musk, floral, minty, pungent, and putrid.  Amoore constructed, measured, and photographed curtain rail pantograph models of odorant molecules to determine their size, shape and volume.  From these measurements, he developed a molecular profile for each odor class.  Using modern computational methods to analyze structure-activity relationships (SARs), Amoore’s Stereochemical Theory of Odor is being reinvestigated.  The 1173 compounds used in this study were taken from literature reports of chemical structure and olfactory quality.  The compounds were divided into seven classes with each class corresponding to one of the seven primary odors.  Each compound was represented by 1207 descriptors that contained information about size, shape, electronic, and surface properties of the molecule. In this study, a genetic algorithm (GA) for feature selection and classification was used to identify molecular descriptors from which discriminating relationships could be obtained.  The pattern recognition GA selected molecular descriptors that increased clustering while simultaneously searching for descriptors that optimized the separation of the odor classes in a plot of the two or three largest principal components of the data.  The principal component analysis routine embedded in the fitness function of the pattern recognition GA acts as an information filter, significantly reducing the size of the search space, since it restricts the search to molecular descriptors whose principal component plots show clustering of the compounds on the basis of odor type.  In addition, the algorithm focused on odor classes and/or compounds that were difficult to classify as it trained using a form of boosting to modify class and object weights.  Compounds that were consistently correctly classified were not as heavily weighted as those compounds that were more difficult to classify.  Over time, the algorithm learned its optimal parameters in a manner similar to a neural network.  Using the pattern recognition GA, discriminants could be developed that correctly classified the compounds in the training set as to odor type, and these discriminates have been successfully validated using an external prediction set of 114 compounds.
(449) Data Pre-Treatment Methods for Making KBr Pellets More Quantitative – First Steps Towards Spectroscopic Analyses of Microalgae; Frank Vogt1, Rebecca Burke1, Morgan McConico1, Meaghan Robbins1; 1University of Tennessee, Department of Chemistry
Environmental impacts of human activities have profound consequences for marine ecosystems.  However, environmental impacts are numerous and often interrelated and thus the condition of marine ecosystems cannot easily be determined by current measurement techniques. Since microalgae species adapt to a changing environment on short time scales, analyzing their biodiversity and chemical composition holds great potential as a probe for changes in marine ecosystems. This presentation will cover two topics:  (1) chemometric methods for classification of microalgae species (biodiversity) and  (2) the design of calibration 
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models for analyte quantification in selected microalgae (chemical composition reflecting growing conditions). Both parts of this project are based on FTIR spectroscopy. Classification of microalgae has to consider species as well as changes in chemical composition to due their growing environment. This approach is based on evaluating the level of similarities between two FTIR spectra, one known and one unknown. If a high similarity is found, the unknown is assigned to the same class as the known. Data presented in this talk demonstrate successful discrimination of 14 species each grown under two different conditions; 94% of these 28 classes could be discriminated. A few misclassifications involved cases when the wrong growing condition but the correct species was determined. The second part of the talk will focus on calibration techniques for selected, solid compounds of microalgae e.g. amino acids, lipids, carbohydrates and proteins. PCR calibrations were based on concentration series of FTIR spectra obtained from KBr pellets. These pellets contained these analytes in known concentrations. However, preparing quantitative KBr pellets is non-trivial because their absorption pathlengths are fluctuating depending on the amount of powder filled into the sample holder. Consequently the prediction capabilities of such calibrations were found to be insufficient. In order to improve this, a new data pre-processing procedure was devised that considerably enhanced the reproducibility of samples: It was ensured by choosing the proper spectrometer aperture that the entire center hole of the sample holder that will be filled with the power and thus the entire sample was probed by the IR beam in transmission measurements. Samples were prepared in the usual way of weighing analyte and KBr in the desired amounts. Then the empty washer into was weighted; after that, the powered was pressed into it and it was weighted again. By this procedure, the weight of the KBr+analyte that will be probed by the FTIR beam became known. By dividing the absorbance spectra measured from such samples by the weight of sample, the spectra were normalized to a uniform absorption pathlength. Prior to this pathlength normalization, a baseline correction was also applied. The improvements of these data pre-processing steps are outlined.
(451) Use of Genetic Algorithms to Improve Training Sample Selection in Partial Least Squares Fuel Property Models; Jeffrey Cramer1, Robert Morris1, Susan Rose-Pehrsson1; 1United States Naval Research Laboratory
Near-infrared spectroscopy has previously been shown to be effective in the creation of partial least squares models (PLS) to predict the critical specification properties of jet and diesel fuels for quality surveillance. The inherent complexity of hydrocarbon fuels within each fuel type can introduce variability in the relationships between their compositions and physical properties, which limit the precision of predictive models based on compositional data. In order to improve the precision of the PLS fuel property models, genetic algorithms were applied to the fuel calibration set to systematically select those subsets of samples that are most highly correlated to the property of interest being modeled. It will be shown that through the use of automated genetic algorithms and F-test routines to select the number of latent variables, larger models can be employed universally without the risk of overfitting, thus improving precision without sacrificing robustness.  These improved calibration sets have also been found to improve the detection of alternative and synthetic fuels in blends with petroleum-derived fuel populations.
(452) pDPLS - Is This What Forensics has been Looking For?; Gregory Hall1, Glenn Frysinger1, Brandon Schumann1; 1U.S. Coast Guard Academy
Chemometrics has potential to aid many forensic analyses, but sometimes it is challenging to explain these methods in terms that a forensic scientist can use in testimony.  Supreme Court decisions mandating an estimate of the reliability of a conclusion may also be on the minds of a forensic investigator when considering a chemometric method for use.  Probabilistic  Discriminant Partial Least Squares Regression (p-DPLS) offers a quantitative measure of reliability for each sample projected onto the DPLS model, allowing the investigator to state how sure they are that a particular sample is a member of a class.  An example of the application of this method applied to comprehensive two dimensional gas chromatographs (GC x GC) of arson debris will show how it can discriminate the presence and class of accelerant added to burnt carpet matrix.  These matches are accompanied by a certainty of each match.  This same method is shown to be useful in determining how much accelerant must be present to determine a match to a given uncertainty.
(453) Quantitative NMR in Pharmaceutical Analysis; Gregory Webster1, Ian Marsden1; 1Abbott Laboratories
With the changing development paradigms in the pharmaceutical industry, laboratories are challenged to release materials for clinical studies with rapid turnaround times.  To minimize delays and to be cost effective many businesses are looking to develop ways of using early GMP materials of active pharmaceutical ingredients (API) for GLP toxicology studies.  To make this happen, the analytical laboratory releases the material by one of three scenarios: (1) holding the GLP release until full GMP testing methods are ready, (2) issuing a separate lot number for a portion of the GMP material and releasing the material for GLP use or (3) release the lot of material for GLP using alternative (equivalent) method(s) that are not included in the methods used for GMP release testing. The pharmaceutical industry is beginning to find the third scenario to be advantageous in terms of cost and efficiency through the use of quantitative NMR (q-NMR).  The use of q-NMR has been shown to be a single point replacement for routine early development testing which previously combined elements of identity testing, chromatographic assay, moisture analysis, residual solvent analysis, and elemental analysis. This presentation will highlight how q-NMR is being used in early phase drug development, the validation of q-NMR for routine pharmaceutical analysis as well as illustrate the application of this technique to impurities analysis and the determination of relative response factors using NMR for chromatographic methods. 
(454) The Use of Total Reflectance X-ray Fluorescence (TXRF) in the Pharmaceutical Industry for the Determination of Metals; Frederick Antosz1, Andrew Jensen1, Yanqiao Xiang1, Angel Diaz1; 1Pfizer Inc.
The control of the amount of residual metals in Active Pharmaceutical Ingredients (API’s) and intermediates is critical because of potential toxic effects.  A variety of technologies are available to measure residual metals in pharmaceutical compounds including, AA, ICP, and ICP-MS.  The newest technology is total reflectance X-ray fluorescence spectroscopy (TXRF) which uses primary X-rays to excite atoms which then emit secondary X-rays.  The emitted X-rays are characteristic of the individual elements present, and the intensities of the emitted X-rays are proportional to the concentrations of the elements present in the sample.  The benefits of TXRF are that it is essentially unaffected by matrix effects, is very sensitive (ppb’s), requires small amounts of sample (5-10 mg), and requires very little sample preparation time.  During this presentation, it will be described how TXRF was used to measure residual metals in API’s and intermediates and will cover such topics as sample preparation, sensitivity, and reproducibility.  How the results obtained by TXRF compare to those obtained by ICP-MS for the same samples will be shown.  Finally, a 
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comparison of the capabilities of instruments using a W or a Mo source for excitation will be discussed.
(455) Enantiomer Analysis using Antibody-Based Techniques; Oliver Hofstetter; 1Northern Illinois University
Since receptors, enzymes, transport proteins, and antibodies are able to differentiate between the stereoisomers of chiral compounds, living organisms discriminate between the enantiomers of exogenous compounds at virtually all levels of interaction, and respond differently to them. Numerous examples of differences in the biological activity of stereoisomers have been reported, with nutrients, pesticides, and especially drugs being the compounds most relevant to human health. While one enantiomer of a drug may exhibit a desired activity, the other may cause severe pharmacologic or toxicologic side effects, or act as an antagonist. Regulatory agencies such as the US Food and Drug Administration (FDA), therefore, demand not only the quantitative determination of the stereoisomeric composition of chiral drugs, but also stereochemically specific identity tests, as well as pharmacologic and pharmacokinetic characterization of the individual enantiomers. The development of refined analytical techniques and selectors for the precise determination of bioactive chiral molecules and their purification is therefore of great interest. As early as 1928 Karl Landsteiner demonstrated that antibodies can differentiate between stereoisomers. Surprisingly, since that time antibody-based approaches have only rarely been used for the detection and resolution of chiral compounds. We therefore decided to study how far one can exploit the exquisite stereoselectivity of the antibody-antigen interaction and to promote methods for the general application of antibodies as tailor-made chiral selectors. Stereoselective antibodies against several target molecules were produced using both classical immunological and modern molecular biological techniques. The latter are especially valuable for in vitro expression of antibody fragments, thus avoiding the use of animals. This talk will focus on the production, characterization, and application of stereoselective antibodies for sensitive detection of enantiomers in immunoassays and biosensors. Recent results demonstrating the utility of such antibodies for the simultaneous quantification of structurally closely related chiral molecules in immunoassays- and arrays will also be presented. As antibodies can be raised against essentially any molecule of interest, our approach appears to be widely applicable and represents a general system for the detection and separation of chiral compounds.  
(456) Pharmaceutical Poptency Determination by DSC; Cynthia Pommerening; 1Abbott Laboratories
Even before regulatory agencies mandated it, responsible pharmaceutical companies had analytical chemistry groups to test and monitor, the potency and purity of their drug substances and drug products.  For decades the gold standard for this testing has been reversed phase HPLC with a UV VIS detector.  Quantitation is straight forward using Beer’s Law and a well characterized, highly purified external reference standard. This system works well, except for the first lot of drug substance, which is commonly needed for tox testing before reference standard material or validated test methods are available. Currently, we assign a potency to this first lot, by subtracting the sum of the organic impurities, the inorganic impurities and the residual solvents from 100.0%; using HPLC, ROI (Residue on Ignition) and TGA (Thermal Gravimetric Analysis). However, new product development paradigms now dictate compressed timelines that require very quick characterization of the early preclinical safety material.  As only a potency value is required to calculate dosages and initiate tox studies (the lot can be further characterized while the study is ongoing) a single ‘potency’ test using an analytical method that will not be validated and repeated for clinical lot release, would be extremely useful. The presence of impurities in a compound causes melting point depression and broadening of the melt exotherm, both events are measured by DSC (Differential Scanning Calorimetry).  DSC software calculates the mole fraction of impurity present as the sample goes through the melt. Thermal analysis for purity determination is attractive for early phase work as it requires
(457) Pharmaceutical Applications of Vibrational Circular Dichroism; Tiffany Correll1, Michael Bartberger2; 1Amgen, Inc., Analytical Research and Development, 2Amgen. Inc., Molecular Structure
The absolute configuration of a chiral molecule is typically determined by X-ray crystallography.  This requires the growth of a single crystal of sufficient size and quality, and in some cases, incorporation of a heavy atom.  These requirements can potentially slow, or even completely preclude, stereochemical assignment. Advances in quantum mechanical density functional theory (DFT) over the last several years have enabled the theoretical determination of chiral properties, including electronic and vibrational circular dichroism (CD) as well as optical rotation (OR).  Since the absolute configuration of the molecule of interest is specified in the calculation, the resultant theoretical spectra can be compared to those determined experimentally for an enantiopure sample of unknown stereochemistry, allowing assignment to be made. This presentation will focus on the application of vibrational CD and optical rotation to assignment of absolute configuration across small molecule programs at Amgen. In addition, a deconstructive approach to the assignment of more complicated molecules with multiple stereocenters will be discussed.  Examples from both medicinal and process chemistry will be presented with emphasis on practical, experimental and theoretical limitations. 
(458) LIBS: Quantification and Precious Product Information at the Speed of Light; Stéphane Mallette1; 1Pharma Laser, 2National Research Council of Canada
LIBS (Laser Induced Breakdown Spectroscopy) technology uses a high-power pulsed laser which is focused on the surface of the sample to be analyzed.  The pulsed laser beam vaporizes a small amount of material and produces an ionized gas, called plasma.  The plasma caries all the elemental composition spectra representative of the analyzed sample.  The light emitted by the plasma is thus analyzed by an optical spectrometer, providing specific atomic information on the vaporized material.  LIBS technology has well-known advantages compared to other analytical methods.  The most relevant are: NO sample preparation, no consumables, rapid, easy to operate, provides spatial resolution such as depth profiling and site-to-site sample distribution. All this precious information is obtained within a minute.  Since this technology is simple, it does not require extensive operator training and can be automated for PAT.  LIBS is a green technology since it requires no solvent at all and no extraction is necessary. LIBS will be discussed as an excellent technology for rapid solid dosage pharmaceutical analysis, more specifically for the following applications: Quantitative analysis: Dosage and other concentration determination Qualitative analysis: Coating Thickness and Content Uniformity Blend and Tablet Content Uniformity 3D distribution of API, excipients, lubricants and desintegrants 
(459) Application of Raman Spectroscopy to Solid-State Characterization of Active Pharmaceuticals during Early Drug Development; Sachin Lohani1, Yaling Wang1, Annette Bak1; 1Merck & Company
Raman spectroscopy generally serves as a secondary technique for solid-sate characterization of pharmaceuticals in early stages of drug development. However, in certain cases this technique is of 
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primary importance. Case studies will illustrate practical scenarios in which this technique is preferred over conventional solid-state characterization techniques, such as x-ray powder diffraction (XRPD). Case Study 1: Raman spectroscopy was used to investigate the disproportionation of the hydrochloride salt of a free base (Compound A, pKa = 7.4). Titration and solid-sate analysis indicated that the salt disproportionates to the free base hydrate upon slurry in water. Due to the isostructural nature of their crystalline lattice the hydrochloride salt and the free base hydrate exhibited almost identical XRPD pattern, which made it difficult to differentiate between the two phases using X-ray diffraction. On the other hand Raman Spectrum of the two forms showed clear differences below 1500 cm-1. This enabled in-situ monitoring of disproportionation by collecting the dispersive Raman spectra as a function of time at different slurry concentrations in bio-relevant media at two physiologically relevant pH values. The results provided key information on the viability of the hydrochloride salt for further development. Case Study 2: Anhydrate to hydrate phase transformation for compound B in various binary mixtures of organic solvent and water was monitored in-situ using dispersive Raman spectroscopy. The goal was to determine the critical water activity (aw) for formation of the hydrate phase. The apparent water activity aw* was found to depend on various factors, such as the nature of organic solvent, strength of intermolecular interaction between B and solvent molecules, solubility of B, and potential for solvate formation. The data was used to identify process conditions under which the desired phase was thermodynamically stable and could be scaled up without risk of generating the undesired phase.
(460) Rapid Development of Quantitative Calibrations for Pharmaceutical Formulations using Transmission Raman and Multivariate Curve Resolution; Olof Svensson1, Magnus Fransson1, Anders Sparén1, Jonas Johansson1; 1Pharmaceutical & Analytical R&D
Raman spectroscopy has a number of properties such as speed, simplicity, remote and non-destructive operation, and richness in information that are important for the pharmaceutical industry. The major drawback so far has been sub-sampling problems in tablets due to the small sampling volume of the Raman laser. This problem has been addressed in several ways and the most recent innovation is transmission Raman spectroscopy where the sampling is done through the solid sample in order to increase the sampling volume.  In pharmaceutical formulation development the number of approved excipients is fairly limited and the approximate composition of the sample is known in advance. At present a common approach to quantitative analysis, e.g. of the active pharmaceutical ingredient (API) in tablets, is to use Raman or near infrared (NIR) spectroscopy in combination with partial-least-squares (PLS) calibration. In order to take advantage of the selective signal, speed and representative sampling of transmission Raman spectroscopy it would be beneficial to use methods that require a less extensive calibration step than is often needed for PLS. In this presentation the use of excipient reference spectra and libraries in combination with multivariate curve resolution (MCR) will be shown and compared with PLS for quantitative analysis of API in tablets. The possibility to use transmission Raman spectroscopy for quantitative measurements in early phase formulation development will also be discussed.
(461) High-Throughput Content Uniformity Measurements of a Dry Powder Inhaler using Raman Spectroscopy; Chanda Yonzon1, Brent Donovan1; 1Schering-Plough Research Institute
In recent years, analytical techniques that measure real-time or near real-time with high throughput have been of great interest in the pharmaceutical industry to address the quality-by-design approach in drug development.  Measuring a unit dose for a DPI product is done by adhering to USP, which requires the product to be filled into the device and performance tested.  In this work, we describe a Raman spectroscopic technique to measure content uniformity at a unit dose level of 1-3 mg scale of two intermediate products of a dry powder inhaler (DPI).  Depth-profiling of Raman scattering in blends showed that a unit metered dose was probed during measurements.  This step eliminated weighing of individual samples.  Partial-least squares calibration models were developed to quantify the excipients as well as active pharmaceutical ingredients of a DPI. This Raman spectroscopic method is complimentary to USP, allowing for analysis of hundreds of samples that would otherwise require days worth of analyst time using the conventional methodology.
(462) The Role of Raman Microscopy in Polymorph Screening; Sarah Vallance1, Clare Anderton1; 1GlaxoSmithKline
Polymorphism is the ability of a molecule to exist in more than one crystalline form.  These solid-state forms may exhibit variation in, for example, colour, stability, processability, dissolution and bioavailability, ranging from the subtle to the severe.  It is for this reason that an understanding of the solid-state behaviour of a drug molecule, including the identification of all possible forms, and thorough characterisation of the observed forms is of prime importance within the pharmaceutical industry. An in-depth understanding of the polymorph landscape of a drug candidate relies on the development and implementation of a reliable screening protocol.  During the early phases of drug development there is high attrition of drug candidates therefore screening efforts are more focussed on identifying the most stable polymorph and any process-relevant solvates or hydrates.  As a drug progresses, however, attrition rates become lower and screening is more thorough, with the aim being to develop a comprehensive understanding of the polymorph landscape. Polymorph screening at any stage requires high-throughput analysis of a large number of samples with minimal sample preparation. Thus Raman microscopy provides the ideal analytical solution. This paper will describe a particular case study, in which Raman microscopy was fully utilised to characterise a number of different anhydrous, hydrated and solvated forms. The study enabled selection of the most suitable solid-state form for further development as well as mitigating the risk of hydrate formation during primary and secondary processing.
(463) The Role of Raman Spectroscopy in Productivity Enhancemen; Ming-Hsing Huang1, Robert Wethman1, John Wasylyk1, Charles Ray1, John Grosso1; 1Bristol-Myers Squibb Co.
The application of spectroscopy, as a replacement of traditional analytical methods, has provided an enhancement in productivity. We have focused on Raman spectroscopy as an analytical tool suitable for substitution of numerous GC methods developed for the purpose of following solvent exchanges.  Recently, we extended the application of at-line Raman spectroscopic techniques from the research laboratory to pilot plant and finally to the manufacturing environment.  A systematic collaborative approach to establishing these methods will be presented.  Furthermore, as an example, we will focus on an at-line Raman method currently being used at the manufacturing level.  We will outline the development process, method transfer, collaborative efforts during the validation, as well as the degree of productivity improvement and future plans for this method.  Additional examples of recently developed Raman methods and their overall value will be presented.
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 (464) Advances in the use of Raman Spectroscopy with Pharmaceutical Secondary Manufacturing; Sean Gilliam1, Ian Lewis1, Maryann Cuellar1, Patrick Wiegand1, Kevin Davis1, David Strachan1, Bruno Lenain2, Herve Lucas2, Carsten Uerpmann2; 1Kaiser Optical Systems, Inc., 2Kaiser Optical Systems, SARL
Raman applications in secondary manufacturing do not have the relative history and heritage seen with traditional Raman pharmaceutical research and development studies (such as structure elucidation, polymorphic discovery and transformation, analysis of solvates/hydrates, etc.)  Yet the same analysis, understanding, and control of sample variability that is needed in the discovery/development phase is needed in the secondary manufacturing market if a quality output is to be reliably produced. The use of Raman as an at-line, in-line, and on-line analysis and monitoring tool with secondary pharmaceutical manufacturing will be discussed as well as several relevant applications will be presented.
(465) Advancing SERS Detection with Composite Caged Nanostructures; Amanda Haes1; 1University of Iowa
Precise control over the size, shape, and local environment of nanoparticles is vital for the development of new technologies based on these materials and their novel size-dependent properties. In this talk, single and multi-core and composition noble metal nanoparticles will be isolated inside porous silica membranes and purified. For instance, gold coated silver (Ag@Au) nanoparticles can be trapped inside silica shells and “etched” membranes. Silica shells offer robust protection of the metal nanoparticle cores against aggregation thereby preserving their novel optical properties but prevent direct interaction between the metal core and analytes limiting applications in surface enhanced Raman scattering (SERS). Silica membranes, however, will be shown to both stabilize the optical properties of the nanoparticle cores and promote chemically-selective diffusion of target molecules for subsequent SERS detection. SERS enhancements for both environmental pathogens and drug targets will be monitored as a function of (1) time and (2) localized surface plasmon resonance of the nanoparticle cores. Under optimal conditions, these composite structures will be shown to be optically stable resulting in consistent and reproducible detection of target species. Further improvements in these optically-stable, solution-phase nanoparticles will offer a novel approach for the quantitative detection of biological and environmental toxins using SERS.
(466) Investigation of Fundamental Properties of Partition Layers in Surface-Enhanced Raman Spectroscopy (SERS); Christy Haynes1, Kyle Bantz1; 1University of Minnesota
This work exploits self-assembled partition layers to enable detection of non-traditional SERS molecules and complex mixtures of analytes.  In hopes of achieving a general method, significant effort has been focused on defining the self-assembled monolayer (SAM) molecular properties that yield effective partition layers and exploring the partitioning and orientation of non-traditional SERS molecules, specifically polychlorinated biphenyls, polyaromatic hydrocarbons, and polybrominated diphenyl ethers.  The packing characteristics of a SAM have significant effect on the partitioning of an analyte.  This phenomenon was explored by employing SAMs of varying alkyl chain lengths, with varied assembly times, and varied applied potential.  Packing density is analyzed using SERS band analysis of the C-S and C-C gauche and trans band ratios.  The C-S band ratio indicates the packing density of the SAM near the surface of the SERS substrate.  The C-C band ratio indicates the packing density of the alkane chains further from the SERS substrate; an increase in gauche conformers indicates a less crystalline, and less well-ordered, SAM.  As expected, the crystallinity of the SAM is dependent on assembly time in the ethanolic SAM solution, chain length, and potential applied during assembly.  The applied potential induces dense packing and ordering of SAMs, as previously proven by Lennox and coworkers.  Comparison of the C-S stretches of alkanethiols assembled with and without the applied potential demonstrates a trend of increased crystallinity when the potential is used for SAM assembly.  The partitioning of non-traditional SERS analytes into the potential packed SAMs was more effective than open circuit packed substrates of the same alkanethiol chain.  This method of SAM assembly will lead to more homogeneous SAMs, can lend some insight into the analyte partitioning, and is more efficient than open circuit assembly, which requires up to 72 hours for complete monolayer formation.
(467) Gold Nanorods for in vivo Cancer SERS Detection and Photothermal Therapy; Andrea Centrone1, Geoffrey Von Maltzahn1, Sangeeta N. Bhatia1, T. Alan Hatton1; 1Massachusetts Institute of Technology
In this work we show for the first time that the near-infrared plasmon resonance of gold nanorods (NRs) may be exploited to provide an integrated platform for in vivo multiplexed SERS detection and photothermal heating.  By screening mixed-monolayer NRs, coated with polyethyleneglycol polymers alongside SERS active molecules, we identified three NR formulations that can be uniquely distinguished in vivo over a spectral bandwidth of only 6 nm, a spectral multiplexing density over an order of magnitude greater than semiconductor quantum dots and fluorescence. Such dense multiplexing is fundamental for in vivo applications and allows Raman scattering to be efficiently excited and detected within the near-infrared optical window, where endogenous tissue absorption coefficients are minimal.  In addition to their applications in diagnosis and imaging, plasmonic materials have recently attracted attention for their potential to serve as targeted nano-antennas for selective tumor ablation. Unluckily, traditional means for delivering external energy into tumors lack selectivity over surrounding normal tissues. Plasmonic nanoantennas offer an opportunity to alter this paradigm by imparting their optical properties to tumor tissue and enabling deposition of otherwise harmless near-infrared energy into tumors. We utilized gold nanorods with peak plasmon resonance at 790nm, designed to match our SERS excitation source (785 nm) and still provide strong optical absorption at 810nm for photo-thermal heating. Given the characteristic Raman fingerprint of the molecular labels on the NRs, we refer to them SERS-coded NRs. SERS-coded NRs are found to be highly stable, to be detectable down to attomolar particle concentrations, and to have low baseline cytoxicity in vitro. In vivo, they were efficiently detected following subcutaneous or intratumoral injection and enabled remote photothermal tumor heating to ablative temperatures. Moreover, the NRs or a saline solution was injected intravenously into mice bearing two tumors on opposite flanks. Once the NRs had cleared from circulation, the right flank of each mouse was irradiated for 5 min and all tumors were measured at regular intervals. Within 10 days all the irradiated, NR-targeted tumors completely disappeared, while all other tumors continued to grow.  
(468) Combining SERS and SEIRA; Naomi Halas; 1Rice University
Conceptually, we can envision metallic nanostructures as nanoscale optical components that can guide, focus, or otherwise manipulate light at subwavelength dimensions for a remarkably diverse range of sensing applications. A variety of surface enhanced spectroscopies such as Surface Enhanced Raman Scattering and (SERS) Surface Enhanced Infrared Absorption (SEIRA), can exploit these types of designed metallic nanostructures as tailored, high-performance substrates yielding large and highly reproducible 
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enhancements.  We will describe how interactioning plasmons on array substrates can support both SERS and SEIRA on the same substrate, a combination that can enable the surface enhanced identification of molecular unknowns.
(469) Designing Ultrasensitive SERS-Based Probes via Optimally Tailored Nanostructures; Anil K Kodali1, Rohit Bhargava1; 1Uni of Illinois-Urbana Champaign
Surface enhanced Raman scattering (SERS) based ultrasensitive and multiplexed detection of biomolecular species has received considerable recent attention due to revolutionary advances in both nanoscale techniques and molecular biology. While SERS-based molecular probes are attractive for a number of reasons, rational design to accomplish the promise of their performance has not been widely realized. Here, we propose a general strategy to making SERS probes highly sensitive, reproducible and excitable over a broad bandwidth. The concept of the approach lies in developing nanoscale multilayered metal-dielectric aggregates to localize and enhance surface plasmons; the resulting probes are hence termed nano-layered aggregate metal-dielectric probes (nano-LAMPs). We show that giant enhancements are possible that would make monitoring of single particles feasible. Last, we apply novel optimization techniques to determine optimal nano-LAMP structures for an analytical dynamic range spanning ten orders of magnitude.  We propose a fabrication technique based on previously established protocols.
(470) Surface-Enhanced Raman Scattering (SERS) Mechanism Based on Plasmon Induced Electronic Coupling; George Chumanov1, Stephen Hudson1, Mark Kinnan1, John Heckel1; 1Clemson University
Surface-enhanced Raman scattering (SERS) is a powerful analytical tool used for structure-functional characterization and detection of a variety of small and large molecules.  SERS originates from molecules adsorbed on nanostructured Ag and Au surfaces.  The two types of mechanisms responsible for the effect include (1) the enhancement of the local EM field due the excitation of plasmon resonances and (2) the increased molecular polarizability from specific interactions of molecules with the metal surface.  The EM mechanism often is recognized as a major contributor to the overall effect however there is mounting evidence signifying the importance of specific interactions of molecules with the surface.  This paper discusses the SERS mechanism on mirror sandwich substrates.  The substrates are composed of Ag nanoparticles immobilized on the surface of Ag mirror films.  Based on the analysis of the SERS spectra of 16 different molecules we concluded the presence of the enhancement mechanism based on electronic coupling between the molecules and the metal surface.  Specifically, the oscillating electrons that constitute the plasmon resonance penetrate into adsorbed molecules and interact with molecular vibrations.  This interaction results in the modulation of plasmon oscillations with vibrational modes of molecules.  As a result, the plasmon resonance scatters light that contains Stokes components corresponding to the molecular Raman spectrum.  The electronic coupling mechanism depends on chemical interactions between molecules and silver surface as well as on the presence of plasmon resonances in the substrate.  When several different molecules are simultaneously adsorbed on the surface, competitive enhancement of Raman scattering takes place.  The proposed electronic coupling mechanism is different from the EM and the charge transfer mechanisms that are widely used to explain SERS.  It is believed that this mechanism has general utility because it explains the dependence of the enhancement on plasmon resonances and the chemical nature of adsorbed molecules.
(471) Planar Array Infrared (PA-IR) Studies of Dynamics in Long Chain Molecules and Polymers: Past, Present and Future; John Rabolt; 1University of Delaware
With the recent development1 of planar array infrared (PA-IR) spectroscopy, a re-examination of the usefulness of IR spectroscopy in terms of studying dynamic processes is warranted.  This talk will describe the latest version of the ultrafast, portable PA-IR instrument and its application to the analysis of the dynamics of polymer organization during assembly of a Langmuir film at the air-water interface.  The newly developed technique1 of planar array infrared (PA-IR) spectroscopy offers a number of advantages over conventional Fourier transform infrared (FT-IR) methods and traditional dispersive infrared instruments, such as a multi-channel advantage, a short integration time, pixel binning options, scaleable optics, and no moving parts.  Obtaining a spectrum in the range of 1800-1000 cm-1 of films on the water subphase still remains difficult due to the poor IR reflectivity of water, the extremely low concentration of the ultra thin film and the interference of water bands.  In this talk, a new planar array infrared reflection spectrograph (PA-IRRS), which has several advantages over conventional approaches, will be discussed.  By splitting the incident infrared beam into two sections on a plane mirror or a water trough, instead of at the front of the globar source, the performance of this instrument is shown to be comparable to that of the dual-beam instrument, although this instrumental setup is the same as that of the single-beam instrument.  This PA-IRRS system has significant potential for investigating the time-resolved dynamics of a broad range of Langmuir films, such as cellular membranes or biopolymers, on the water subphase. [1] D. Elmore, M.W. Tsao, D.B. Chase, J.F. Rabolt, Applied Spectroscopy 56 (2002) 145. 
(472) Rheo-Optical FT-IR and FT-NIR Spectroscopy of Novel PS-g-PI Multigraft Copolymers, Biopolymer Blends and PDMS/PC Blockcopolymers; Heinz Siesler1; 1University of Duisburg-Essen, Germany
The detailed knowledge of the structural response of polymers to mechanical deformation and recovery procedures is an important issue in the evaluation of their technological properties. One of the few techniques which enables to simultaneously derive macroscopic and microscopic information on-line to the applied test is the com-bination of mechanical and FT-IR spectroscopic measurements in so-called rheo-optical experiments. From such measurements the relations between stress, strain and the intensity changes and polarization properties of specific absorption bands are established. The technique can be extended to near-infrared spectroscopy thereby circumventing the limitation of sample thickness to < 50 µm for mid-infrared spectroscopy and has also been further expanded by implementing a variable-temperature cell for measurements between –50°C up to +175 °C. The lecture will focus on rheo-optical FT-IR investigations of tri- and tetrafunctional multigraft polystyrene-g-polyisoprene (PS-g-PI) copolymers and poly(3-hydroxybutyrate)(PHB)/poly(lactic acid)(PLA) blend films. Furthermore, the results of variable-temperature rheo-optical FT-NIR investigations between -55 °C and + 22 °C of poly-(dimethylsiloxane(PDMS)/poly(carbonate)(PC) blockcopolymers will be addressed . 
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 (473) Spider Silks: Diversity of Structures and Structural Strategies of Spinning as Revevaled by Raman Spectromicroscopy; Thierry Lefevre1, Marie-Eve Rousseau1, Simon Boudreault2, Conrad Cloutier2, Michel Pezolet1; 1Université Laval - Department of Chemistry, 2Université Laval - Department of Biology
The lifeline of spiders, the security silk thread that anchors the animal to stable supports, is a hallmark of high-performance biomaterial. Beside this fiber, spiders, especially orb-weaving spiders, produce other types of silks. Silk fibers are proteinaceous materials that are produced by a set of abdominal glands that convert viscous aqueous solutions into insoluble solid threads. The latters emerge form the spinnerets located at the end of the animal’s abdomen and are involved in diverse biological functions such as web architecture, prey wrapping and egg protection. To better understand how silk is formed and what are the relations between the structure and the function in silk, the molecular organization has to be studied in the initial sericigene solution, in the final fiber as well as in the spinning apparatus. Since the amount of sample required by Raman spectromicroscopy is very small, it is one of the rare technique that allows such structural analysis of natural silk, the molecular orientation and conformation being determined quantitatively. Silk specimens can be cut off directly from the natural biological objects made by the spiders themselves. The structure of different silks has then been investigated and the data reveal some similarities and diversity in the initial conformation of the proteins in the gland as well as in the molecular organization of the final silk threads.
(474) Target Factor Analysis to Detect the Onset of Chemical Agents in the Atmosphere; Peter Griffiths1, Christopher Roske1, Limin Shao2; 1University of Idaho, 2Univ. of Science and Technology of China
Open-path Fourier transform infrared (OP/FT-IR) spectrometry can be used to detect molecules at low parts-per-billion concentration.  In this talk, we show how specific molecules can be detected using target factor analysis (TFA) at concentrations such that the signal-to-noise ratio of the strongest band of the analyte is approximately equal to 1.  The criterion for detection is when the weighted correlation coefficient of the recovered eigenvector exceeds 0.95.  Diethyl ether was used to simulate the spectrum of a common nerve agent, VX.  Results will be shown where measurements have been taken not only under ideal conditions, but where smoke and even fireworks are present in the infrared beam.  All interferograms are treated with a high-pass filter prior to application of the TFA software.  The presence of smoke in the beam has remarkably little effect on the detection of vapor-phase analytes when the particulate matter is less than 1 μm in diameter (as it is in most freshly-generated smoke.)  Only when intense short-lived sources of infrared radiation are present in the beam are the measurements affected adversely.
(475) Spatial Resolution in Raman Tomography; Neil Everall1, Ian Priestnall1,4, Kevin Davies2, Ian Lewis2, Paul Dallin3, John Andrews3, Mike George4; 1Intertek-MSG, 2Kaiser Optical Systems Inc, 3Clairet Scientific, 4University of Nottingham
This presentation discusses practical methods for assessing Raman spatial resolution in situations where  photon migration is important, for example analysis of turbid or opaque samples using transmission  Raman spectroscopy. The use of very small crystals with very large Raman cross sections, buried at controlled depths within opaque samples, is demonstrated, and the variation in lateral resolution as a function of depth is reported for transmission and reflection configurations. The results are compared with predictions from Monte Carlo simulations, and the implications for Raman tomography are discussed.
(476) Double Beam Planar Array Infrared Spectroscopy: Back to the Future; Bruce Chase1, John Rabolt1, Dan Frosy1; 1Pair Technologies LLC
The use of interferometers in infrared spectrometry brought tremendous advantages in speed and sensitivity to the practice of infrared measurements.  The technique has been so successful that dispersive instruments based on gratings were displaced almost overnight (well maybe over a decade!).  However, there was one attribute of dispersive IR that was lost in the transition.  Routine double beam spectroscopy was no longer possible.  The sequential nature of the measurement of sample and background with an FTIR can potentially give rise to all sorts of issues with instrument drift.  This would include variations in the baseline absorbance due to fluctuations in water vapor and carbon dioxide in the optical path.  With the introduction of planar array infrared spectrometry (PA-IR) double beam measurements are once again possible.  The two dimensional nature of the array detector allows different rows to be associated with sample and background measurements.  The success of such a configuration can be seen in the minimization of atmospheric absorptions allowing operation without any purge.  In addition, the multiple channels can also be used for simultaneous measurement of orthogonal polarizations.  These aspects of PA-IR will be reviewed.
(477) Novel Two-Dimensional Separation Micro-Gas Chromatography System with Multi-Point On-Column Detection; Yuze Sun1, Jing Liu1, Greg Frye-Mason2, Aaron Thompson3, Shiou-jyh Ja4, Xudong Fan1; 1University of Missouri, 2ICx Biodefense, 3ICx Nomadics 
We demonstrated novel two-dimensional separation and detection using optofluidic ring resonator (OFRR) based micro-gas chromatography (GC). The OFRR is a thin-walled fused silica capillary whose interior surface is coated with a polymeric stationary phase. The circular cross section of the OFRR forms the micro-ring resonator and supports whispering gallery modes (WGMs) that monitor in real time the interaction between the polymer and vapor molecules flowing through the OFRR. Via tapered optical fibers in contact with the OFRR, the WGM can be excited externally at different positions along the OFRR, thus enabling multi-point on-column detection of multi-dimensional GC separation. In the present OFRR-based two-dimensional separation and detection GC implementation, a two-meter long conventional GC column coated with a nonpolar stationary phase was followed by a relatively short OFRR column coated with a polar phase. Two detection positions, one at the inlet of the OFRR and the other one six centimeters downstream, were used to monitor the separation achieved by the first and the second column, respectively. Owing to the multi-point on-column detection ability, no modulation is needed at the interface of tandem columns. Coeluted analytes can be well separated and identified on at least one detection location along the second dimensional OFRR column. Separation and detection of twelve analytes with various volatilities and polarities within four minutes were demonstrated. Our results will lead to the development of a rapid, simple, and portable GC system with significantly improved separation and chemical identification capabilities.
(478) Carbon-on-Metal Substrates for Small Molecule Array Fabrication and Analysis; Matthew Lockett1, Lloyd Smith1; 1University of Wisconsin - Madison
Carbon-based materials provide a chemically robust substrate capable of supporting a wide range of in situ synthesis conditions for the fabrication biomolecules and small organic molecules.  Biomolecule arrays have been fabricated on nano-crystalline diamond, glassy carbon, and most recently amorphous carbon thin 

ABSTRACTS

film substrates. Amorphous carbon thin flms are an attractive material as they are deposited at room temperature, allowing the chemical robustness of a carbon-based substrate that is easily interfaced with a wide variety of materials. Carbon substrates have not become widely used for array fabrication as there is a limited number of attachment chemistries, making them less attractive than their silanized glass and gold self-assembled monolayer counterparts. A suite of attachment chemistries for attaching alcohol-, amine-, and thiol-containing molecules has been developed by the author and utilized in array fabrication. These chemistries will be discussed briefly. Recently an amorphous carbon thin film overlayer has been interfaced with gold and/or silver films, producing a carbon-on-metal substrate capable providing a chemically robust substrate that is readily compatible with surface plasmon resonance (SPR)-based techniques. Here the fabrication and application of carbon-on-metal substrates will be discussed, paying particular attention to: the morphology and chemical composition of the amorphous carbon layer, the use of different metal underlayers capable of modulating surface plasmon sensitivity and resolution, the optimization of the carbon-on-metal substrates for SPR applications, and the usage of carbon-on-metal substrates in both SPR and fluorescence imaging-based assays.  
(479) Structural Characterization of Natural Products from Complex Biological Mixtures using Ion Mobility-Mass Spectrometry; Larissa S. Fenn1,2, Cody Goodwin1,2, Brian O. Bachmann1,2, John A. McLean1,2; 1Vanderbilt University Department of Chemistry, 2Vanderbilt Inst. for Chemical Biology
Natural products are reemerging as an important component of drug discovery efforts due to their unique biochemical properties. Most of the unique properties of natural products are due to their functional complexity and well ordered structural conformation. There are several classes of natural products which categorize them by their structural properties. Examples of these classes are peptides, polyether antibiotics, macrolides, aromatic polyketides, terpenes and alkaloids. However, since these species are typically synthesized biologically by various bacteria, extensive purification is necessary to acquire a sample suitable for further structural studies (i.e. NMR or X-ray crystallography). In this work, we aim to mitigate this challenge through the use of structural separations provided by ion mobility-mass spectrometry. The additional dimensional of separation provided by ion mobility creates the ability to rapidly distinguish natural products from other species present in a complex mixture. Ion mobility-mass spectrometry (IM-MS) is a two-dimensional separation technique that first differentiates ions in a dimension related to structure based on their collision cross section, or apparent surface area, and in a second dimension by m/z. Using IM-MS, it has been demonstrated that biomolecular classes can be separated in a complex mixture by their structure due to their different gas phase packing efficiencies (i.e. lipids
(480) Vibrational Spectra, Conformational Stability, and Ab Initio Calculations of Cyclopentylfluoride; Arindam Ganguly1; 1University of Missouri-Kansas City
Five-member ring molecules have been of considerable structural interest since Pitzer and co-workers [1,2] proposed pseudo-rotational motion for the saturated ring resulting from the two “out-of-plane” vibrational modes. This concept was question for cyclopentane because of the indefiniteness of the cyclopentane conformation. Later spectroscopic studies of the cyclopentylchloride and cyclopentylbromide clearly provided the envelope equatorial and axial forms with relatively low barriers between them where as it was concluded that only one conformer of the envelope form existed for the fluoride [3,4]. The infrared and/or Raman spectra of the gas, liquid, xenon solutions, and solid have been recorded.  In all of the physical states only the twisted C1 conformer was detected. Ab initio calculations utilizing various basis sets up to MP2(full)/6-311+G(2df,2pd) with and without diffuse functions have been used to predict the conformational stabilities. These calculations predict only the twisted C1 conformer as the stable form. The two envelope (Cs symmetry) forms with axial and equatorial structures were predicted to be first order saddle points with average higher energies of 75 + 33 and 683 + 44 cm-1, respectively, from the C1 conformer but lower energies of 2442 cm-1 and 1812 cm-1, respectively, than the planar form by MP2 calculations. A complete vibrational assignment is given for the twisted (C1) conformer which is supported by normal coordinate calculations with scaled force constants from MP2(full)/6-31G(d) calculations. These experimental and theoretical results are compared to the corresponding quantities of some similar molecules.  REFERENCES 1. Kilpatrick, J.E.; Pitzer, K.S.; Spitzer, R. J. Am. Chem. Soc. 1947, 69, 2483. 2. Pitzer, K.S.; Donath, W.E. J. Am. Chem. Soc. 1959, 81, 3213. 3. Wertz, D.W.; Shasky, W.E. J. Chem. Phys. 1971, 55, 2422. 4. Carreira, L.A.; J. Chem. Phys. 1971, 55,181. 
(481) Multiple-Angle Incidence Resolution Spectrometry: Development and Practical Applications; Takeshi Hasegawa1; 1Tokyo Institute of Technology
Multiple-angle incidence resolution spectrometry (MAIRS) coupled with FT-IR is a potentially powerful spectroscopic tool for studying anisotropic light absorption by a thin film parallel and perpendicular to the film surface. In infrared spectroscopy, reflection-absorption (RA) spectrometry has long been used as only tool to retrieve surface-perpendicular molecular vibrations selectively, which is complementary with normal-incidence transmission spectrometry. Since RA spectrometry requires a metallic surface as the reflection surface and transmission one requires a transparent substrate, the two totally different materials in terms of dielectric properties often induces different molecular structures and properties in the thin film deposited on the substrate. For molecular orientation analysis, direct comparison of the RA and transmission spectra of an identical thin film is necessary, and comparison of two different films by the two techniques makes no sense. To overcome the experimental limitation, a totally new spectroscopic technique has been created by employing a concept of virtual light. The virtual light means that the electric-field oscillation is parallel to the traveling direction of light, which is not available in nature. If we had the virtual light, however, the surface-perpendicular molecular vibration could easily be measured by the virtual light with the normal-incidence transmission geometry. To realize this idea, the MAIRS theory was constructed on a theoretical framework of ‘regression equation,’ which is largely different from general rigorous equation. What we have to do for MAIRS measurements is collection of single-beam spectra at different angles of incidence followed by the MAIRS analysis, which yields both surface-parallel and -perpendicular spectra simultaneously from an identical sample. Since the two spectra are results on an assumption that both spectra are virtually obtained by the use of the normal-incidence geometry, the absorbance scale is common for the two spectra, which makes it possible to evaluate molecular orientation with no optical parameter. This characteristic of MAIRS is very suitable for analysis particularly in a polymer thin film. In the talk, application studies of infrared MAIRS will also be presented for understanding the potential of the technique.
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 (482) Bootstrap Error-Adjusted Single-Sample Technique Integrated Sensing and Processing (BEST-ISP) for False Sample Identification; Thaddaeus Hannel1, Robert Lodder1; 1University of Kentucky
Integrated sensing and processing (ISP) is a method for minimizing the data burden and sensing time of a system. ISP is accomplished through implementation of chemometric calculations in the physics of the spectroscopic sensor itself. This is especially useful for large and complex data sets such as hyperspectral imaging, where both spatial and spectral information are collected.  ISP is essentially a pattern recognition algorithm that can be performed optically with a filter or encoded into a pulse sequence.  Problems arise in pattern recognition when the pattern-recognition algorithm encounters a sample unlike any in the original calibration set.  This is termed the false sample problem.  In real life, everything absorbs light at all wavelengths in the near-IR.  Different chemicals just absorb light in slightly different amounts at all wavelengths.  It is this property of absorbance that creates a need for multivariate analysis and can lead to false-sample problems. The Bootstrap Error-Adjusted Single-Sample Technique (BEST) method is a non parametric method for estimating the multidimensional distribution of a sample. The BEST method draws probability density contours in asymmetric standard deviations (SDs) around a sample population.  Sample clusters more than 3 SDs are considered to be from a different population.  The BEST-ISP method utilizes points along an asymmetric probability density contour to estimate the BEST SD of a sample.  The on-line application of the BEST method requires significantly less computation than the full algorithm allowing it to be utilized in real time as sample data is obtained. This paper will discuss the BEST-ISP method and its uses in hyperspectral imaging and acoustic resonance spectroscopy. 
(483) Discriminant Analysis via Multivariate Optical Computing; Laura S. Hill1, Evelyn Lawrenz1, Kathleen Donaldson1, Tammi Richardson1, Timothy R. Shaw1, Michael L. Myrick1; 1University of South Carolina
Linear discriminant analysis (LDA) has been used to classify individual plankton into one of three target species (Emiliania huxleyi, Thalassiosira pseudonana, and Synechococcus sp. (pink)) based on their fluorescence excitation spectra in the wavelength range 350-650 nm.  A goal of our work has been to develop a method for performing the same discrimination using photometer-like instrumentation that would render the measurement feasible in the field.  We are working toward this goal by designing an instrument based on multivariate optical elements (MOEs), a form of optical interference filter.  This report will show details of how the original LDA was performed and how those results were used for the design of MOEs to accomplish the same classification.  The optical system used for experimental confirmation of the modeling will also be illustrated and preliminary results of testing will be provided.
(484) Application of Chemometric Tools in Combination with Quantum-Mechanical Approaches for Quantitative Structure-Solubility Analysis of Fullerene C60 in Various Solvents; Tetyana Petrova1, Bakhtiyor Rasulev1, Danuta Leszczynska1, Jerzy Leszczynski1; 1Nanotoxicity Center, JSU
In this study investigated the solubility of fullerene C60 in various organic solvents using multiple linear regression analysis in combination with ab initio quantum-chemical calculations. The aim of this research is to explore C60 solubility behavior in different solvents and to find mathematical models that can be useful for future predictions of C60 solubility in various organic solvents and which can provide basics for understanding of this mechanism. The relationship between the solubility and thermodynamics of solvation investigated on the basis of the polarizable continuum models (CPCM and SCI-PCM) within the standard quantum mechanical calculations.
(485) Chemometrics and Computational Methods in Nanoparticle Properties Research; Bakhtiyor Rasulev1, Andrey Toropov1, Danuta Leszczynska1, Jerzy Leszczynski1; 1Center for Nanotoxicity, JSU
The unusual physical and chemical features of nanoparticles require the interdisciplinary approach, involving multiple aspects ranging from physics and chemistry to biology and medicine. Assuming that the peculiar properties of nanoparticles depends from both intrinsic physicochemical features and unusual size of particle, the complex study, including structural, physicochemical and size effects analyses are required to evaluate the toxicity effect of them. This complex approach can be named as computational nanotoxicology. The approach includes ab initio quantum-mechanical methods, quantitative structure-activity relationship methods, molecular modeling and nanoparticle-protein docking methods with utilization of experimental physicochemical and biological activity/toxicity data. In this report we are discussing the possible ways of applying the various computational and chemometric methods to nanoparticle property predictions. 
(486) Application of Partial Least Squares Regression by Subspace Elimination to Gas Phase Mid-Infrared Spectroscopy; Bryon Herbert1, Karl Booksh1; 1University of Delaware
Calibration stability, when applied to mid-infrared spectra collected in an evolving chemical process, can be susceptible to the presence of an uncalibrated chemical component.  A Partial Least Squares method was created to evaluate a calibration set of a three component gas phase mixture via mid-infrared spectroscopy.  The model was applied to a prediction set containing an additional uncalibrated compound, which demonstrated increased stability and reduced prediction error when the interferent is added at increasing concentrations.  Through the application of a discrete wavelet transform a multiresolution representation of each mid-IR spectrum was achieved to separate out various frequency elements. With the addition of a subspace elimination method, the precision of the calibration model was increased by reducing the sample space to variables correlated to the analyte of interest. The PLS model then correlated variations present within the concentration values to spectral variations found within the wavelet coefficients to generate a predicted concentration.  This work provides the foundations for inclusion of adaptive models capable of evaluating the performance of the variables within the reduced sample space to account for various chemical interferents.  Each new spectrum collected from an evolving chemical system will be evaluated based on modeled characteristics to provide a stable prediction value. 
(487) Assessment of Possible Impact of Industrial Activities and the Use of Agrochemicals on the Levels of Toxic Chemicals in Environment; El-Mukhtar Belgasem1; Ramadan I. Damja1; 1University of Al-Fateh
The boom in some of chemical industries and the wide excessive uncontrolled long term use of enormous varieties of agrochemicals , especially in Libyan coastal areas drove us to carry out an extensive stuidy to assess the possible impact of those uncontrolled notorious human activities on the levels of some toxic chemicals in the natural environment. Therefore, an enormous number of environmental samples known to be especially subject to possible rain and air born contamination, were carefully analyzed for some the most common chemical pollutants relevant to the industrial and a grochemical activities in the area  a rround Tripoli city. Special emphasis was given to the analytical methodology such as sampling, sample preparation and evaluation of the analytical data 
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such as reproducibility, recovery and linearity. The important role of chemical research and science policy to monitor the environmental samples is briefly discussed in this paper. 
(488) Luminescence Shines New Light on Proteins; Ramadan Damja1, El-Mukhtar Belgasem1; 1University of Al-Fateh
A chance discovery by a team of scientists using optical probes means that changes in cells in the human body could now be seen in a completely different light. Prof David Parker from Durham University’s Chemistry Department was working with experts from Glasgow University, and a team of international researchers, when they discovered dramatic changes in the way that light was emitted by optical probes during a series of experiments. Light has energy and carries information and the researchers used the optical probes to measure the behaviour of light and its interaction with proteins abundant in human blood. The fortuitous discovery has led to the creation of a new type of probe for examining protein interactions that could be used for cellular imaging.  By tracking the way in which proteins bind, the experiments will aid understanding of the function of the most abundant protein in the body, serum albumin. In the future the technique could help to understand how drugs used in medicine interact with the major protein found in blood.  
(489) Cell Phone Spectrometer for Teaching Everyone Absorption Spectroscopy; Alexander Scheeline1, Kathleen Kelley1; 1University of Illinois at Urbana-Champaign
Modern scientific instruments are nearly indistinguishable from videogames.  The components are surrounded by containers designed to prevent the user from seeing the details of instrument function.  This makes student insight into instrument function difficult, since the students see little but “little boxes made of ticky-tacky and they all look just the same. (Malvina Reynolds)”  The advent of ubiquitous cell phone cameras makes it possible for students to build absorption spectrophotometers, see their inner workings, and perform quantitative photometry on simple samples.  Concepts that are otherwise intangible or difficult to illustrate, such as stray light, dispersion, resolution, and digitization noise, are readily illustrated.  We present construction details, suggested samples, example photometric data, and software.  Assessment is focused on instrumental performance rather than pedagogy.
(490) Determination of Cyanotoxins by Microemulsion Electrokinetic Chromatography; Sam Li, Grace Birungi; 1National University of Singapore
In this study, simultaneous separation of microcystins LA, LR, RR,YR, nodularin, cylindrospermopsin and gonyautoxins was investigated. The aim was to develop a rapid and sensitive method based on capillary electrophoresis for the determination of cyanotoxins in water, environmental matrices, food supplements and agricultural samples.  Different background electrolytes (BGE) were evaluated, and the conditions for separation were optimized. It was found that microemulsion electrokinetic chromatography (MEEC) was able to give satisfactory separation of the cyanotoxins. The usefulness of the method was demonstrated in the analysis of several real samples.
(491) Piezoelectric Sensing System for Detection of Pollutants in Water; Sam Li1, Xinbing Zuo1, Huanan Wu1; 1National University of Singapore
Recently water pollution is becoming more and more critical and there has been increasing interest in the detection of pollutants in water. Various instruments and methods have been developed for sensitive and selective detection of water pollutants. Piezoelectric sensor is one of the most promising tools as it is not only sensitive but also easy to combine various protocols to realize selective detection. In this study, a multi-channel piezoelectric sensing system has been developed and applied to detect pollutants in water, including heavy metal ions, virus DNA, and bacteria. For the detection of heavy metal ions, a novel method has been developed by coating piezoelectric electrode with DNA capture probes, followed by hybridization/modification with DNA substrate, ion-specific DNAzyme, and gold nanoparticles in sequence. DNA substrates are cleaved in the presence of specific metal ions, leading to the removal of DNA fragments conjugated with gold nanoparticles, which enhance the sensibility of heave metal detection. As demonstration, specific coatings for Cu2+ and Pb2+ are designed and tested. As low as micromolar Cu2+ and Pb2+ in water are detected successfully with high selectivity. For the detection of virus DNA, a novel high-selectively, enzymatically amplified detection method has been developed using hairpin DNA probes based on the Exonuclease III. A detection limit of 0.5 nM target DNA has been achieved. In addition, the probes with hairpin structure can even recognize one-base-mismatched targets. For the detection of bacteria, biotinylated lectins have been utilized to selectively capture bacteria in water. Lectins are immobilized on electrode surface via avidin-biotin bingding. Linear ranges of frequency change versus bacteria concentration have been estimated for each lectin-bacterium combination. Discrimination and quantitation of bacteria have been explored by comparing a series of lectins in their response to bacteria capturing. The above-mentioned detections can be performed simultaneously with our piezoelectric sensor array, which makes this multi-channel device a universal sensing system for pollutants in water. 
(492) Speciation of the Ozonolysis Products of Household Volatile Organic Compounds; Hardik Amin1, Meagan Hatfield1, Kara Huff Hartz1; 1Southern Illinois University
Household products are a potential source of particulate matter (PM) in indoor environment due to reactions of volatile organic compounds. One of the important contributors to indoor PM is the ozonolysis reaction products of essential oils, which act as fragrance and as cleaning agents.  The ultimate goal of this work is to measure the contribution of essential oil components towards PM formation and relate the composition of PM from this source to adverse health effects of indoor PM.  Herein, effort is made to understand speciation studies during PM formation starting with realistic essential oil mixtures and extending the work to commercially-available air fresheners.  PM is generated in a 5.5 m3 Teflon environmental smog chamber by the ozonolysis of monoterpene-containing essential oil standards and/or commercially-available essential oil mixtures.  PM concentration is measured using a scanning mobility particle sizer (SMPS). The reaction is simultaneously monitored for changes in temperature and ozone concentration.  Speciation studies are carried out by collecting the PM onto quartz filters at various time points during each experiment. The PM from filter samples is solvent extracted from the filters and concentrated by evaporation. The extract contains the ozonlysis products of essential oils, which includes monoterpene-derived carboxylic acids, ketones, and alcohols. To identify the products, the extract is derivatized by silylation and analyzed by a Varian gas chromatography-mass spectrometry (GC/MS). The GC/MS is equipped with an ion trap analyzer, which enables detection and characterization using: electron impact ionization (EI) and chemical ionization (CI); equipped with MS/MS capability.  The results of this research provide the composition of a portion of indoor PM derived from VOC/ozonolysis reactions.
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 (493) Providing Accuracy and Traceability in Research and Assessment of Perchlorate Exposure; Lee Yu1, Clay Davis1; 1National Institute of Standards and Technology
Perchlorate in the environment presents a threat to public health and safety.  At high doses, perchlorate is known to modify thyroid function by competitively inhibiting iodide uptake.  Assessing the potential effects of low-level exposure to perchlorate on thyroid function is an area of ongoing research.  The National Health and Nutrition Examination Survey (NHANES) is a federal program that uses urine as a proxy to assess the exposure of the US population to toxic elements including perchlorate.  To meet the traceability and quality assurance needs of NHANES and other measurement and research activities, NIST in collaboration with Centers for Disease Control and Prevention (CDC) is developing a new perchlorate in human urine Standard Reference Material (SRM).  A related anion, iodide is also included in the SRM.  A lack of certified reference materials as calibrants poses a special challenge for the certification of these anions.  Perchlorate calibrants from multiple venders were assessed for traceability and comparability before being accepted for use in calibration.  Perchlorate in the candidate SRM was determined with an IC-MS/MS technique using external calibration, standard addition, and isotope dilution methods at NIST and collaborating laboratories.  Certification of perchlorate and iodine through a multi-laboratory measurement exercise will be discussed.
(494) Investigation Techniques in Ground Water; Ashraf Elsayed Mohaed1; 1American International Unv.
In this paper , I discuss and show the investigation techniques in ground water and the purpose of this research is to share with industry investigation techniques. In particular , the methodology ,the findings and lessons learned. These techniques have applications at several sites , These investigations include the groundwater monitoring system, the radiological source term assessment and the atomospheric deposition modeling that include processes assessments, video inspections , assessment of tritium migration through concrete, hydrostatic tracer tests,tritium/helium-3 residence times and tritium in soil.
(495) Survey of Water and Core Soil Samples for Heavy Metal Contamination from Madison County, KY; Jilliann Timmons1,2, Walter Borowski1,3, Lori Wilson1,2; 1Eastern Kentucky Unversity, 2Department of Chemistry, 3Department of Geography and Geology 
Contamination of water and soils by the release of heavy metals from industrial sites is an environmental problem.  The protection of potable water sources is a worldwide public health issue.  In Kentucky contamination of fresh water sources affects fish and wildlife habitats in common recreational sites. Over the past several decades improvements in analytical methodologies and instrumentation have led to advances in heavy metal analysis.  Inductively coupled plasma optical emission spectroscopy (ICP-OES) has become the standard in metal analysis because the low detection limits and multi-element analysis improve analytical efficiency.  Methods were developed for the analysis of 26 metals from surface water and core soil samples by ICP-OES.  Water samples were taken from Lake Wilgreen and its tributaries in Madison County, Kentucky.  Analysis of these samples will indicate contamination possibly originating from local industrial release water and run-off.  Samples were filtered in the field to remover any particulate material, then treated with 1% nitric acid.  Analysis was conducted on a Spectro Ciris Vision ICP-OES. Core soil samples, from the same areas, were collected in the hopes of gaining a historical perspective on the release of heavy metals within the vicinity.  This project focused on water and soil sampling procedures, ICP-OES method development, quantification and comparison of heavy metals to those of regulatory standard levels. These results indicate that several of the tested elements were present at concentrations above established government limits.
(496) Distribution Aspects of Toxic Trace Elements in Some of North Africa Wild Medicinal Herbs; Ramadan Damja1; 1University of Al-Fateh
A rather broad survey of some toxic trace elements was carried out in a number of wild medicinal herbs from LAMIACEAE family known to grow widly in North Africa open wildrness and widly consumed by locals as a remedy to cure many diseases.  Since these plants are prone to possible environmental pollution therefore representative samples of three selected herbs from the family were carefully colleted from Libyan wildrness, stored then analyzed specifically fro their toxic elements contents.  Among the studied elements Aluminium was found to be significantly and noticeably higher than any of the other toxic elements.  The concentration pattern of the determined elements were carefully studied regarding to the possible interaction of the different chemical elements in the herbs, giving special attention to the environmental aspects such as location, climatic conditions and the possibility of using some selected members of this family as biomonters.
(497) Elemental Analysis of Eastern Hamilton County and Western Clermont County, Ohio Brood XIV Periodical Cicadas; Corinne E. Weinel1, William C. Wetzel1; 1Thomas More College
Cicadas, members of the class insecta, thrive on all continents except Antarctica.  Although many cicadas reappear yearly (i.e. annual cicadas), select groups or broods of cicadas emerge only at unique time intervals (twelve broods emerge every seventeen years and three emerge at thirteen year intervals).  These groups of cicadas, periodical cicadas, are so named because all members of a population share the same emergence year and are developmentally synchronized.  Three distinct phases describe the lifespan of a cicada: egg, nymph, and adult.  Female cicadas deposit eggs under the thin bark of immature tree foliage, where they remain for a period of six to ten weeks.  Subsequently, the eggs hatch and the immature cicadas (nymphs) fall to the ground where they attach to the root system of a tree for a period of time dependent on the species.  After this time, adult cicadas emerge from their subterranean home, shed their nymphal exoskeletons within a few meters of their emergence location, and spend the remainder of their lives (14-42 days) searching for a mate.  Since the cicada spends the majority of its lifetime subsisting on the sap from tree roots; its trace metal fingerprint provides information about the location in which the cicada has lived.  In this study, inductively coupled plasma-atomic emission spectrometry (ICP-AES) was utilized to identify and quantify trace metals (e.g. lead) present in periodical cicadas from southwestern Ohio. ICP-AES is well-suited for the analysis of cicadas because it is capable of providing a multi-elemental analysis with low (ppb) limits of detection and a linear working range over several orders of magnitude.  This paper will discuss sample preparation, results (detection of lead and other trace metals of interest in exoskeleton, nymph, and cicada tissues), and comment on possible future applications.
(498) Utilization of Zebra Mussels (Dreissena polymorpha) as Bioindicators of Water Quality; Adam W. Reis1, William C. Wetzel1; 1Thomas More College
Environmental conditions in aquatic ecosystems continually vary due to the input of pollutants on a daily basis.  As a result, direct water sampling indicates only the quality of the water over a short period of time.  An examination of select native (or non-native) aquatic organisms, however, can provide an estimate of water 
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quality over longer times.  Zebra mussels are organisms that ingest nutrients by filtering the water in which they live.  In addition to absorbing nutrients from the water, zebra mussels also accumulate dissolved ions and metals into their tissues.  Since only 10% of the contaminants entering the tissue each day is effluxed, an analysis of the accumulated metals in the soft tissue of zebra mussels indicates the average amount of pollution in a body of water over a longer period of time compared to direct water sampling.  As such, zebra mussels have been previously used to assess the quality of many lakes and rivers.  Inductively coupled plasma-atomic emission spectrometry (ICP-AES) is well-suited for the qualitative and quantitative determination of trace metals in the soft tissues of a zebra mussel.  ICP-AES provides low (ppb) limits of detection for most elements on the periodic table, a linear working range over several orders of magnitude, and the capability of providing a simultaneous multielemental analysis.  In this study, zebra mussels have been used to evaluate trends in the trace metal character of various locations along the Ohio River. Additionally, uptake rates, saturation levels, and toxicity levels of arsenic in zebra mussel tissues will be discussed.
(499) Highly Selective Fluorescent Chemosensors for Cu(II) Ions Based on Phenylethylidene-3,4-dihydro-1H-quinoxalin-2-one Derivatives; Efrat Korin1, Benny Cohen1, Cheng-Chu Zeng2, James Y. Becker1; 1Ben-Gurion University  of the Negev, 2Beijing University of Technology
The development of sensitive and selective fluorescent chemosensors for detection of Cu(II) continues to attract considerable attention due to its significant environmental pollutant and as essential trace element in biological systems.  Recently new quinoxaline-2-one derivatives that integrate both ionophore and fluorophore into one unit were designed and synthesized as potential HIV integrase inhibitors*. In the present study, this new class of organic fluorescent compounds, based on phenylethylidene-3,4-dihydro-1H-quinoxalin-2-one (1) as a representative example, has been examined as potential chemosensors for various metal ions of biological interest, in both ethanol or acetonitrile.  In ethanol, a solution of 1 in the presence of Cu(II) induced the formation of a reversible 1:1 metal-ligand complex, which resulted in a red shift of 24 nm in its UV-Vis absorption spectrum and a selective fluorescence quenching. The three peaks of free 1 at ~395 nm, 418 nm and 441 nm shifted to longer wavelengths, 418 nm, 441 nm and 465 nm, respectively, upon formation of the complex and could be used to determine Cu(II) concentration in ethanol. In addition, in the range of 0-20 £gM of Cu(II), the intensity of the fluorescence emission decreased almost linearly with increasing concentration of Cu(II). Interestingly, other investigated metal ions, such as  Zn(II), Mg(II), Co(II), Ni(II), Mn(II), Ca(II)  and Ag(I) did not show any complexation in their UV-vis spectra. A selective response of the binding between compound 1 and Cu(II)  was also observed by replacing ethanol with acetonitrile. However, in this case, it was irreversible due to the oxidation-decomposition of 1 by Cu(II) in acetonitrile [**]. A plausible mechanism for the binding between 1 and Cu(II) will be presented.  References [*] C. C. Zeng, X. M. Li, H. Yan, R. G. Zhong, “Design, synthesis and Cu(II) recognition of ƒÒ -diketoacid and ouinoxalone derivatives bearing caffeoyl or galloyl moieties linked by arylamide as potential HIV integrase inhibitors”, Chin. J. Chem., 25, 1174-1182, 2007. [**]  Submitted for publication. 

(500) Optimizing a Luminescent Dye Mixture for pH-Sensing in Optical Fiber Systems for Water Quality Monitoring; Hannah Wagie1, Paul E. Henning1, Peter Geissinger1; 1University of Wisconsin - Milwaukee
Optical fiber systems employed in water quality monitoring can sense a variety of relevant parameters simultaneously, including dissolved oxygen concentration, heavy metal contaminants, and pH. These systems can result in real-time, spatially-resolved, remote monitoring of water quality in natural environments. Luminescent dyes act as molecular sensors, emitting intense signals for the optical fiber array in a water-permeable polyethylene glycol diacrylate (PEG-DA) cladding that surrounds the optical fiber.  Fluorescein has characteristic absorption and emission patterns that vary with its protonated and deprotonated form, and thus becomes a useful molecular pH-sensor in these systems. The effective sensing range of the molecule lies within ±1 pH unit of its pKa value. To extend its sensing range between pH 4 and pH 9 (conditions generally found in natural environments), we have synthesized fluorescein derivatives with different pKa values via halide and hydrocarbon substituents. We will present the optimal mixing ratio of three unique fluorescein dyes for the best pH-sensing capabilities, taking into account absorption, emission, and quantum yield measurements. Applying the Beer-Lambert law to absorption data we have collected over the visible light spectrum, we have calculated the wavelength-dependent molar absorptivity coefficient for each molecule. This information is also used to achieve consistent and reproducible cladding application on optical fibers. Then, the change in fluorescence intensity of each derivative with pH provides each dye molecule’s specific pKa value. Finally, each molecule’s quantum yield, a ratio of photons emitted to photons absorbed, provides a description of each dye’s fluorescence efficiency. 
(501) Asymmetric Least Squares for Fluorescence Background Reduction of Octadecyl Extraction Membranes; Korina Calimag1, Hector Goicoechea2, Huiyong Wang1, Andres Campiglia1; 1Chemistry Department, University of Central FL, 2Ciudad Universitaria
A goal for the analysis of polycyclic aromatic compounds is to develop screening techniques that obviate costly, time-consuming and laborious chromatographic procedures. For their analyses in liquid samples, special attention has been given to the combination of solid-phase extraction (SPE) and solid-matrix room-temperature luminescence spectroscopy (SMRTLS). The basic approach consists of extracting the organic compounds from the liquid sample with a solid material and measuring their luminescence (fluorescence and/or phosphorescence) on the solid substrate. The analytical merits include simple and rapid experimental procedures, adequate levels of detection and selectivity at the screening level.  The methodology is well suited for portable instrumentation and field analysis. Because of the non-destructive nature of room-temperature luminescence measurements, extracting materials can be brought to the lab for subsequent specific compound identification via high-resolution techniques. One of the main drawbacks of SPE-SMRTLS techniques is the intense luminescence background observed from solid substrates. The presence of broad, featureless excitation and emission bands often interferes with analyte detection at relatively low concentration levels. Several attempts to reducing the luminescence background of solid substrates have been published in the literature. These include liquid extraction of luminescence impurities, ultraviolet irradiation of solid substrates and thin-layer chromatography. The research presented here fits within this context as it investigates a chemometric approach for fluorescence background correction of solid substrates. Asymmetric Least Squares (ALS) is applied to screening methodology for urine of mono-hydroxy polycyclic 
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aromatic hydrocarbons (OH-PAH). PAH metabolites are directly determined on the surface of octadecyl extraction membranes via room-temperature fluorescence (RTF) spectroscopy. The application of ALS to SPE-RTF improved the limits of detection of OH-PAH by approximately two orders of magnitude. 2-hydroxy-fluorene, 1-hydroxy-pyrene, 3-hydroxy-benzo[a]pyrene and 9-hydroxy-phenanthrene were determined at the parts-per-trillion level with only 10mL of urine sample.
(502) Assembly of Affordable Fluorimeter for Environmental Monitoring using Polymer Membrane; Andrew Callender1, Henry Abougor1, Sarah Brinkley1, Roshan Fernando1, Matthew Mancuso1, John Partridge1; 1Dept. of Chemistry, Tennessee Technological Univ.
Modern analytical labs have developed many analytical methods using sensitive fluorescence instruments.  However, low-cost field-portable platforms may provide more useful information in some settings, particularly in underdeveloped countries. Therefore we have worked to develop an inexpensive detector for quantifying multiple contaminants. Our particular platform for fluorescence detection uses very low-power excitation sources, including LEDs and filtered sunlight.  Selective response comes from a polymer membrane containing fluorophores that respond to the analytes of interest.  The fluorophores are chosen such that their emission is widely separated across the visible spectrum (e.g. red and blue).  This removes the need for complete emission spectra, and allows us to use a low-power three-color photodiode array. The analyte-specific membrane is easily replaced, giving a versatile device that is not limited to a particular application. We demonstrate a version of this device with good response to ammonium and phosphate ions, suitable for analysis of soils and runoff water.  We suggest that the low cost and minimal power requirements make it particularly suitable for use in underdeveloped countries.
(503) Real or Fake?? - The Screening of Pharmaceutical Drugs with Handheld Raman Spectroscopy to Determine Authenticity; JaCinta Batson1, Mark Witkowski1, Sara Andria1, Moseley Fulcher1, Madeline J. Swortwood1; 1Food and Drug Administration
Counterfeit pharmaceuticals are a major concern of the Food and Drug Administration in protecting the safety and health of the citizens of the United States.  Counterfeit drugs can have adverse health consequences for several reasons including subpotency, superpotency, or the substitutions using of harmful ingredients.  Due to these concerns and the increasing presence of these drug types in world markets, the Food and Drug Administration’s Forensic Chemistry Center (FCC) has developed many approaches for the detection of counterfeit pharmaceuticals.  Recent research conducted at the FCC suggests that Raman spectroscopy can be useful for the detection of counterfeit drugs.  This approach can be used to analyze drugs suspected of being counterfeits more rapidly and with varying sensitivity.  A rapid screening technique useful for the detection of counterfeit drugs was developed utilizing a field deployable Raman spectroscopy instrument (HandHeld Raman – HHR).  Libraries of various known authentic pharmaceutical products were created using the HHR.  Known counterfeit pharmaceutical products were then analyzed neat (without sample preparation) and compared to authentic libraries.  This analysis has proven to be successful in the laboratory setting and is currently being tested in the field.  The HHR methodology has the potential to quickly and easily screen pharmaceuticals at U.S. borders by non-scientific personnel thereby making it feasible to test more imported products and reduce the amount of counterfeit pharmaceuticals entering the U.S. market.  The HHR instrument has three user operating systems which include Administrator, Developer and User.  Field users screening samples in the user operating system allows them to analyze a sample using all methods, however the results presented to the user are either Pass or Fail.  The field user doesn’t have access to the data which could potentially add confusion to field users that do not have a scientific background.  This screening technique also has the potential to decrease the number of samples that are sent to laboratories for additional testing which will increase the laboratory systems overall efficiency.  The current state of this research and its field application will be discussed. 
(504) Site-Specific Conformational Raman and IR Spectra Studies of Selectively Isotopic Labeled Peptides; Anjan Roy1, Timothy Keiderling1; 1UIC Department of Chemistry
In an effort to determine any underlying interactions that might discriminate between the two most common helical protein structures, alpha helix and 3-10 helix, we have carried out detailed spectral analysis and quantum mechanical simulations based on density functional theory (DFT) computations of the amide vibrational force fields (FF) and intensities for Raman and IR spectra, at various levels of theory, mostly BPW91/6-31G*. Short structures cannot develop stable helical conformations, consequently, parameters from these ab initio calculations on short peptides were then transferred onto corresponding larger oligopeptides (normally 20 residues) of the same conformation which are representative of molecules studied experimentally. To visualize intricate structural differences between the two types of helices, selected amide positions were isotopically labeled with 13C=O and 15N on the amide link or 13C and 18O on the amide C=O. The spacing between these labels along the sequence was varied, one residue at a time, to test position sensitivity. A similar approach was followed for 3-10 helices and beta sheets. There is a distinct difference in adjacent and alternate labels in a helical sequence, since the sign of the coupling constant changes, which makes the more intense component of the exciton coupled pair opposite in the two cases and leads to a shift in frequency for the apparent 13C=O Raman or IR band. In terms of discriminating between structures, this sign change is the same in alpha and 3-10 helices; however the intensity distribution is somewhat different, indicating the mixing of modes shifts in the two structures. The coupling constants are of the same order of magnitude as well. There is little apparent shift of the amide III, even with 15N labeling, presumably due to the extensive mixing of these modes. We also present experimental vibrational CD and non resonance Raman spectra to discern amongst secondary structures in peptides. This work is supported by the National Science Foundation, (grant CHE07-18043 to TAK)
(505) Orientation Distribution Functions by Polarized Raman Spectroscopy in Highly Turbid Media; Mekhala Raghavan1, Nadder Sahar1, Robert Wilson1, Mary-Ann Mycek1, Nancy Pleshko2, David Kohn1, Michael Morris1; 1University of Michigan, 2Hospital for Special Surgery
Polarized Raman spectroscopy allows measurement of molecular orientation and composition and is widely used in the study of synthetic and natural polymer systems. Here, we extend the technique to extraction of quantitative orientation information from an optically thick and highly turbid bone tissue. In bone and other tissue, polarized light is partially or completely depolarized by multiple elastic scattering depending on the depth of penetration.  We discuss these multiple scattering effects on the polarized Raman spectra. Using a Raman microprobe, we show that repeating the measurements with a series of objectives of differing numerical apertures can be used to assess the contributions of sample turbidity and depth of field on the calculated orientation distribution functions. With this test, an optic can be chosen to minimize the systematic errors introduced by multiple scattering. We test and 
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validate the use of polarized Raman spectroscopy using normal and genetically modified murine bone for which orientation distribution functions have been measured by small angle X-ray scattering. We have challenged the measurement system by using a mouse model in which extensive denaturation and collagen disorganization are induced by equilibration with phosphate-buffered saline (PBS) prepared with deuterium oxide (D2O). In this model, displacement of water bound to collagen weakens stabilizing hydrogen bonds to induce disorder. The model can be used to introduce controlled excess turbidity into the system beyond what is encountered in natural tissue, including most genetically modified murine tissue. In this way, we can assess the ultimate strengths and limitations of our measurement technology.
(506) NIST SRM 2245 for the Relative Intensity Correction of Raman Spectrometers Utilizing 633 nm Excitation; Aaron Urbas1, Steven Choquette1; 1National Institute of Standards & Technology
Raman spectroscopy is an analytical method that has many applications in the chemical, forensic, pharmaceutical, and biotechnology industries.  Recent innovations have significantly reduced the size and cost of the instrumentation used in this technique.  However, because Raman is an emission process, the spectra obtained are significantly influenced by the instrument response function.  Consequently, no single atlas of Raman data exists for chemical compounds that can cover the many choices of lasers and instrumentation used in this technique.  This is a significant stumbling block for industries that are subject to quality standards or vendors that are currently producing instrumentation specific Raman libraries.  Spectra corrected for the instrument response function, much like absorbance spectra, would be transferable between instruments.  NIST has undertaken the development of simple to use emission standards (SRM 224X series) to allow users to correct the sample spectra for instrument response.  This work introduces the latest glass calibration artifact in the series, NIST SRM 2245, for relative intensity correction of Raman systems utilizing 633 nm excitation.  The certification process detailing the efficacy of transferring a NIST radiometric white light correction to Raman instruments via the use of a secondary glass calibration artifact will be presented.  Recently, the utility of one of the standards in this series, SRM 2242, for qualification of microarray scanners has been shown.  The potential use of SRM 2245 for this purpose will also be presented.
(507) Raman Kinetic Study of Early Apatitic Mineral during First 24 Hours of Growth and Formation in Osteoblast Cell Culture; John-David McElderry1, Qian Yang1, Gurjit Mandair1, Renny Franceschi1, Michael Morris1; 1University of Michigan
Bone mineral formation is a highly complex physiological process in which crystallite size, shape, orientation and composition are regulated.  The apatitic mineral is mainly confined to loci where the first stages of nucleation are catalyzed.  We hypothesize that the apatitic phase is formed from an initial accumulation and growth of an unstable crystalline intermediate containing hydrated calcium phosphate and calcium monohydrogen phosphate.  We will present results from time series of Raman spectra of mineral deposited in osteoblast cell cultures during the first 24 hours of mineralization. These data provide evidence that the crystallization of the mineral proceeds through a transient mineral phase before formation of a true apatitic phosphate.  For these experiments murine-derived MC3T3-E1 cells were kept viable in an incubation chamber at 37°C on the stage of an inverted fluorescence microscope connected to a Raman spectroscopy system operated with 830 nm excitation.  The apatite precursor was observed by Raman spectroscopic monitoring during the first two hours of mineralization.  We estimated c-axis length of the mineral in culture using the phosphate ν1 (955 cm-1) inverse band width comparison to synthetic carbonated apatites and murine bone mineral whose c-axis length was measured by X-ray powder diffraction.
(508) Investigation of Peptidic Monolayer to Increase Specificity of Surface Plasmon Resonance Biosensors; Olivier Bolduc1, Christopher Cloutier1, Joelle Pelletier1, Jean-Francois Masson1; 1Universite de Montreal
Self-assembled monolayers (SAM) of peptide-based thiol prepared with polar and ionic amino acids (i.e. Serine, Histidine and Aspartic acid) enhance the analytical signal of surface plasmon resonance (SPR) affinity biosensors, reduce the nonspecific adsorption of proteins in complex analytical matrices and increase the amount of active antibodies available at the surface of the biosensor. Extending the applications of SPR biosensors to more complex analytical matrices such as: urine, cellular lysate, blood serum and ultimately blood will lead to diagnostic tools exploiting the major advantages of SPR biosensing being a label-free, real-time, simple and portable analytical tool.  Reducing the amount of time needed to obtain a diagnostic is the key to more adapted treatments for patients increasing their healing rate and reducing the cost of unneeded preventive treatments.  Short peptides were synthesized using solid-phase synthesis approach and capped with 3-mercaptopropionic acid (3-MPA) to allow the formation of a SAM on gold.  Each peptide based thiol where characterized by LC-MS and the SAMs were characterized by FT-IR, SPR spectroscopy and contact angles monitoring.  The nonspecific adsorption of bovine serum proteins was monitored in real-time using SPR spectroscopy. Resistance to nonspecific adsorption improved for increasing length (up to n = 5) of the peptidic chain. The side chain influenced the resistance to nonspecific adsorption, with Ser performing best followed by His, Asp, Leu and Phe in decreasing order of performance. The use of a peptide based thiol SAM based on Ser is resistant to nonspecific interactions and allowed quantification of nM concentration of β-lactamase directly in crude cell lysate.
(509) Plasmonic Properties of Au Micro- and Nano-Structures; Ludovic Live1, Marie-Pier Murray-Méthot1, Jean-Francois Masson1; 1Universite de Montreal
The transition between localized surface plasmon resonance (LSPR) and surface plasmon resonance (SPR) is investigated with Au micro- and nano-structures of varying size and periodicity. The surface plasmon modes related to LSPR are observed from a strong absorption peak in the NIR range, while SPR is occurring in the visible range. Triangles were prepared by nanosphere lithography (NSL) where a sphere mask is formed on top of a glass slide before metallization. Hole arrays can be obtain using reactive ion etching prior the metallization. Spheres used were ranging from 450 nm up to 3 um in diameter.  This creates triangles with edge length approx. 200 nm to 1.8 um. Small triangles with edge length of 200 and 300 nm are active only in LSPR while larger triangles, from approx. 500 nm to 1.8 um, are active in LSPR and µ-SPR. Micro-triangles present particular absorption features between 500 and 900 nm defined here as µ-SPR which differs from SPR in nanoparticles or thin film. Triangles with edge length close to micron size show sensitivity to refractive index as high as 2000 nm/RIU and a change of SPR wavelength of 13 nm from the formation of MHA monolayer which is 6 times larger than with a continuous thin film. Microhole and nanohole arrays are also active in LSPR and micro-SPR. For nanohole arrays, the diameter of the hole modulates the sensitivity of the absorption peak in LSPR. Microhole arrays present a transition between micro-SPR and conventional SPR as the hole diameter decreases.
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 (510) Plasmonic Optical-Fiber Sensor for Oxygen Measurement; M. Veronica Rigo1, Peter Geissinger1; 1University of Wisconsin-Milwaukee
Fiber-optic sensors for measuring physical and chemical parameters are of wide interest in medical, biological, and environmental research. We report a novel oxygen sensor comprised of a nanoscale system of silver nanoparticles which were covalently attached to the core of an optical fiber and labelled with luminescent sensor molecules. Sensing is based on luminescence quenching of a ruthenium complex in presence of molecular oxygen. To take advantage of the metal-enhancement effects in our sensor arrays, the ruthenium complex was kept at an appropriate distance from the silver nanoparticles by spacer layers assembled using the well- established Layer-by-Layer (LbL) method.  This method allowed for determination of the optimal separation of sensor dyes and nanoparticles, and for measurement of the luminescence enhancement factor for various spacer layer thicknesses. The plasmonic-based sensor was tested using a two-crossed-fiber sensor array with two regions excited with a dye laser (440 nm) pumped by a nitrogen laser.  The first region was used as intensity reference.  The sensor was mounted in a home-built flow chamber where both oxygen and nitrogen were pumped into the chamber at different partial pressures.  The luminescence emitted by the sensor molecules was captured by a second fiber at right angle to the fiber carrying the excitation light. The obtained results showed that the fluorescence intensity decreased upon exposure to oxygen gas, indicating that the nano-engineered ruthenium complex was responsive to the presence of the oxygen gas.  The sensor response was found to be regenerable by flushing with nitrogen gas. 
(511) Synthesis and Characterization of Magnetic and Plasmonic Particles; Melissa Rogalski2, Bin Qi1, O. Thompson Mefford1, Jeffrey Anker1; 1Clemson University, 2Kutztown University of Pennsylvania
Fluid viscosity is a fundamental property which describes resistance to flow. To measure local viscosity on the micro- or nanoscale , a microparticle or nanoparticle is needed as a mechanical probe. We developed magnetically driven microprobes based on aspherical magnetic and plasmonic particles.  These probes align with external magnetic fields and provide an orientation-dependent light scattering signal. The maximum angular velocity of  the probes in response to modulated magnetic fields provides a measure of fluid viscosity.  A series of magnetic iron oxide, plasmonic gold, and magnetic-plasmonic composite nanoparticles were synthesized and analyzed by transmission electron microscopy, dynamic light scattering, extinction spectroscopy, and dark field microscopy. The probes rotated in response to modulated magnetic fields and Brownian motion. The particles studied have potential applications in microrheology, MRI contrast agents, photoacoustic imaging, and magnetic and photothermal cancer hyperthermia therapy.
(512) Visualizing the Size, Shape, Morphology, and Localized Surface Plasmon Resonance of Indivudal Gold Nanoshells by Near-Infrared Multispectral Imaging Microscopy; Chieu Tran1, Irena Mejac1, William Bryan2, T. Randall Lee2; 1Marquette University, 2University of Houston
We have successfully utilized the newly developed near-infrared multispectral imaging (NIR-MSI) microscope to observe and measure directly the localized surface plasmon absorption (LSPR) of individual gold nanoshells.  The NIR-MSI is suited for this task because it can simultaneously record spectral and spatial information of a sample with high sensitivity (single pixel resolution) and high spatial resolution (~0.9 µm/pixel).  Importantly, the LSPR of individual nanoshells measured by the NIR-MSI microscope agrees well with the spectra calculated theoretically using Mie scattering for the nanoshells  (i.e., nanoshells with silica cores ~800 nm in diameter and gold shell thicknesses of ~35 nm).  Additionally, the NIR-MSI microscope enables measurement of LSPR at different positions within a single nanoshell.  LSPR spectra were found to be distinct at various positions within a single nanoshell.  Since LSPR spectra are known to depend on the shape and morphology of the nanoshells, these results seem to suggest that the individual nanoshells are not smooth and well defined, but are rather rough and inhomogeneous.  The LSPR spectra of single nanoshells in several different solvents were also examined using NIR-MSI and were found depend on the dielectric constant of the medium.  However, the relationship was discovered to be more complex than simply following the Drude equation.  Specifically, when (λmax/FWHM)2 values of LSPR for single gold nanoshells were plotted as a function of  2n2 for nanoshells in six different solvents, a linear relationship was found for only three solvents: D2O, acetonitrile-d3, and ethyl acetate.  Acetone-d6 showed a slight deviation, whereas formamide and pyridine-d5 exhibited distinctly different correlations.
(513) Detection and Classification Bacterial Contaminations by Means of FTIR Imaging Supported by Chemometrics; Frank Vogt1, Michael Gilbert1; 1University of Tennessee
Food contaminations with bacteria are a major concern for public health. Current techniques are based on sample extractions, time-consuming sample preparations and labor-intensive analyses. In this study we present first steps towards in-situ analyses in order to detect and determine such bacterial contaminations. This approach is based on FTIR micro-imaging since it requires only little to no sample preparation, provides analyses at high spatial resolution of extended sample areas and utilizes the very characteristic spectroscopic signatures of bacteria. Three different strains of E. coli (B, C and K12) as well as Bacillus brevis, Bacillus coagulans, and Bacillus megaterium have been utilized for assessing novel chemometric classification methods which are used to evaluate FTIR spectra.
(514) FTIR Imaging for Histopathologic Assessment of Brain Tumors; Christoph Krafft1, Jürgen Popp1,2; 1Institute of Photonic Technology, 2University Jena
The contribution summarizes how Fourier transform infrared (FTIR) imaging can contribute to a better diagnosis of the most frequent primary and secondary brain tumors. One of the most attractive features of modern FTIR imaging spectrometers is that they combine fast image acquisition with minimal preparation, non-destructivity and high chemical contrast. Classification models were developed for FTIR images to identify malignant gliomas and determine the primary tumor of brain metastases. Future prospects to transfer the results to in vivo applications include Raman and coherent anti-Stokes scattering (CARS) spectroscopy. First results of these related vibrational spectroscopic techniques will be given as well. Whereas primary brain tumors of the schwannoma and the meningeoma types are usually benign, most of the gliomas which account for almost 50% of all primary brain tumors are malignant. Due to their aggressive spread and their rapid, diffuse infiltrating growth pattern they constitute one of the biggest challenges in oncology. Classification models were recently introduced which distinguished high grade gliomas from low grade gliomas and normal brain tissue based on their IR spectroscopic fingerprint. The IR spectra indicate that the lipid content decrease with increasing malignancy which is consistent with a lack of differentiation, dedifferentiation of tumor cells and with a higher cellularity. Cancer that begins in other parts of the body may spread to the brain and cause secondary tumors, also called brain metastases. They are estimated to become symptomatic in about 80000 patients 
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per year in the U.S. compared with 18000 with primary brain tumors. A major medical problem is that in up to 15% of the patients with brain metastases the primary tumor will not be identified despite thorough investigation by standard screening techniques. As metastatic cells contain the molecular information of the primary cells and IR spectroscopy provides a molecular fingerprint of cells, FTIR imaging combined with pattern recognition algorithms constitutes a new approach to identify the primary tumor of brain metastasis. Two classification models were developed for FTIR images of normal brain tissue, and metastases of lung cancer, breast cancer, colorectal cancer and renal cell carcinoma.
(515) FTIR Imaging of Living Cells in Real Time; Lisa Miller1, 2, Megan Bourassa2, Alvin Acerbo2, Imke Bodendiek1, Randy Smith1; 1Brookhaven National Laboratory, 2Stony Brook University
Fourier transform infrared microspectroscopy (FTIRM) has been used for many years to examine the molecular chemistry of biological materials.  Specifically, the technique provides information on chemical components such as lipids, proteins, nucleic acids and carbohydrates, which are often altered in disease states or in response to external stimuli (e.g. drugs, radiation).  One of the major drawbacks of FTIRM is the absorbance of water in the mid-infrared region.  The O-H stretching and bending modes of water overlap the lipid aliphatic and protein amide bands, respectively. Due to this potential interference, most FTIRM data on biological cells and tissues published to date have been collected on dried samples. In this talk, we will present a series of developments so the technique can be extended to studying living cells in culture.  Specifically, an incubator for living cells that is compatible with FTIRM has been developed that involves the imaging of adherent cells in an attenuated total reflection (ATR) geometry with a focal plane array (FPA) detector. By imaging with a high-index ATR crystal and high magnification objective onto the FPA, a spatial resolution approaching 1-2 µm is achievable.  Due to the throughput limitations of these experiments, a synchrotron infrared source was used for sample illumination.  Results from this imaging system will be presented along with the application to osteoblast mineralization in culture. This work was supported by Brookhaven National Laboratory LDRD grant 07-089.  The National Synchrotron Light Source is supported by the U.S. Department of Energy, Office of Science, Office of Basic Energy Sciences, under Contract No. DE-AC02-98CH10886. 
(516) Vibrational Spectroscopy and Imaging of Skin: Applications to Stratum Corneum Phase Behavior, Transdermal Drug Delivery, and Wound Healing; Richard Mendelsohn1, Carol Flach1; 1Rutgers University, Newark, NJ
Skin provides a unique opportunity for developing new applications of IR and Raman spectroscopy, microscopy and microscopic imaging. We have utilized  these approaches to image, in full thickness skin, diverse phenomena such as the spatially resolved  permeation and metabolism of exogenous materials, and  the complex sequence of molecular events that occurs during wound healing. A major advantage of these approaches is the accessibility of direct molecular structure information. Recent applications of these approaches from our laboratory will be discussed as time permits, and will be selected from the following: 1)  The sensitivity of vibrational spectra to the molecular structure and supramolecular organization of chain molecules in stratum corneum is demonstrated. Spectra-structure correlations established for purified ceramides are used to interpret a physiologically relevant chain-packing phase transition observed in human stratum corneum.  2) Pro-drugs are used to enhance the delivery of therapeutic agents into skin, where they are hydrolyzed by enzymes and converted to the chemically active form of the drug. The feasibility of tracking and spatially imaging both the permeation and chemical transformation via confocal Raman microscopy, has been demonstrated for the prodrug-to-drug interconversion of a derivative of well known anti-cancer agent 5-fluorouracil (see Figure), as well as in the transformation of resveratrol-phosphate to resveratrol (the major anti-oxidant in red wine). 3. Preliminary vibrational microscopic imaging measurements on the healing of a skin wound provide evidence for the temporal expression and spatial location of a variety of collagen and keratin species that appear during the first 6 days of healing. Our goal is to correlate the phenotypes we observe with the particular sequence of activated genes that characterize the healing process.
(517) Theoretical Modeling to Understand Microspectroscopic Data from Cells and Tissues; Rohit Bhargava1, Brynmor Davis1, Paul Carney1; 1University of Illinois at Urbana-Champaign
Fourier transform infrared spectroscopic imaging is strongly emerging for many applications in life and materials sciences.  A theoretical basis to relate recorded data to underlying chemical properties of the sample, however, is less appreciated. Here, we present a framework to understand spectral responses of materials in IR microspectroscopy using rigorous optical theory. We demonstrate that artifacts arising from sampling and sample preparation can be modeled explicitly and their effect on spectra understood.  Results are validated by model experiments. A number of groups have demonstrated the potential of IR spectroscopy and imaging approaches in determining tissue structure (histology) and disease states (pathology).  The limits to such classifications may well be determined by systematic errors arising from instrumentation. Hence, we apply the developed theoretical framework to predict the spectral responses of cells and tissues. An upper limit is determined for classification errors due to optical effects. The propagation of these errors to classification errors is undertaken by means of a statistical model. Finally, we quantify the effect of optical errors on automated classification of prostate tissue.
(518) The Diversity of Raman Microscopy in Forensic Examinations - from Wheat Glutens to Kidney Tissues; Mark Witkowski1, Adam Lanzarotta1, John Crowe1; 1FDA Forensic Chemistry Center
The use of Raman microscopy in forensic science has grown over the last several years.  It has become more and more a main stream molecular spectroscopic technique used in the analysis of criminal evidence.  Fast Raman mapping and imaging has increased the utility of the technique in forensic science.  The FDA’s Forensic Chemistry Center’s Trace Examination Section uses Raman microscopy to analyze an array of evidence. This presentation will describe the types of evidence analyzed using Raman microscopy.
(519) Optimizing the Performance of Raman Microscopy for Nanomaterials and Fast Imaging Application; Renata Lewandowska1; 1HORIBA Scientific
Raman microspectroscopy faces the challenge from new technologies. Today we are capable to create the structures not only of micrometer size but down to few nanometers. The analytical methods have to be well adapted to the structure of this size to get useful information. The Raman spectroscopy high specificity allows to get a characteristic signature of a component of interest which can be used to recognize it from the matrix or other components even if it size is relatively small. The spot size is of the order of 0.5µm which seems to be much too large but the well optimised measurement conditions allow to measure structures down to hundreds of nanometers. In the first part of this talk the role of the key measurement parameters and their optimisation for nanostructure measurements will be explained: the spatial 
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resolution, the objective numerical aperture, the laser wavelength, etc. Than the basics of an emerging Raman spectroscopy related technique, TERS will be presented.  The acquisition time becomes crucial when several measurements are needed, particularly in case of mapping. The total acquisition time is influenced by the acquisition time per point and the number of points. But it will depend, as well, on the hardware parameters like the XY stage speed and the CCD read-out time. In this part of talk, firstly the trade-off between the acquisition time, the step size and the image quality and the obtained information will be discussed. The importance of chemometrical data treatment will be shown. Than two techniques – DuoScanTM and SWIFTTM will be described. DuoScanTM can work in two different modes. The step-by-step mode allows the measurements with the 50nm step and can replace, to the certain degree, a piezo stage. The macro-spot mode allows to widen the laser spot up to 300µm size and to perform a macro-mapping which cover the entire analysed surface, contrary to the “classical” mapping where the spectra are recorded in discrete points only. SWIFTTM is a combination of hardware and software improvement which allows a direct connection between the motorized XY stage and the detector synchronizing the stage movements and CCD’s read-out time.  
(520) Raman Microscopic Evaluation of Protein Modification as a Non-Invasive Diagnostic Tool for Degenerative Eye Diseases; John McGarvey1,2, Ania Pawlak2, Alan Stitt2, J Renwick Beattie2; 1Queens University ,Chemistry & Chem. Eng., 2Queen’s University,Vision Science Center
Raman scattering techniques continue to attract much interest in the search for specific molecular probes in biology and medicine. The focus of this presentation is on the potential of Raman microscopy (RM) as a high-resolution spectral and spatial probe in ophthalmology [1]. Two key areas are under investigation, diabetic retinopathy (DR) and age-related macular degeneration (AMD), both of which are leading causes of severe visual impairment, with DR having particular impact in the working age-group, for patients with type 1 and type 2 diabetes. A method of probing early age- or diabetes-related changes in ocular tissue, which may have pathogenic consequences, is therefore a crucial step towards early diagnosis of sight-threatening diseases, when preventative measures may still be effective.  Several important pathogenic pathways leading to DR and AMD have been identified, and prominent among these is one which suggests a potential role for RM, namely the formation of advanced glycation/lipoxidation endproduct (AGE/ALE) adducts in the eye, especially in those tissues such as sclera and basal membranes, which are rich in long-lived proteins like collagen.  We are investigating RM techniques for the study of these adducts in post-mortem animal and human ocular media, with the ultimate aim of developing a rapid and accurate assessment of disease risk in the living human eye. Availability of a comprehensive Raman spectral database for AGEs enables analysis of changes in the spectral profile of tissues as a function of chronological age. It becomes possible to monitor the accumulation of protein modifications in tissues from several age groups of donors and hence to investigate the beneficial influence of any treatment. Our studies with human ocular post mortem tissue confirm the presence of several AGE or ALE adducts in ageing ocular tissue [2]. Moreover, age-dependent spatial distribution of AGEs/ALEs in specific regions of ocular tissue can be successfully mapped. In addition, RM enables other age-related phenomena such as the accumulation of lipid deposits to be identified in the sclera and in Bruch’s membrane. In parallel with studies on human tissue, we are using RM to detect the growth-rate of AGEs ex vivo in the cornea and retina of healthy and diabetic rats. Results of these studies and in particular the influence of glycation inhibitors on protein modification in ocular tissues of diabetic animals will be presented. [1] Pawlak, A.M., et al. J. Raman Spectroscopy (2008), 39, 1635-1642. [2] J.V. Glenn et al, Faseb Journal (2007), 21, 3542-3552.  We acknowledge support for this work from the UK Medical Research Council (grant No. G0600053) 
(521) Raman Microspectroscopy as an Adjunct to OCT Imaging of Biomedical Tissues; Lin-Ping Choo-Smith1, Mark Hewko1, Michael Sowa1; 1NRC-Inst. for Biodiagnostics
Optical coherence tomography (OCT) and Raman spectroscopy are being combined for the investigation of biomedical tissues. OCT provides non-destructive high resolution depth imaging of near surface tissue structures. Information regarding surface topology as well as tissue morphology can be obtained with OCT imaging. Raman spectroscopy yields details on biochemical specificity and with polarized Raman methods, furnishes information on the orientation of certain biomolecules. Raman microspectroscopy of tissue sections was used as an adjunct to provide high spatial biochemical mapping of features identified with non-destructive OCT imaging methods. The biomedical applications of the combined use of OCT imaging and Raman microscopy will be discussed with examples drawn from studies investigating early dental caries and atherosclerotic plaques within vessels. The strengths, limitations and new insights from combining OCT and Raman microscopy will be discussed.
(522) Studying the Intermolecular Interactions with Raman Spectroscopy: Application on Hydrogen Storage; Andrea Centrone1, 2, Giuseppe Zerbi2; 1Massachusetts Institute of Technology, 2Politecnico of Milan
The lack of a suitable and cost effective means of storing hydrogen is one of the main unsolved challenges that prevent its use as a fuel on a global scale. Although several approaches for storing hydrogen are being pursued, the development of sorbent materials capable of reversible uptake and release offers key advantages if suitable gravimetric and volumetric uptake can be achieved. Understanding the intermolecular interactions responsible for gas sorption in solids is fundamentally important to the development of new materials with improved properties.  Initially, reports of large values of reversible hydrogen absorption on carbon materials attracted great attention but the non reproducibility of many results stimulated a discussion on the possible adsorption mechanisms.  We show here that Raman spectroscopy is a useful tool to distinguish between physisorption, chemisorption or “something in between”, as suggested to justify the initial reports. We designed and built a Raman cell that works at low temperature (40K) and both in high vacuum or high pressure (100bar). We found that the frequency shift of the hydrogen stretching mode depends on the balance between the attractive and repulsive intermolecular forces.  For all the carbon materials studied, because of the small frequency shifts, we conclude that the interaction potential between hydrogen and the carbons is very weak and that physisorption is the absorption mechanisms. The differences in the amount of adsorbed hydrogen in the carbon materials are due mainly to differences in the surface area between samples.  Metal-Organic Frameworks (MOFs) are materials composed by the assembly of organic and inorganic building blocks to form crystalline networks with large surface areas. We characterized one of these materials (MOF-5) which has a huge surface area and it is capable of adsorbing around 5wt% of hydrogen at 77K and moderate pressure. The bands of the adsorbed gas are broadened and structured because of different adsorption sites. The larger frequency downshift indicates that the attractive interactions with the material are much stronger than for carbons and that physisorption is the absorption mechanism. The relevant message of our work is that research should focus on sorbents able to strongly polarize hydrogen. 
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 (523) Protein Microarrays with Carbon Nanotubes as Multicolor Raman Labels; Scott Tabakman1, Zhuo Chen1, Andrew Goodwin1, Michael Kattah2, Dan Daranciang1, Xinran Wang1, Guangyu Zhang1, Xiaolin Li1, Zhuang Liu1, Paul Utz2, Kaili Jiang3, Shoushan Fan3, Hongjie Dai1; 1Stanford University Chemistry Department, 2Stanford University School of Medicine, 3Tsinghua-Foxconn Nanotechnology Research 
The current sensitivity of standard fluorescence-based protein detection limits the use of protein arrays in research and clinical diagnosis. Here, we use functionalized, macromolecular single-walled carbon nanotubes (SWNTs) as multicolor Raman labels for highly sensitive, multiplexed protein detection in an arrayed format. Unlike fluorescence methods, Raman detection benefits from the sharp scattering peaks of SWNTs with minimal background interference, affording a high signal-to-noise ratio needed for ultra-sensitive detection. When combined with surface-enhanced Raman scattering substrates, the strong Raman intensity of SWNT tags affords protein detection sensitivity in sandwich assays down to 1 fM—a three-order-of-magnitude improvement over most reports of fluorescence-based detection. We use SWNT Raman tags to detect human autoantibodies against proteinase 3, a biomarker for the autoimmune disease Wegener’s granulomatosis, diluted up to 10 million-fold in 1% human serum. SWNT Raman tags are not subject to photobleaching or quenching. By conjugating different antibodies to pure carbon-12 and carbon-13 SWNT isotopes, we demonstrate multiplexed two-color SWNT Raman-based protein detection.
(524) On the Importance of Penning Ionization in the Inductively Coupled Plasma; George Chan1, Gary Hieftje1; 1Department of Chemistry, Indiana University
Although inductively coupled plasma—atomic emission spectrometry (ICP-AES) is widely employed for the routine elemental analysis of samples of virtually all kinds, the mechanisms leading to analyte excitation and ionization, as well as matrix effects, are still not fully understood on a fundamental level.  One such example is the importance and role of Penning ionization in the ICP, which has been the subject of debate in the literature for more than three decades. Although the mechanism of Penning ionization appears to be simple and to resemble charge transfer, determining its role in the ICP is far more complex for several reasons. First, the number of argon energy levels that can potentially produce Penning ionization in the ICP is enormous.  Second, many of these argon energy levels lie close together and, in the ICP, undergo rapid collisional mixing with nearby levels.  Third, close matching of energy levels is not a requirement for Penning ionization, as it is in charge transfer. In this presentation, the difficulty of probing Penning ionization in the ICP will be reviewed, its importance will be evaluated from the standpoint of reaction rates, and experiments aimed at identifying its role in analyte excitation will be described.
(525) The Effect of Matrix Composition on Argon Metastable Atom Populations in an Emission ICP; Nicholas Taylor1, Paul B. Farnsworth1; 1Brigham Young University
The inductively coupled plasma (ICP) is widely used as an extremely efficient atmospheric ionization source for elemental analysis by means of mass spectrometry (MS) or optical emission spectroscopy (OES).  The nebulizer gas delivers tiny droplets into the center of the plasma whereby the free atoms are eventually ionized.  Many mechanisms have been attributed to the ionization of these atomic species in the plasma such as charge transfer, electron impact, and Penning ionization.  Since the inception of the first ICP in the analytical lab, Penning ionization has been proposed as a potentially significant mechanism from which the analyte ions are generated.  The purpose of this research is to directly determine the impact various matrix compositions have on the argon metastable population within the plasma.  This will be accomplished by obtaining spatially resolved maps of the argon metastable population by use of an absorption pump-and-probe technique.  A diode laser tuned to the 811.531 nm argon metastable transition will be used to probe the lowest 4s level while an orthogonally positioned pulsed dye laser beam tuned to the 394.898 nm argon metastable transition will be used to remove atoms from the probed level.  The result will be a rapid depletion of the argon metastable level within the well defined overlapping area.  The matrix elements used in this study will include Ca, Sr, Ba, La, Nd, Sm, and Gd.  The argon metastable population in the presence of the various matricies will be compared to one another including the absence of a matrix.  The impact the Penning mechanism has on the ionization of elements used in this work will be discussed.
(526) Can a Simple Partial-LTE Model Provide Semi-Quantitative Elemental Analysis using Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES)?; Josh Dettman1,2, Susan Olesik1, John Olesik2; 1Ohio State U. Dept. of Chemistry, 2Ohio State U. School of Earth Sciences
Using semi-quantitative analysis the concentrations of the 69 elements measurable by ICP-OES could be determined based on a standard containing just one element of known concentration if there was a sufficiently accurate and practical model for excitation and ionization.  This requires that a measured plasma temperature be used with the model to accurately predict the relative sensitivities of all emission lines of interest using only a commercial imaging detector based instrument.  The local thermodynamic equilibrium (LTE) model relates temperature to relative sensitivity assuming that collisional decay with electrons is the only de-excitation mechanism.  However, experimentally measured LTE temperatures depend on the element and emission line used for the measurement.  Relative sensitivities based on an LTE model produce concentration errors up to a factor of 100. A temperature and level dependant correction to the LTE model can be made by accounting for de-excitation by radiative decay.  Using the resulting partial-LTE (pLTE) model, plasma temperature can be determined.  Sensitivities of all emission lines in a sample can be estimated relative to one or more lines in a standard based on the measured temperature and the pLTE model.  The relative sensitivities can then be used to determine the approximate concentrations of all elements in the sample. In this presentation the incorporation of radiative decay into the LTE model will be discussed. Temperatures determined from different lines of the same element and different elements using the pLTE model will be compared.  The accuracy of semi-quantitative concentration results for a wide range of elements will be presented.  Uncertainties in concentration introduced from uncertainties in the inputs into the model as well as instrumental factors will be assessed. 
(527) Atomization Processes of Single Droplets and Particles in ICP Studied by End-On Optical Emission Spectrometry; Kay Niemax1, Sebastian Groh1, Carmen C. Garcia1, Ayrat Murtazin1, Vlasta Horvatic2; 1ISAS, Dortmund (Germany), 2Institute of Physics, Zagreb (Croatia)
Atomization of single monodisperse droplets from analyte solutions or particles generated by desolvation from these droplets are introduced to an ICP and studied end-on by quantitative optical emission spectrometry. The local excitation and ionization temperatures along the path of the analyte vapour cloud as well as the mutual interferences of the constituents of the sample can be derived from the spectral intensities of atomic and ionic lines in dependence on time. Very strong local cooling of the plasma due to the evaporation of the droplet/particle is established. Furthermore, the effects caused by different diffusion rates of both heat and 
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mass, different concentrations of accompanying elements, and different anions in the standard solution applied on the analyte intensity are investigated. Criteria for matrix independent analyses in ICP spectrometry are formulated and experimentally demonstrated.
(528) Local Cooling Caused by Particle Vaporization in Inductively Coupled Plasma Mass Spectrometry; Patrick Gray1, 2, 3, Susan Olesik1, 2, John Olesik1,3; 1The Ohio State University, 2Department of Chemistry, 3School of Earth Sciences 
Inductively coupled plasma mass spectroscopy can provide element specific detection and sub-part per trillion detection limits for solutions.  When combined with laser ablation, ICP-MS can provide 10 to 100 µm spatial resolution on solid samples with minimal sample preparation.  Elemental ratios are key to the use of internal standards that are necessary for LA-ICP-MS calibration and for applications such as past sea surface temperature records based on Sr/Ca ratios in coral skeletons.  On a macroscopic, time integrated scale, sample loading can affect element dependent sensitivities and results in analysis errors.  However, these effects are likely due to temperature changes induced by vaporizing particles on a microscopic spatial and temporal scale.  Particles as small as 200 nm in diameter may not be completely vaporized in the Ar ICP.  Therefore, measurements in the plasma on a µs timescale and sub-mm spatial scale while introducing known numbers of particles of known size may be key to understanding these effects. It is difficult to introduce dry, truly monodisperse particles into a dry Ar ICP in a reproducible train.  Desolvated droplets of very reproducible size and arrival time can be introduced into the ICP.  By controlling the composition and concentration of elements in the sample solution, particles of desired composition and size can be reproducibly introduced in the ICP.  However, water vapor will also be injected into the plasma unless it can be removed using a desolvation system.  Alternatively, nanoparticles within about 20% of their mean size can be suspended and introduced into the ICP.  It may be possible to use a shock wave to remove dry nanoparticles from a surface and carry them in a gas stream into the ICP.  We will describe experiments designed to independently assess the extent of vaporization of particles of known size and composition with and without water vapor in the ICP using a combination of temporally and spatially resolved emission, laser light scattering and mass spectrometric measurements.  The results of these microscopic experiments will be related to macroscopic, time-integrated LA-ICP-MS measurements to better understand the origin of the effects of sample loading and incomplete particle vaporization.
(529) Analyte Transport in the ICP-MS using the Direct Simulation Monte Carlo Algorithm; Ross Spencer1, Daniel Wilcox1, Steven Schmidt1, Paul Farnsworth1; 1Brigham Young University
The particle simulation code FENIX developed at Brigham Young University uses the Direct Simulation Monte Carlo algorithm to simulate gas flow through the ICP-MS. Following on earlier work which concentrated on neutral argon flow, we are now studying the manner in which minority species interact with the argon flow and with ambipolar electric fields. We are using both steady-state diffusion models, combined with FENIX argon results, and the full particle code to study transport differences among various analyte species. Comparisons will also be made with laser fluorescence measurements made at Brigham Young University.
(530) Selenium and Cancer: Current Status and Future Analytical Needs; Heidi Goenaga-Infante1; 1LGC
A substantial body of persuasive evidence, including that from geographic, animal, prospective and intervention studies, indicates that selenium (Se) plays a role in cancer prevention [1]. Moreover, several studies have reported that selenium, at supranutritional concentrations, may modulate the activity of cytotoxic chemotherapy [2]. The combination of speciation (profiling) methods for Se metabolites (and sulfur analogue) in chemoprevention and cancer-type models with molecular biology and cell measurements will assist hypothesis testing and development of mechanism-based Se/sulfur status markers for cancer prevention and treatment. In this lecture an overview of the recent advances in analytical hyphenated techniques to study the effect of Se supplementation in cancer prevention and treatment will be given. The increasing potential of the combination of elemental and molecular mass spectrometry on the ‘Se and cancer’ field will be demonstrated through analytical developments driven by challenges in the (i) quantitation and identification of key anti-cancer methyl-Se metabolites in nutritional supplements, (ii) identification of intracellular and cell head-space Se (S-analogue) species, that might be mediating the effects reported, in human lymphoma models and (iii) translation of accurate quantitative measurement & identification of elemental species for cancer studies through approved clinical/supplementation trials. Although great advances have been achieved, further developments are required to further elucidate the association between cancer signal pathways and Se drug’s inhibition of tumour cell invasion. Future needs in terms of analytical developments and the importance of strengthening collaboration between analytical chemists and molecular biology and nutritional experts, will also be highlighted. [1] M. P. Rayman, Proc. Nutr. Soc., 2005, 64, 527-542 [2] S. Jüliger, H. Goenaga-Infante, T. A. Lister, J. Fitzgibbon and S.P. Joel, Cancer Res., 2007, 67, 10984-92.

(531) Speciation Analysis and Selenium Supplements; Julian Tyson1, Peter Uden1, Prince Amoako1, Lindsay Drennan1; 1UMass
Many people in the US take a selenium supplement because there is evidence that consumption in amounts that exceed the recommended dietary allowance of 55 mcg/day may protect against prostate and colorectal cancer.  The bioavailability of supplemental selenium, acquired through the diet, depends on the speciation.  As yet, the majority of sources are not fully characterized, so the provision of advice concerning the benefits of selenium intake is difficult, especially as we have evidence that some supplements are not labeled properly.  The recent premature halting of SELECT (a major trial concerning the efficacy of selenomethionine) has raised questions about the extent to which problems, such as the increased risk of type 2 diabetes outweighs the possible benefits. Gaining a complete understanding of the roles of selenium in nutrition and health will only be possible if reliable information about the chemical composition of relevant materials can be provided.  The enormous variety of materials, analytes and concentrations pose considerable analytical challenges, but it is clear that useful information can be obtained by combining high performance separations with element-specific detectors. We have developed methods for the determination of selenoaminoacids, based on ion-pairing HPLC separations with plasma-source mass spectrometric detection with complementary information from GC (following derivatization with ethylchloroformate) with microwave plasma source atomic emission detection, that are applicable to a range of selenium supplements, including those that contain yeast-based materials.  We have evidence that the presence of S-(methylseleno)cysteine is a product of the degradation of the “active ingredients” on storage.  We propose that selenomethioine degrades releasing dimethyldiselenide that reacts with –S-S- (in cystine) and –S-Se-S- (in selenodiglutathione) to give species that form S-(methylseleno)cysteine on hydrolysis.
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 (532) New Trends in Solid Sampling ETAAS. Potential of High-Resolution Continuum Source for Life Science Applications; M. Resano1, J. Briceno1, L. Rello2, E. Mozas3, F. Vanhaecke4; 1University of Zaragoza, 2Miguel Servet University Hospital, 3Technological Institute of Aragon, 4Ghent University
The recent development of high-resolution continuum source (HR-CS) has brought an increased potential for the direct analysis of complex matrixes, including solid samples, by means of electrothermal atomic absorption spectrometry (ETAAS) [1,2]. This situation is of particular interest in the context of life sciences, owing to the rich and challenging composition of most biological materials. Among the main benefits of HR-CS-ETAAS, the following can be listed: i) improved correction of complex and rapidly changing background structures; ii) potential for expanding the often very narrow linear range of the technique by selecting the portion of the atomic line that would be monitored; iii) possibilities for monitoring molecular lines for elements for which the measurement of atomic absorption is complicated. It is the purpose of this work to examine the potential benefits of this technique for the realization of some applications that are under investigation in the author’s lab, such as i) the direct determination of Au in biological compartments of rats that were previously treated with Au nanoparticles functionalized with drugs; ii) the direct analysis of individual specimens of Daphnia Magna that grew in different media; iii) the direct determination of P in different biological materials. 1. B. Welz, D.L.G. Borges, F.G. Lepri, M.G.R. Vale, U. Heitmann, Spectrochim. Acta Part B 62 (2007) 873–883. 2. M. Resano, F. Vanhaecke, M.T.C. de Loos-Vollebregt, J. Anal. At. Spectrom. 23 (2008) 1450–1475. 
(533) Hilger Prize Winning Talk: Novel Approach to Direct Injection for the Potential Development of DNA Certified Reference Materials using HP-ICP-OES; Ryan Brennan1, Savelas Rabb1, Marcia Holden2, Michael Winchester1, Gregory Turk1; 1NIST, Analytical Chemistry Division, 2NIST, Biochemical Science Division
An automated sample introduction system, utilizing a demountable direct injection high efficiency nebulizer (d‑DIHEN), is successfully incorporated for the first time with an inductively coupled plasma optical emission spectrometer (ICP-OES) for the measurement of the phosphorus content in acid-digested nucleotides and deoxyribonucleic acid (DNA).  With this experimental setup, the solution uptake rate and volume are reduced from 170 µL·min-1 to 30 µL·min-1 and 10 mL to 2.4 mL, respectively, thereby reducing the required DNA sample mass for solutions containing 3 µg·g-1 P from 300 µg to 72 µg DNA, in comparison to previous analyses in our lab using a glass concentric nebulizer with cyclonic spray chamber arrangement.  Direct injection also improves P (I) 213.617 nm sensitivity by a factor of 4 on average.  In addition, the reduced critical dimensions of the d-DIHEN allow for a more robust plasma, as indicated by a Mg (II) 280.270 nm/Mg (I) 285.213 nm intensity ratio of 9.2.  A high performance (HP) methodology in combination with the d-DIHEN and ICP-OES provides simultaneous, time-correlated internal standardization and drift correction resulting in relative expanded uncertainties (% U) for the P mass fractions in the range of 0.1 to 0.4 (95 % confidence level) for most of the thymidine 5’-monophosphate (TMP), calf thymus DNA (CTDNA), and plasmid DNA (PLDNA) analyses.  The d-DIHEN with HP-ICP-OES methodology allows for the quantification of DNA mass at P mass fractions as low as 0.5 μg·g-1, further reducing the required DNA mass to 12 µg, with small uncertainty (≤ 0.4 %).  This successful approach will aid in the development and certification of nucleic acid certified reference materials (CRMs), particularly for these samples that are typically limited in volume.  Reduction of the TRIS matrix could provide accurate quantification of phosphorus with small uncertainty at mass fractions potentially as low as 0.1 μg·g‑1 (2.4 µg DNA).  The effects of varying concentrations of TRIS and different buffers on P sensitivity are currently being investigated.  Another area of interest will be DNA gravimetric measurements to decipher potential biases present between absorbance/fluorescence and ICP-OES P measurements.
(534) Metallomics, an Approach for Studying Phytoremediation and Se/Hg Antagonism in Plants; Joseph Caruso; 1Joseph A. Caruso, Kevin Kubachka, Scott Afton
Metallomics is the study of metals and metal species, and their interactions, transformations, and functions in biological systems. While traditional approaches have focused on the role and interactions of a single (or few) metals in a protein or enzyme system, metallomics purports to study global, multielement interactions and relationships. As such, the metallomics challenges for chemical and biochemical characterization are significant. Application of metallomic approaches bodes well for bringing together scientists from the biological, chemical, environmental, biomedical, clinical and measurement sciences to effect a greater understanding of the broad role of metals in many biological systems.  This talk surveys our most recent experiences with selenium in plants and probes the metabolic processes that may lead to more effective phytoremediation outcomes and in the process will produce selenium forms or species important to human health. Recent work includes further studies of Hg/Se antagonism and will discuss our ICPMS, molecular MS and high energy X-ray data that further inform what is happening at the molecular level as we study this phenomenon in various plant types. 
(535) A Novel Fluorescence Instrument for Measurement and Analysis of Dissolved Chromophoric Organic Matter; Karen Steege1, Adam Gilmore1; 1Horiba Scientific
Excitation-emission maps (EEMs) are a key tool for studying the dissolved organic components in environmental aqueous samples, including sea and river water.  A modular spectrofluorometer is designed specifically for the fast measurement of EEMs of dissolved chromophoric organic matter.  For the purpose of multivariate analysis, EEMs require spectral correction, blank subtraction, and the simultaneous measurement of transmission spectra for the correction of inner-filter effects.  The CCD-based fluorometer includes a transmission accessory and a host of software tools to measure and account for these requirements.  This instrument is tested on both a set of known standard fluorophores and a sample of dissolved organic matter in the form of river water.  The quantitative multivariate analysis of these EEMs is performed using the PARAFAC method.
(536) Homogeneous Fluorescence Immunoassay for Whole Blood Analysis: Spectroscopic Characterization of a Red Fluorescence Resonance Energy Transfer (FRET) System; Annette Kupstat1, Michael U. Kumke1; 1University of Potsdam
The demand for fast, easy-to-use, cost-effective and miniaturized point of care (POC) systems for whole blood analysis in clinical diagnostics is huge. Potential test systems aim for separation-free whole blood assays, in which very small sample volumes (< 1 µL) can be used. From the analysis of whole blood, key parameters in clinical diagnostics are determined, such as pregnancy, different forms of cancer or autoimmune diseases. Fluorescence immunoassays (FIA) are very attractive for the detection of these key parameters because of their high intrinsic sensitivity and selectivity. However, because of the complexity and the optical properties of whole blood, current FIA require different separation steps. Our aim is to develop a homogeneous fluorescence resonance energy transfer (FRET)-based assay for whole blood analysis with fluorescence detection in the Vis/NIR spectral range 
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 (at wavelength > 650 nm). The innovative FRET system absorbs (= excitation wavelength) and emits (= detection wavelength) in the so-called optical window of blood. This FRET system is designed of ATTO610 as the donor and ATTO680 as the acceptor dye. Both fluorescent dyes were covalently linked to the 5`ends of single- stranded (ss) DNA oligomers with different length. Through the formation of double-stranded (ds) DNA via hybridization, both dyes are brought into defined spatial proximity in order to study the fundamental photophysical parameters of the FRET pair. In the first experiments, fluorescence quantum yield, fluorescence anisotropy and fluorescence decay time of the ssDNA-conjugated dyes were evaluated and compared with those of the free dyes in order to analyze possible effects of the labelling to DNA.  The FRET efficiencies were determined from the dsDNA-conjugated donor`s fluorescence quenching using steady state and time resolved fluorescence measurements and subsequently, the distance dependence was evaluated as well. The experimental data were compared with calculations based on the Foerster equations and an excellent agreement was found. The FRET efficiencies were further investigated on a single molecular level using single molecule spectroscopy (SMS). First measurements in whole blood were performed as well. Future steps will include fluorescence detection in a customized microfluidic cell system which allows for using whole blood samples of only one microliter. 
(537) Investigation of Capillary Electrophoresis with Fluorescence Anisotropy Detection for the Characterization of Aâ (1-40) and Aâ (1-42) Aggregates; Ryan Picou1, David Schrum2, Madhavi Minnamreddy3, Indu Kheterpal3, S. Douglass Gilman1; 1Louisiana State University, 2University of Redlands, 3Pennington Biomedical Research Center 
The goals of this research are to separate, detect and characterize individual amyloid beta (Aâ) peptide aggregates by capillary electrophoresis (CE) with laser-induced fluorescence anisotropy (LIFA) detection. Amyloid beta peptide aggregates play a major role in the progression of Alzheimer’s Disease (AD), making them interesting and important biochemical systems to study. A major challenge in analyzing Aâ aggregates is that numerous Aâ aggregates form simultaneously and independently from an aggregating sample of monomeric peptide. It has been hypothesized that the toxicity of AD is related to aggregate size, but the exact size and structures have not been identified. Developing a treatment for AD will require the ability to separate and characterize individual aggregates. Currently, techniques capable of bulk Aâ measurements are available that can identify the presence of aggregates in a sample; however, these techniques give little information about individual aggregates in a sample. Fewer techniques are available to characterize individual aggregates in the bulk sample. The use of CE-LIFA is demonstrated here to separate and characterize Aâ samples. Capillary electrophoresis is well suited for amyloid peptide analysis due to its fast separations, high peak capacity and small sample consumption. The sensitivity provided by fluorescence detection and fast data collection enables the detection of individual Aâ aggregates. Fluorescence anisotropy (FA) is dependent on the size of the fluorescent entity being investigated; therefore, FA has the potential to be a powerful online detection method for distinguishing amyloid aggregates based on their sizes. Synthetic Aâ (1-40) and (1-42) peptides were electrophoretically separated by CE, and the aggregates were fluorescently labeled on-column by Thioflavin T (ThT) in the running buffer. They were detected with a dual LIF detector to collect parallel and perpendicular polarized emission relative to the excitation source. The emission intensities were used to compute the fluorescence anisotropies. The detection of Aâ in the absence of ThT was also investigated to determine the effect of ThT for detection of individual aggregates. The samples were characterized by CE-UV and TEM in addition to CE-LIFA analysis.
(538) Multivariate Analysis of Continuous Spectrum Fluorescence Correlation Spectroscopy; Carol Roach1, Sharon Neal1; 1University of Delaware
Fluorescence Correlation Spectroscopy (FCS) monitors the fluctuations in fluorescence counts in a small observation volume (~1fL) over time.  The technique has been employed to determine local concentrations, diffusion coefficients, conformational changes, kinetics, and protein binding of various molecules with great success.  Extracting information from FCS measurements involves the autocorrelation of these fluorescence fluctuations and the evaluation of how the resulting curve fits a proposed model.  Continuous Spectrum Fluorescence Correlation Spectroscopy is in the development process with the goal of generating multivariate data from which FCS traces of differentially bound probes in macromolecular media may be separated mathematically.  Two-photon laser excitation through an upright fluorescence microscope and objective is used to produce the small observation volume necessary for these measurments. Common fluorescent dyes, Rhodamine 6G and Fluorescein, are used to determine the instrumental constants.  Confirmation of the diffusion constants of the fluorescent dyes via multivariate analysis is shown.
(539) Fluorescence Lifetime Based pH Sensing with Fiber Optic Arrays for Remote Monitoring; Paul Henning1, Peter Geissinger1; 1University of Wisconsin Milwaukee
Optical fiber sensing allows for remote spectroscopic measurements to be carried out in harsh environments. The entire fiber length may be used for sensing by locating sensor molecules outside of the fiber core; light propagating in the core interacts with the sensor molecules through evanescent fields, which may also capture the sensor-molecule fluorescence and guide it to the detector. Large sensor arrays can be built, with the location of a particular sensor determined by the arrival time of the corresponding fluorescence pulse at the fiber end with respect to the exciting laser pulse. Thus, many different parameters may be monitored simultaneously. Adjacent sensor regions must be spaced meters apart along a single fiber because the spatial resolution is constrained by the sensor fluorescence lifetimes. Forming an orthogonal junction with an additional fiber, with the second fiber capturing through evanescent fields, the sensor fluorescence pulses, allows for greatly reducing the spacing between adjacent regions. Small displacements, however, between the fibers can result in large signal changes due to the exponential decay of evanescent fields away from the fiber core/cladding interface.  Here, microsphere templating was used to create pores in a poly(ethylene) glycol (PEG) based polymer that allow analyte passage to the evanescent region where sensing occurs. Covalent attachment of the fluorosensors minimizes leeching.  Intensity based measurements typically require frequent calibration, which is an issue for remote monitoring. However, the measurement of fluorescence lifetime(s) is far less sensitive to source fluctuations, photobleaching, leaching, etc. Since the array architecture employs time-resolved fluorescent measurements, a fluorescence lifetime approach to sensing was investigated using both time domain techniques: time correlated single photon counting (TCSPC) and time-gated detection with a fluorescein based pH sensor.
(540) Optical-Fiber Sensor for Simultaneous Sensing of Dissolved-Xxygen and Temperature; M. Veronica Rigo1, John Frost1, Peter Geissinger1; 1University of Wisconsin-Milwaukee
Measurement of oxygen concentration dissolved in water is of major importance, especially in medical sensing, environmental monitoring, and agriculture, for determining the oxygen content of 
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blood and assessing the quality of water supplies.  Our fiber sensor for dissolved oxygen (DO) employs the oxygen-dependent luminescence quenching of a sensor dye.  As temperature changes affect the DO sensors’ lifetimes and emission intensities, a dual-luminophore temperature and oxygen sensor was developed that enables remote monitoring of the temperature. The temperature optical-fiber-based sensor utilizes three luminescent dyes, tris-(1,10-phenanthroline)ruthenium(II) dichloride (RuPhen, the dissolved-oxygen (DO) sensor) and (KR, the temperature sensor) and rhodamine 110 (Rh110 the reference dye). Thus, we separately encapsulated the temperature-sensitive luminophore and the reference dye in polymer nanospheres comprised of polyacrylonitrile (PAN) which was found to be oxygen impermeable.  The dye-loaded PAN nanospheres were mixed and encapsulated in a hydrogel matrix to create the first sensor region, which is covalently attached to the surface-modified fiber core. The second sensor region contains RuPhen in a hydrogel matrix as well. The optical evaluations of this sensor are carried out in a crossed-fiber configuration placed in a flow cell.  The excitation optical fiber carries the light (λ = 465 nm) to the thin film coating at the probe region.  Fluorescence generated at the probe is picked up by the detection fiber and sent to the detector. The temperature and DO response of the emission from the sensor films is fully characterized by using emission spectroscopy. The emission from the temperature sensor is used to correct for the temperature dependence of the RuPhen response of the DO sensor. Spectroscopic studies were also carried out on a sensor that contains three dyes in order to demonstrate the feasibility of including an intensity reference dye along with the temperature and pressure dyes into the sensor.
(541) I Ran My Statistical Analysis and Guess What I Found?; William Rayens; 1University of Kentucky
When I teach conceptual statistics, I find myself telling stories about how people, who are otherwise surely smarter than I am, make illogical inferences from statistical constructs.  The intent, always, is to help students see that there are some very basic things to learn about statistical reasoning that have very little to do with model sophistication or mathematical prowess.  In this talk we will look at a few such examples that are particular to my own experiences.  There won’t be any attempt to organize the examples around any deep psychological principles, though some authors have tried that, but rather to have a laugh or two, and maybe even generate a moment of considered reflection.
(542) Principal Component Analysis; Barry Lavine; 1Oklahoma State University
Principal component analysis (PCA) is probably the oldest and best known of the techniques used for multivariate data analysis.  The overall goal of PCA is to reduce the dimensionality of a data set while simultaneously retaining the information present in the data.  This reduction is achieved by transforming the original measurement variables into new variables called principal components.  Each principal component is a linear combination of the original measurement variables. Often, only two or three principal components are necessary to explain all of the information present in data where there are a large number of interrelated measurement variables.  PCA serves as the basis of a general approach to multivariate data analysis known as soft modeling in latent variables.  Principal components can be directly incorporated into the fitness function of genetic algorithms to identify informative features for classification or calibration of multivariate chemical data.
(543) Fundamentals of Principal Component Analysis; Howard Mark1; 1Mark Electronics
Principal Component Analysis is usually presented in terms of matrix algebra. There are good reasons for this, including brevity of the notation, and elegance of the equations. However, this form of presentation obscures the fundamental underlying concepts upon which the method is based, making it more difficult for a newcomer to gain an intuitive appreciation for the algorithm. This situation is not helped by the terminology used in conjunction with the mathematics, or the glossing over of some of the fundamental principles upon which the method is based. In this talk we will discuss these issues, and present the PCA algorithm in an algebraic context. 
(544) Getting the Most from a Partial Least Squares Calibration; Steven Brown; 1University of Delaware
The utility of soft modeling of chemical calibration by partial least squares (PLS) regression is now well-known. Commercial and other software for calibration readily allows calibration of a set of multivariate responses such as spectra to properties, even by those with little knowledge of chemometrics. There are several traps for the unwary in PLS calibration, though. This talk considers some of the pitfalls awaiting the user. I’ll cover the concept of correlation-based modeling and why that offers both great benefits and subtle traps for the unwary in calibration. I also will consider when the usual soft modeling methods may not offer much advantage over other methods. Finally, I’ll discuss the concept of information leaks and what can be done to limit losses in information in a calibration. An awareness of these potential problems can help guide the process of data collection and usage to ensure optimum results from the soft model.
(545) Traps and Pitfalls when Applying Chemometrics to Biomedical Problems; Jerome (Jerry) Workman1; 1Luminous Medical Inc.
Are chemometric approaches, rather than improved signal quality, the primary answer to most analytical applications as we repeat the refrain, “Math is Cheaper than Physics?” Or do robust modeling solutions for challenging spectroscopic applications require a more comprehensive strategy to provide the highest quality signal combined with appropriate preprocessing and calibration steps. A dual approach including hardware modifications combined with chemometric approaches involves altering instrument design characteristics specific to the analytical application requirements. In addition, one must ask if automated expert algorithms must be included for quality and performance monitoring in near real time. Comprehensive strategies for applying chemometric methods  include: experimental design optimization relative to calibration, data selection and preprocessing, outlier or ‘non-analysis’ sample detection, upset condition monitoring or mitigation, improved modeling approaches, calibration transfer strategies, and continuous monitoring and quality control metrics. This paper discusses the potential traps and pitfalls when applying ‘standard’ approaches for accurate prediction and monitoring of challenging spectroscopic biomedical applications.
(547) Enhanced Surface Bioassays using Antibody-Nanoparticle Conjugates; Mark McDermott1, 2, Ni Yang1, 2, Chris Grant1,2; 1University of Alberta, 2National Institute for Nanotechnology
The application of nanoparticles in bioanalysis has greatly expanded in recent years as researchers strive for higher specificity and sensitivity.  The conjugation of biomolecules to various types of nanoparticles is now well developed and assays for both DNA and proteins have been demonstrated.  We have been exploring the use of antibody modified gold nanoparticles in immunoassays. A method developed in our lab to determine the number of antibodies conjugated to each nanoparticle will be presented.  Results from 
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two detection platforms will be discussed.  Lower detection limits in surface plasmon resonance (SPR) imaging studies can be realized using nanoparticle conjugates in a sandwich assay format.  Mechanisms involving the larger mass of the nanoparticle and electromagnetic coupling between the particle and gold film surface will be discussed.  We also have demonstrated enhanced antibody-antigen binding primarily due to multivalent interactions.  Antibody-nanoparticle conjugates incorporating an extrinsic Raman label provide a highly sensitive reagent for surface enhanced Raman scattering (SERS) detection of antibody-antigen binding.  Microfluidic patterning combined with Raman spectroscopic mapping open a pathway to array type assays.  The potential for highly multiplexed biomolecule arrays using SERS detection will be demonstrated.
(548) Signal Amplification in Surface Plasmon Resonance for Ultra-Sensitive Detection; Quan Cheng1, Ying Liu1, Matthrew Linman1; 1Univ of California Riverside
Surface plasmon resonance (SPR) has been widely used as a powerful analytical technique for study of biomolecular interactions. However, one of the fundamental difficulties impeding the further development of SPR application in proteomics is the lack of ultra-high sensitivity to reliably detect low-abundant proteins at low pico and femtomolar range. We will report several methods we have developed in lab to enhance detection sensitivity for protein measurement with SPR. Specifically we will discuss the use of silver staining, enzymatic precipitation and biotin-avidin interactions.  Using cholera toxin as the model system, we have obtained a calibration curve of CT that displays the linear relationship in the extended range from 2.5 uM to 0.1 pM with a limit of detection of 10 fM. The versatility of the methods for a wide range of application and measurement that include DNA and carbohydrates will be evaluated. Solution conditions that affect inline amplification performance will be discussed.
(549) Plasmonic Nanocrescent Antennas as Tunable Sensing Platforms; Jennifer Shumaker-Parry; 1University of Utah
Focusing of local electromagnetic fields in plasmonic materials produces enhanced signals and enables control of light propagation for spectroscopy and energy transfer applications. We are developing plasmonic architectures with structural control in order to tailor this optical antenna-like behavior. We are fabricating crescent-shaped (NC) gold and silver structures using nanosphere template lithography (NTL). The NTL process provides versatile structural control which leads to tunability of the NCs’ plasmon properties. The NCs exhibit multiple, polarization-sensitive plasmon resonances tunable from the visible through the infrared regions of the spectrum. Due to the particular shape of the NCs, the structures act as antennas to produce strong localized electromagnetic field.  We are investigating the ability to control the local electromagnetic fields by changing the NCs’ structural properties. Both experimental and theoretical approaches provide characterization of the optical properties and a foundation for developing the NCs for specific applications. Application of the NC antennas as tunable substrates for surface enhanced infrared absorption spectroscopy and localized surface plasmon resonance sensing will be discussed.
(550) Designing New Hybrid Plasmonic Materials; Stefan Franzen1, Joshua Guske1, Ralph Gerber1, Jon-Paul Maria1; 1North Carolina State University
Gold and silver are well known as materials capable of an optical response known as surface plasmon resonance.  The demonstration of plasmons in conducting metal oxides (CMOs) raises the question of the relation between plasmons in conductors generally to those of gold and silver.  We have studied hybrid films consisting of both a CMO and either gold or silver to systematically study the optical properties.  These studies show that nanoparticulate and island films have plasmons that can be tuned to be on resonance with those of the CMO providing novel effects for sensing and fundamental study of surfaces plasmons.
(551) Tracking Nanoparticle Plasmons in a Capillary for Biomolecule Detection; Amanda Haes1; 1University of Iowa
Localized surface plasmon resonance (LSPR) spectroscopy is a powerful technique for the analysis of noble metal nanoparticles. Recently, we have coupled LSPR spectroscopy of noble metal nanoparticles with capillary electrophoresis to understand the behaviour and assess their stability under extreme separation conditions. In this presentation, the LSPR of covalently functionalized gold nanoparticles will be utilized to investigate their impact on the mobilities of neurotransmitters in the capillary. To understand these results, the stability of covalently-functionalized gold nanoparticles will be evaluated outside the capillary using LSPR spectroscopy and zeta potential measurements as well as inside the capillary using multi-wavelength photodiode array (PDA) detection. We will reveal a surface chemistry dependent “critical nanoparticle concentration” (CNC) effect. Above this concentration, nanoparticle aggregation dominates the separation yielding irreproducible neurotransmitter detection and mobility. Below this concentration, neurotransmitter mobility increases and decreases systematically for aminated and carboxylated nanoparticles, respectively. Furthermore, nanoparticles will be shown to interact with the capillary wall and neurotransmitters in a surface chemistry dependent manner. We envision that the integration of capillary electrophoresis with nanoparticles for enhanced bioanalysis and separation of biologically-relevant samples will have ultimate applications in the diagnosis of disease.
(552) Combining Visible Spectroscopy with Atomic Force Microscopy to Correlate the Optical Properties of Au Nanoplatelets with Antibody\\Antigen Binding; Srinivas Reddy Beeram1, Francis Zamborini1; 1University of Louisville
Gold nanoparticles have interesting optical properties which can be used for applications in biosensing.  We synthesized ~200 nm wide Au nanoplatelets on silicon by a seed-mediated growth method and used them for human IgG detection after immobilizing anti humanIgG on the Au nanoplatelets through covalent linking.  We used UV-vis spectroscopy to monitor the optical changes during antibody/antigen coupling to Au nanoplatelets and Atomic Force Microscopy (AFM) to image the antibody and antigen on the surface of the nanoplatelets.  We controlled the location of antibodies on the edges of the platelets by performing a thiol place exchange reaction between mercaptoundecanoic acid and mercaptoethanol functionalized platelets before coupling the antibodies to the acid groups via EDC and NHS activation. Under certain conditions, we immobilized individual antibody on the platelet surface and imaged them with AFM before and after IgG binding.  UV-VIS spectra showed that the surface Plasmon band of the Au nanostructures changes more significantly for antibody/antigen coupling on the place-exchanged surfaces.  These studies show that the sensitivity of the optical properties of Au nanostructures depends on the location of the biological receptor.  This is an important finding for optimizing these materials for biosensing applications.  Future experiments will correlate the number and position of antibody/antigen on the surface with the optical properties by combining AFM imaging and Rayleigh scattering at the single particle level.  We want to determine the optimal detection limit of these protein sensors, which is of importance in disease diagnostics and biological studies.
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 (553) Plasmonics Nanosensors and Nanoprobes for Chemical Sensing and Medical Diagnostics; Tuan Vo-Dinh; 1Duke University
Plasmonics refers to the research area of enhanced electromagnetic properties of metallic nanostructures. This keynote presentation provides an overview of the development and applications of the surface-enhanced Raman scattering (SERS) techniques that use on plasmonics-active nanostructured solid substrates. An overview of theoretical principles of the SERS effect and the different SERS-active media are presented. This presentation deals with the recent advances in the SERS techniques using nanostructured solid substrates. We describe the development of a variety of sensors, metallic nanostructured probes, metallic nanoshells and half-shells, nanoarrays for SERS sensing. Focus will be given to practical applications for DNA diagnostics, medical biosensing and imaging applications. Specific examples of chemical sensing, biomedical techniques, molecular sentinel nanoprobes, and instruments will be discussed to illustrate the usefulness and potential of the plasmonics/SERS technique.
(554) Colorimetric Biosensing Assays Based on Non-Crosslinking Gold Nanoparticle Aggregation; Yingfu Li; 1McMaster University
Colorimetric biosensing assays employing gold nanoparticle (AuNP) have recently attracted great attention in bioanalytical applications due to their simplicity and versatility. The key to the AuNP-based colorimetric sensing platform is the control of colloidal AuNP dispersion and aggregation stages, using a biological process (or analyte) of interest. The ability to balance interparticle attractive and repulsive forces, which determines whether AuNPs are stabilized or aggregated and, consequently, the color of the solution, therefore becomes the central requirement for designing such systems. We have explored the phenomenon of “non-crosslinking AuNP aggregation” that is linked to the controlled loss of colloidal stability to design biosensing assays in conjugation with DNA aptamers and DNAzymes. Selective examples of this approach will be discussed in this presentation.
(555) Label-Free, Multiplexed Bioassay on Metallic Striped Nanorods; Lin He1, Weiming Zheng1; 1North Carolina State Univ.
Biological multiplexing is one of the fastest growing areas in life science research for its potential in extracting most information from the smallest amount of sample volume at low cost.  Traditional multiplexed bioassay platforms, based on either planar microarrays or suspended encoding particles, often require an extra labeling step for the targets or the probes with reporter molecules, which prolongs assay time and increases assay cost.  Conjugated polymers are novel materials with notable electrical and optical properties, which have been successfully employed as label-free optical probes in biosensing applications.  Here we report the use of polythiophene derivatives in conjunction of metallic striped nanorods for multiplexed DNA detection that enables simultaneous monitoring of multiple biological recognition events in a label-free fashion.  Detection sensitivity at the attomole level has been successfully demonstrated and single-base mutation in the target DNA sequence has been differentiated with more than 3-fold differences in fluorescence intensities. The same multiplexed label-free assay concept has also been expanded to monitor other molecular interactions where DNA binding is involved.
(556) Directing the Assembly of Anisotropic Nanostructures over Large Distances; Byron Gates1, Michael Wang1; 1Simon Fraser University
This talk will describe the assembly of anisotropic nanostructures over large distances using electric fields. These studies are based on the dielectrophoretic movement of nanowires over distances greater than 1 cm. The process has been applied to the assembly of both metallic and semiconducting nanostructures. Typically, the assembly of metallic nanowires is limited to shorter distances whereas large distances have been achieved primarily through the assembly of carbon nanotubes. Large distances are preferable for the ease of incorporating these nanostructures into electronic devices or to otherwise take advantage of the anisotropy of these nanostructures. These studies provide insight into the dielectrophoretic response of metals and semiconductors. This presentation will review recent results as well as the limitations of this technique.
(557) Applications of Ionic Nanocrystals in Biosensing; Wenwan Zhong1; 1University of California, Riverside
Non-fluorescent ionic nanocrystals could be applied in fluorescence-based biosensing depending only on their small dimensions and unique surface property. Herein, two alternative strategies for amplification of fluorescent signals in biosensing using ionic nanocrystals such as CdSe and PbS were reported. One utilizes the fast ionic exchange rate of the nanocrystals to release the divalent metal ions by monovalent metal ions and trigger the fluorescence of the metal-responsive dyes. The other is to employ the special surface activity of the nanocrystals as DNAzyme cofactors for continuous signal amplification with gentle temperature cycles. Both could be applied to detect trace levels of DNA or RNA in biological samples in planar arrays. These strategies represent robust, simple, and low-cost analytical approaches in the utilization of the advanced nanomaterials which could greatly help to expand the application range of nanotechnology. 
(558) Glow Discharge – Optical Emission Spectrometry for Imaging of Proteins after Gel-Electrophoretic Separation; Carsten Engelhard1, Meghan C. McCormick1, Steven J. Ray1, Gary M. Hieftje1; 1Indiana University
Gel electrophoresis (GE) is the most popular procedure for the separation, resolution and purification of biopolymers in complex mixtures.  In 2-D GE, separation is achieved according to the isoelectric point of the constituents in one direction and to the electrophoretic mobility along the second.  The result is an array of biopolymers separated according to both mass and chemical composition. After staining or developing the gels, detection and quantitation is achieved by techniques such as densitometry, phosphorescence, fluorography or autoradiography.  However, these methods suffer from disappointing limits of detection, limited linear dynamic range or even radioactive waste.  Moreover, elemental analysis usually requires gel excision and digestion or electroelution before such analyses can be performed. Recently, a pulsed radio frequency (rf) glow discharge (GD) was coupled to a monochromatic imaging spectrometer (MIS) to perform surface elemental imaging of electropherograms.  Here, a 2-D gel separation is subjected to sputtering and excitation by a glow discharge source.  The rf energy is applied in short pulses to reduce the effect of diffusion of sputtered atoms before they emit.  Moreover, a pulsed discharge limits the sample surface temperature and enables direct use of fragile substrates such as membranes or gels.  This technique allows the identification of biological metal associations, e.g. the study of metalloproteins after separation under native conditions.  Model proteins were separated by gel electrophoresis, stained with silver-enhanced colloidal gold, transferred to a blotting membrane, and imaged with the rfGD-MIS instrument. The influence of a variety of parameters (cell pressure, forward power, rf pulse width, etc.) on the performance of the instrument will be discussed.  Laterally resolved emission maps have been obtained and current analytical figures of merit will be 
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presented.  The rfGD-MIS provides femtomole – limits of detection (e.g. bovine serum albumin LOD = 0.05 ng / 1 mm2 spot).
(559) Operation of an ICP-MS at 1 L/min Argon Gas Flow and Application as Element Selective Detector in Speciation Analysis; Wolfgang Buscher1, 2, Thorben Pfeifer1, Michael Sperling1,2; 1University of Münster, 2EVISA
Inductively coupled plasma (ICP) excitation sources are powerful tools for elemental analysis both in optical emission (ICP-OES) and in mass spectrometry (ICP-MS). The conventional ICP discharges appear in front of the so called Fassel-type torch that consists of three concentric quartz glass tubes and consumes typically 15-17 L/min argon gas. Most of the needed argon is used to cool the outer tube of the ICP torch and to prevent the sample aerosol introduced into the plasma through the inner torch tube from reaching the outer torch walls. To enable an ICP source to be operated at only 1 L/min of argon, the outer cooling gas flow (by far the largest fraction of the total argon flow) can be replaced by an external cooling stream of compressed air.  In this presentation the design of the so called UMAS discharge vessel is presented (UMAS: Universal Mass Spectrometric Detector for Speciation Analysis). It is constructed based on a single ‘bubble shaped’ quartz glass tube that can easily be placed into the load coil. The toroidal structure of the plasma inside this torch is still similar in comparison to the Fassel-type ICPs but in contrast the plasma zone is located inside the ‘bubble’ and is no longer flame like. In OES the spectral emissions can be measured through the torch ‘chimney’. Coupled to MS, the sampler orifice needs to be located very close to the plasma to collect the ions ideally at the place of highest abundance. Therefore a special UMAS-torch chimney in combination with a special design of the sampler tip have been developed to reach highest ion transfer rates into the mass spectrometer. The achieved analytical figures of merit are comparable to those of conventional ICP-MS systems. Particularly when used as element selective detector after chromatographic separation of metal-containing (bio)molecules the UMAS source is of advantage over the conventional ICP-MS excitation source. The argon consumption per analyzed sample can be reduced substantially due to the long waiting phases in chromatography. The UMAS ion source has successfully been coupled to both liquid and gas chromatography and used as speciation detector.
(560) Comparing a Magnetically Excited Microwave Plasma with an ICP as an Atomisation Source for Atomic Spectroscopy; Michael Hammer1, Craig Taylor1; 1Varian Australia
This paper discusses the differences between a nitrogen based Magnetically Excited Microwave Plasma source and an argon based ICP source, in relation to its use as an atomisation source for Atomic Spectroscopy. Comparisons of performance characteristics when using a diatomic gas rather than a monoatomic gas, and of using microwaves rather than rf to sustain the plasma will be discussed. Simplification of spectra due to weaker ion lines, and performance and results for some typical ‘real’ sample analysis will also be shown. 
(561) Ambient Desorption/Ionization Mass Spectrometry (ADI-MS): Plasma-Based Tools and Methods; Jacob Shelley1, Kevin Pfeuffer1, Steven Ray1, Gary Hieftje1; 1Indiana University
Traditionally, the role of plasma sources in mass spectrometry has been restricted mainly to elemental analysis.  However, some recent efforts have focused on using discharges formed at atmospheric pressure to obtain mass spectra of molecules with little or no fragmentation.  Furthermore, some discharges can be used to desorb analytes directly from their native environment, greatly reducing analysis times.  These ionization sources, along with other, non-plasma-based sources, have resulted in a new field termed ambient desorption/ionization mass spectrometry (ADI-MS).  ADI-MS sources have numerous advantages, including high ionization efficiency, soft ionization that results in simple mass spectra, and direct sampling (desorption and ionization) of solids, liquids, or gases.  The plasma-based ADI-MS sources include direct analysis in real time (DART), flowing atmospheric-pressure afterglow (FAPA), and the low-temperature plasma (LTP) probe.  While numerous applications of plasma-based ADI-MS have been presented, little experimental work has been performed to directly compare these methods in terms of analytical performance. In the current study, the desorption and ionization characteristics of DART, FAPA, and LTP are directly compared.  The DART and FAPA sources use direct-current, atmospheric-pressure discharges formed in a pin-to-plate geometry, whereas the LTP probe is based on an alternating-current, dielectric-barrier discharge inside a glass capillary.  All three sources use helium as the discharge gas because of the resulting high energy helium metastables (He*) that are created and used either for direct ionization or generation of reagent ions from atmospheric constituents.  Desorption characteristics of each source were determined by measuring ion signals for compounds of varying mass and enthalpy of vaporization.  This information was correlated with the temperature of each sample during analysis to determine the degree of thermal desorption that occurs with each source.  Additionally, the influence of matrix effects, through preferential desorption and competitive ionization, was evaluated by analysis of binary and ternary mixtures of differing composition.  Finally, methods to overcome problems of quantitation induced by matrix effects will be presented.
(562) Time Resolved Spectroscopic Measurement of High-Power Pulsed Microplasmas for Elemental Analysis at Nano-Liter Levels; Yoichi Nagata1, Kenji Kodama2, Hidekazu Miyahara1, Kuniyuki Kitagawa2, Akitoshi Okino1, Akbar Montaser3; 1Tokyo Institute of Technology, 2Nagoya University, 3George Washington University 
Inductively coupled plasma (ICP) is widely used as an ionization or excitation source for elemental analysis.  Plasma discharges have served as the most powerful tools for trace elemental analysis because they offer powers of detections at parts per quadrillion levels, dynamic range of up to 8 orders of magnitude, and relative freedom from interferences compared to combustion flames.  In recent years, elemental analysis research has centered on exploration of nano-particles, bio cells, and liquid samples that are small in volume, or are expensive or toxic. The conventional ICP system consumes large volumes of test sample (0.5 to 1 mL/min). To analyze small sample sizes more efficiently, a pulsed microplasma source has been developed for elemental analysis.  With this device, a pulsed power supply is developed to achieve high-power operation avoiding electrode damage due to overheating.  Extremely short-duration high voltage (~2.5 kV) pulses are applied for ignition of the plasma followed by longer duration, relatively low voltage (~0.5 kV) pulses to excite and ionize the analytes.  With this system, 40 kW of the peak electric input power can be realized to enhance the emission intensity 1500 times compared with the DC operation. To explore the analytical spectroscopic performances, yttrium solution was introduced with an ultrasonic nebulizer.  It was established that the ratio of the emission intensities is affected by the discharge waveform. Time resolved measurements were conducted to reveal the excitation/ionization mechanism in the microplasma source and to observe the various processes in the microplasma, from ignition to extinction.
ABSTRACTS

 (563) Evaluation of Pulsed Radiofrequency Glow Discharge Optical Emission Spectrometry for Depth Profile Analysis of Amorphous Silicon Solar Cells; Beatriz Fernández1, Pascal Sánchez2, Armando Menéndez2, Rosario Pereiro1, Alfredo Sanz-Medel1; 1University of Oviedo, 2ITMA Foundation
The search for viable renewable energy sources is continuously growing and, in this sense, over the past years solar energy conversion is of great interest. Thin film silicon, i.e. amorphous silicon (a-Si:H) and microcrystalline silicon (uc-Si:H) solar cells as well as micromorph (a-Si:H/uc-Si:H) tandems constitute, at present, one of the most promising avenues for further cost-reduction of traditional polycrystalline solar cells. In comparison to these well-established wafers based crystalline solar technology, thin film silicon offers several advantages, such as a much lower material consumption, the possibility of large area deposition, low temperature processes, use of cheap and flexible substrates, and the integrated series connection. Rapid and accurate surface analytical techniques for the analysis of solids are essential for the achievement and maintenance of high quality in existing manufacturing processes and, also, are currently of great relevance in many branches of modern science and engineering, such as solar technology. Radiofrequency glow discharge (rf-GD) coupled to optical emission spectrometry is a powerful technique for the direct analysis of solids. The increasing need to characterize complex specimens, including thin coatings and semiconductors, is forcing the development of new strategies for rf-GD operation. In this sense, the potential of pulsed GDs are starting to be investigated due to the advantages that they could offer in comparison with those operating in a continuous mode, such as a higher sensitivity, less problems derived from thermal effects on the sample, and better depth resolution for the analysis of thin films. In this communication, a critical comparison between pulsed and continuous GD modes has been carried out for the analysis of amorphous silicon solar cells, in terms of signal intensities, sputtering rates, crater shapes, limits of detection, etc. Additionally, in order to evaluate the ability of pulsed rf-GD-OES for depth profiling analysis, a wide variety of thin films (with layers in the range of few nanometers) and substrates (conductive and insulator matrices) have been investigated for this type of solar cells.
(564) Resolution Targets for Raman Chemical Imaging of Pharmaceutical Materials; John Kauffman1, Sean Gilliam1, R. Scott Martin2; 1FDA, 2Saint Louis University
Microfluidic methods have been used to construct resolution targets composed of thick polyethylene glycol (PEG) line patterns on silicon substrates.  Chemical images of these bar target-like PEG-on-silicon devices exhibit lower spatial resolution than the resolution measured with metal-on-glass bar targets, and this behavior is attributed to lateral photon diffusion resulting from subsurface scattering.  Subsurface photon diffusion is expected to occur when solid pharmaceutical materials are examined with chemical imaging technology because such materials are often optically thick, non-opaque to the excitation source, and scatter light.  The PEG-on-silicon and metal-on-glass resolution targets described in this presentation have been used to develop quantitative measures of the spatial resolution that is achievable when pharmaceutical materials are imaged with spectroscopic chemical imaging instruments.  We will discuss the relative merits of two different measures of spatial resolution from chemical images of these targets.  The first of these is the contrast, which can be measured directly from chemical images of bar targets, and is commonly used as a figure of merit for resolution.  The second is the point spread function, which has been extracted from chemical images of bar targets by curve-fitting procedures.  The Fourier transform of the point spread function is the modulation transfer function, which provides the frequency response of the optical system including the effects of light-matter interactions in the sample.  We will compare the modulation transfer function and the contrast transfer function, and we will describe the use of the modulation transfer function to predict the dependence of resolution on sample properties such as thickness and image properties such as signal-to-noise ratio.
(565) Analyzing and Visualizing Large Raman Images; Jeremy Shaver1, Eunah Lee2, Andrew Whitley2, R. Scott Koch1; 1Eigenvector Research, Inc., 2HORIBA Jobin Yvon, Inc.
In spectroscopic imaging techniques such as Raman imaging, chemically-specific responses are obtained for each given physical volume in a sample. These responses permit identification of identity, physical location, distribution, and other information on the species in the sample. Spectroscopic images also often provide significant “oversampling” where the data set consists of many highly correlated measurements which provide the opportunity for unique numerical analysis methods and display of results. The advantage of such imaging techniques is also their downfall. As instrumentation throughput and automation improves, the ability to collect high-signal spectra from larger and larger physical regions has also improved. Images measured at thousands of Raman shift frequencies at hundreds of physical positions in a sample (in either one, two or three dimensions) contain vast amounts of useful data, but are often too large to read into the standard desktop computer. Downsampling these data sets in wavenumber and/or spatial domain is a simple way to manage the problem, but makes assumptions which the analyst may not be willing to make and may throw away the very advantages the imaging technique offered in the first place. In this paper, we will discuss some alternative methods of analyzing large images which make use of model updating approaches in which a factor-based model is calculated on a portion of an image and then updated as additional information in the image is read. Such approaches allow for analysis of nearly unlimited image sizes without calculation of grand covariance matricies (which may also be too large to calculate). The extension of such techniques to curve resolution models and regression models will be discussed. Finally, these methods will be demonstrated on three-dimensional (volumetric) images which would be difficult or impossible to analyze using standard approaches. 
(566) Integrating Raman and Micro X-ray Fluorescence Spectroscopic Imaging for Comprehensive Materials Characterization; George Havrilla1, Ursula Fittschen1, Eunah Lee2; 1Los Alamos National Laboratory, 2HORIBA Jobin Yvon
In characterizing materials, a variety of methods and measurement techniques are available to the analyst in answering the questions of “what is in this?” and “how much?” However in order to provide answers to these universal questions, there are no magic bullet methods which can provide all the answers. The analyst must rely on an array of techniques to provide the fundamental information on a new material, one that has failed or the performance of a material in use.  One area of growing spectroscopic interest is spectroscopic imaging. This spatially resolved spectroscopic analysis approach offers unique insights which cannot be obtained through typical bulk elemental or single point data collection. Although not all instrumental methods offer this capability, the ability to obtain spatially resolved elemental or molecular information over many micrometers, millimeters or even centimeters of area can reveal unexpected information on the material being studied. In the simple approach, regions of interest, i.e. specific elements, can be spatially mapped. However, if full spectra are acquired at each map pixel, the full spectra offer an information rich data cube which can be mined for unexpected elements and ultimately chemical phase information. 
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Unfortunately, there is only a small effort in implementing chemometric tools in processing these spectroscopic images, and even less effort has been expended in integrating different spectroscopic platforms. For example, elemental maps of a mineral cross section can be easily obtained using MXRF mapping addressing trace elemental distribution in the mineral.  When this elemental information is complemented with molecular information from Raman spectral data from the same area, then the information content takes a quantum step increase. The power of combining the spectral information from two orthogonal spectroscopic techniques offers a new level of information not achieved by either technique alone.  This work will offer an initial approach in collecting and processing both elemental and molecular full spectra data sets with the goal of a comprehensive approach to materials characterization using a mineral cross section and a model particle array as initial samples. LA-UR 09-02380 
(567) An Integrated Raman, Laser Ablation and LIBS System for Elemental and Molecular Imaging; Alan Koenig1, Todor Todorov1; 1United States Geological Survey
The installation of a Raman spectrometer directly within a Laser Ablation system used for LA-ICP-MS allows quasi-simultaneous direct measurements of both molecular information from the Raman system along with trace element measurements from the LA-ICP-MS system. An additional outcome of this novel integration is the possibility of simultaneous Laser Induced Breakdown Spectroscopy (LIBS) measurements using the laser from the LA system and spectrometer within the Raman platform. The ability to measure major and minor elements via LIBS allows matrix identification and the possibility of internal standard determination which improves quantification for LA-ICP-MS measurements. Application examples include gas composition measurements of fluid inclusions, mineral structure in fish ear bones, tissue analysis and mineral polymorph identification all prior to elemental determination by LIBS and LA-ICP-MS. Design of the system, first results and future directions for integrated LIBS, Raman and LA-ICP-MS will be discussed.
(568) Micro-Raman Spectroscopy to Study Stress States and Dopand Distributions in Multicrystalline Silicon (mc-Si) Bulk and Thin Film Solar Cells; S. H. Christiansen1,2, M. Becker1,2, G. Sarau1, R. Agaiby2, A. Bochmann1, A. Gawlik1, S. B. Thapa2, M. Holla3, W. Seifert3, J. Schneider4; 1Institute of Photonic Technology, 2Max-Planck Institute, 3IHP/BTU Joint Lab, 4CSG Solar AG
Micro-Raman spectroscopy, electron backscatter diffraction (EBSD), and electron beam induced current (EBIC) techniques are combined to understand the relation between mechanical residual stresses at grain boundaries (GBs) and their character, microstructure, and electrical activity in multicrystalline silicon (mc-Si) solar cell material.  The grain structure is characterized by EBSD measurements which provide for 3D orientation information at each spot and allow for the determination of GB types and even populations when EBSD mappings are carried out over large areas. Stresses of several tens or even hundreds of MPa, as measured by Raman, are found e.g. in areas of GB junctions in mc-Si and prove not to influence the GBs’ electrical activity. Inhomogeneous distributions of residual stresses and electrical activity are observed along the same GB as well as along different GBs of the same character. Changes in electrical activity, as visualized by EBIC, are mostly related to dislocations or impurities superimposed at the GB or in the vicinity of GB junctions.  Results are obtained from: (i) bulk silicon solar cell material; (ii) mc-Si thin film material on glass substrates as obtained by crystallizing amorphous Si layers either in a furnace thereby carrying out solid phase crystallization or by a laser, thus encouraging melt mediated crystallization. In these materials, different mc-Si microstructures are observed and analyzed with respect to residual stresses, defect population and electrical performance.  The use of the combination of characterization methods – micro-Raman, EBSD, EBIC – to improve photovoltaic materials, to study processing yield and to carry out materials quality insurance are discussed with respect to complexity, measurement time, value of the information and characterization alternatives. Highly doped regions in silicon solar cells are essential for the proper and effective operation of a silicon solar cell. While the n-doped emitter region is usually produced by dopant (phosphor) diffusion from the gas phase, the highly p-doped back surface field is generated by alloying silicon with aluminum at the back surface of a silicon solar cell. This alloying process results in a silicon layer of a few µm thickness, for which roughly one out of 1000 atoms is aluminum. The excact dopant concentrations and - gradients within the BSFs are usually measured by the electrochemical capacitance – voltage (ECV) method. A method which lacks spatial resolution as the measurement results are integrated, and therefore averaged, over an area at the back surface of a few mm2. Using Raman specific Fano resonances and small angle bevelling to prepare a largely smeared out BSF region, we are able to quantitatively determine the concentration of free holes in the BSF-region and to map the free hole concentration and concentration gradients on an effective length scale of a few 10 nm.  Acknowledgements This paper describes work partly funded by the following Collaborative Projects supported by the European Commission in the 7th Framework Programme: HIGH-EF (www.HIGH-EF.eu), contract number: 213303, ROD_SOL (www.rod-sol.eu), contract number: 227497 as well as work carried out in the framework of the ‘nanostress’ project, funded jointly by the Max-Planck and Fraunhofer society. 
(569) Algorithms for Raman Image Reconstruction; Miloš Miljkoviæ1, Max Diem1; 1Northeastern University
Confocal Raman micro-spectroscopy (Raman MSP) offers the same spatial resolution as confocal fluorescence microscopy, but detects the inherent spectral features of biochemical compounds, rather than the signals of external chromophores. Thus, Raman MSP is a powerful tool to study biochemical organization and processes in cells, and pharmaceutically important events such as the uptake of drugs or drug delivery systems into cells.  Raman hyperspectral data sets were typically collected at 300 to 500 nm spatial resolution, 250 to 500 ms dwell time and incident laser power of about 15 mW at the sample at 488, 414.5 or 632.8 nm excitation wavelength. Data were collected using a 60X, NA = 1 water immersion objective. Due to the noisy nature of the individual Raman spectra, extensive use of  pre-processing and multivariate methods of data analysis is required. Methods for image reconstruction include agglomerative hierarchical clustering analysis (HCA), divisive cluster analysis (DCA), principal component (PCA) and vertex component analysis. These methods afford extraordinary sensitivity to small, recurring changes in the spectral dataset, and have allowed us to monitor subcellular organization and uptake of drug-loaded nanoparticles into cells. Furthermore, the dynamics and intra-cellular fate of such drug delivery systems could be monitored. 
(570) FT-NIR Spectrometry in Flax Fiber Analysis; James de Haseth1,2, Franklin Barton, II1; 1Light Light Solutions, LLC, 2University of Georgia
The flax plant produces both linseed and fiber.  While linseed is a common chemical feedstock, such as for drying agents in oil paints and in the production of linoleum from linseed oil, the fiber is one of the oldest textile crops in the world.  The fiber is best known when it is woven into linen.  There are other uses for the fiber, such as in the production of strong or ashless paper (for example, Bible 
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paper and cigarette paper), and for natural product fillers for cushions and strengthening materials in resins.  It is important commercially to be able to gauge the quality of the fiber for the inclusion in various final products.  When flax fibers are separated from the plant, residue from the plant may be left on the fiber itself.  This residue is referred to as shive.  Shive must be removed from the fiber before the fiber is incorporated into the final product.  As flax fiber is an extremely inhomogeneous product appropriate sampling by spectrometry must be undertaken to assure a sufficiently large sample is measured to determine the average quality of the fiber.  Models for chemometric determination of shive content have been developed for dispersive NIR spectrometers, but in a production facility it is not feasible to use “grab” samples to test the quality of the fiber.  Instead an FT-NIR spectrometer has been developed that can measure an 8” diameter sampling area on a web or bale.  This sampling area can be translated across the web or bale for better accuracy measurements. The inherent sensitivity of interferometric measurements allows stand-off measurements that would not be straightforward with the use of dispersive instrumentation.  Furthermore the Fourier transform instrument covers a wider bandpass than most dispersive instruments as well as producing spectra at higher resolutions.  The spectrometry and chemometric models have been shown to be robust and reliable.
(571) Correlated Measurements Among Surface-Enhanced Raman Scattering (SERS); Tamitake Itoh1, Kenichi Yoshida2, Hiroharu Tamaru3, Vasudevanpillai Biju1, Mitsuru Ishikawa1, Yukihiro Ozaki2; 1AIST, 2Kwansei Gakuin University, 3The University of Tokyo 
The quantitative nature of electromagnetic (EM) enhancement effect on surface-enhanced resonance Raman scattering (SERRS) is demonstrated for rhodamine molecules adsorbed on Ag nanostructures. Polarization-dependence of the plasma-resonance and the SERRS spectra from single isolated Ag nanostructures was associated with observations by scanning electron microscopy to achieve one-to-one relationship between optical response and the morphology of the nanostructures. Experimental observations were compared with finite-difference time-domain simulations of the EM field using individual morphology of the nanostructures. The experimental enhancement factor of SERRS ~ 10^9 was consistent with that of the simulation within a factor of ~ 2 for several excitation wavelengths. Our results fortify the indispensible importance of SERRS-EM theory to design metal nanostructures generating strong EM enhancement.
(572) Theoretical Study of Surface-Enhanced Infrared Absorption; Masatoshi Osawa1; 1Hokkaido University
Infrared absorption of molecules adsorbed on metal nanoparticles or rough metal surfaces is significantly enhanced. An electromagnetic model for the so-called surface-enhanced infrared absorption (SEIRA) is proposed. The metal substrate is modeled by an array of metal particles deposited on a dielectric substrate and, different from earlier models using effective medium approximations, their dipole interactions are treated explicitly. Image dipoles induced in the underlying substrate by the polarized metal particles are also included in the model. It will be shown that the image dipole plays an important role in the enhancement and affects the shape of infrared absorption. In situ, time-resolved monitoring of dynamics at the electrochemical interface examined with SEIRA also will be reported.

(573) Surface-Enhanced Vibrational Spectroscopy on Metal Nanoparticles; Peter  Griffiths1, Przemyslaw Brejna1, Ayuba Fasasi1; 1University of Idaho
Two ways of forming metal nanoparticles on different substrates will be discussed.  The first involves the preparation of very small monodisperse silver and gold nanoparticles by the reduction of appropriate salts trapped in reverse micelles.  It is shown that the enhancement factor for surface-enhanced infrared absorption (SEIRA) is significantly greater than for surfaces prepared by physical vapor deposition.  The second is the direct electroless deposition of germanium and silicon substrates.  Two applications will be discussed.  The first the formation of gold-coated AFM tips that are suitable for tip-enhanced Raman scattering (TERS).  In the second application, it will be shown that a nitro aromatic compound (para-nitrothiophenol, PNTP) adsorbed silver nanoparticles on a germanium substrate can be reduced to the corresponding amine simply by immersion in water.  This reaction does not take place on other substrates such as silicon or ZnSe, so the reaction involves the transfer of electrons from the germanium substrate through the silver nanoparticles to the PNTP.
(574) Applications of Imaging in the Production and Analysis of Counterfeit Security Documents; Joel Zlotnick; 1U.S. ICE Forensic Document Laboratory
In the area of counterfeiting, imaging plays an important role for counterfeiters in their production of counterfeit documents, and an equally important role for the forensic scientists who examine the resulting evidence.  It is important to discuss not only various imaging techniques that forensic scientists can use to examine counterfeits, but also to understand that different imaging processes used by a counterfeiter can be identified based on characteristics in the document. A wide variety of imaging processes are generally used to produce a counterfeit document.  A typical counterfeiting scenario consists of a series of steps, including image capture, image optimization and production of the final hardcopy (including stock production and personalization).  Each step involves a particular set of technical processes and tools, from selection of a genuine template document to imaging hardware and software, and this diversity of equipment and procedure causes different counterfeiters to produce documents of varying quality.  Furthermore, counterfeits from different shops will exhibit different characteristics, which will seldom be replicated by different counterfeiters operating independently of one another.  These realities make it possible to classify counterfeit documents according to specific manufacturing characteristics that associate them to particular counterfeiting shops, in addition to supporting the core conclusion that the document is counterfeit. In many cases, these manufacturing characteristics can be observed using only magnification – for example, printing process identification, which provides insight into the imaging and printing equipment used to produce a counterfeit.  However, there are many instances where specific imaging techniques, ranging from digital and ultraviolet imaging to filter photography and even chemical imaging, can be beneficial in the analysis of counterfeit documents. This presentation will provide an overview of how common imaging processes used in the creation of counterfeit documents are identified, and an understanding of various imaging processes that can be used by forensic scientists to extract forensic information contained in counterfeits. 
(575) Applications of Image Analysis on Pharmaceutical Products; Nicola Ranieri1, Doug Albright1; 1USFDA Forensic Chemistry Center
Image Analysis (IA) is used in forensic science for comparative analysis between a known sample (control) and an unknown sample. The FDA’s Forensic Chemsitry Center (FCC) uses IA in 
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cases related to counterfeit pharmaceuticals and illicit drugs.  The purpose of this presentation is to describe a computerized IA method for comparing alpha-numeric printing encountered in evidence related to cases of counterfeit pharmaceuticals and illicit drugs. Because of the adaptive features of the human eye, the manual, real time image analysis method is less sensitive to variations of shades of color and detail. The computerized image analysis method described in this presentation does not suffer from this subjectivity and therefore is better at determining subtle differences between samples.  To achieve consistent results, the lighting procedure, the image acquisition, and the image analysis method were optimized.  This presentation will describe the IA method used on actual cases. Future applications also include 3D image profile analysis.
(576) Forensic Imaging Meets Questioned Document Examination; Joseph Stephens1; 1United States Secret Service
Forensic spectrometry and imaging has changed the way documents are examined.  Numerous techniques have been developed that allow for quick and selective differentiation of samples everything from filtered light examinations to real time mass spectrometry.  Documents are a compilation of inks, papers, and/or toners that can be analyzed for elemental composition as well as spectral properties.  The array of analytical techniques that are available for questioned document examination will be discussed.
(577) Bleaching Trends in Counterfeit Currency; Marybeth Dellibovi1; 1US Secret Service
Bleaching is a technique used by counterfeiters to create more deceptive counterfeit currency that maintains inherent security features.  Based on the skills and resources of the counterfeiter, a variety of techniques may be used, which can vary the quality of the resulting counterfeit.  Different imaging methods can be used to determine the identity of currency that was bleached.  This presentation will discuss the current bleaching techniques and imaging methods used by counterfeit specialists, and will review cases involving bleached currency.
(578) Biochemical Kinetics in an Acoustically Levitated Drop Reactor; Zakiah Pierre1, Alexander Scheeline1; 1University of Illinois Urbana-Champaign
Over the past 5 years, acoustic levitation has become a technique uniquely suited for studying biochemical reactions.  Acoustic levitation offers several advantages over typical reaction systems, including small sample volume (and mass), the prevention of chemical contamination between drops and external objects, and freedom from gratuitous heterogeneous reaction, since no walls are present.  We have developed an acoustically-Levitated Drop Reactor (LDR). Two means of drop generation are in use: a three-capillary bundle for drop generation using Poiseuille flow, and inductive droplet injectors for contact free, discrete drop growth through aggregation of multiple droplets.  A fiber-optic/photomultiplier detection system allows study of fluorophores.  Our focus is on enzyme-catalyzed reaction kinetics related to free radical and oxidative stress chemistry. We report kinetic measurements and rate constants for the well known reactions between NADH, H2O2, and horseradish peroxidase using the LDR.  We compare rate constants obtained in the LDR to those previously published.  Have previously obtained rate constants been compromised by radical recombination at reactor walls?  We report progress in answering this question as well as describing future directions with the LDR.
(579) Distance-Dependent Fluorescence Quenching of Conjugated Polymer on Au/Ag Barcoded Nanorods; Weiming Zheng1, Lin He1; 1Department of Chemistry, NC State University
Fluorescent conjugated polymers have been successfully coupled with Au/Ag barcoded nanorods in the development of label-free, multiplexed bioassay.  During the assay development we have found that fluorescence of conjugated polymers was strongly quenched by the Au/Ag surface when the polymers were attached directly on the metal surface.  By introducing an inorganic layer between the metal surface and the conjugated polymer, fluorescent signals can be recovered.  To ensure reproducible assay readouts and enable quantitative measurements of target analytes, it is essential to understand the effect of surface-polymer separation on fluorescent signal intensity.  Herein we describe our initial effort in investigating the fluorescence behavior of conjugated polymers near the metal nanorods by attenuating the thickness of SiO2 coatings between the metal surface and the polymer as a spacer.  SiO2 was synthesized via sol-gel process and its thickness was controlled by varying deposition time.  Our preliminary results show that the amount of fluorescence of conjugated polymers quenched by Au/Ag barcoded nanorods exponentially decays away from the surface when the polymer-surface spacing varies from 0-20 nm.  This distance-dependent fluorescence quenching phenomenon is comparable with that of small organic dye molecules, such as Dylight 488 of similar emission profile as the conjugated polymer.  A similar distance-dependent trend is also observed for conjugated polymers near 13-nm spherical gold nanoparticles or 2-dimensionally flat gold substrates, suggesting its independency towards substrate geometric shapes.  The potential of utilizing this distance-dependent phenomenon to monitor in-situ movement of biomolecules perpendicular to a flat surface will be explored in this presentation as well.
(580) Fluorescense Spectroscopy for Rapid Detection and Classification of Bacterial Pathogens; David Himmelsbach1,3, Miryeong Sohn2,3, Franklin Barton, II1,3, Paula Fedorka-Cray3; 1Light Light Solutions, LLC, 2Universsity of Georgia, 3R. B. Russell Res. Ctr.-USDA, ARS 
Escherichia coli, Salmonella, and Campylobacter, which are the most commonly identified commensal and pathogenic bacteria in foods, have been detected and differentiated using fluorescence spectroscopy with multivariate analysis. Each bacterial sample cultured under controlled conditions. Synchronous scanning was employed to find the optimum excitation and emission wavelengths for individual bacteria. The wavelength interval was varied from 10 to 200 nm. The synchronous spectra and two-dimensional plots showed two maximum excitation wavelenghts, 225 and 280 nm and one maximum emission band, 335-345 nm, All three bacterial genera gave essentailly the same synchronous scanning results with similar emission bands. However, the application of principal component analysis (PCA) to their fluorescence emissions resulted in successful classification of the bacteria by their genus as well as concentration. The detection limit was approximately 103-104 cells/ml for each bacterial sample. These results demonstrated that fluorescence spectroscopy, when coupled with PCA processing, has the potential to detect and to classify bacterial pathogens in liquids. The methology is rapid (less than 10 min), is inexpensive and requires minimal sample preparation compared to standard analytical methods.
(581) Fluorescent Measurement of Daunorubicin Uptake and Efflux in One and the Same Leukemic Cell Selected in a Microfluidic Chamber; Paul Li1, Yuchun Chen1; 1Simon Fraser University, 2Simon Fraser University
Long-term monitoring of the concentration of chemical molecules on biological cells, and on an individual cell, may provide new 
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information about unusual cellular response to reagents. Glass microchips of various designs were fabricated with a special cell retention chamber that allows selection, retention and shuttling of a single biological cell for real-time observation and analysis [1]. Simultaneous optical observation and fluorescent-based drug concentration measurement of the single cells have been achieved. In particular, efflux of fluorescent molecules (i.e. fluorescein) have been monitored and studied in a single cancer cell, revealing the molecular efflux kinetics [2]. Multiple-drug resistance (MDR), which leads to extensive efflux of cytotoxic drugs from cancer cells, is a major cause of cancer chemotherapy failure. Same-single-cell analysis (SASCA) is developed and employed to investigate modulation of MDR, manifested as an inhibition of drug efflux, or increased drug accumulation [3]. Measurement of the accumulation and efflux of daunorubicin was performed on the same single wild-type and resistant leukemic cells retained within the microfluidic biochip. Inhibition of MDR using drugs such as cyclosporine, and herbal compounds are reported. Cyclosporine is found to be a more potent MDR inhibitor, as compared to our previously used one, verapamil [3]. The SASCA method works even on small number of cells, uses the same cell as the test cell and control cell, and provides a potentially useful functional assay for modulation of MDR in improved chemotherapy. [1] Larry Peng and Paul C. H. Li, “A three-dimensional flow control concept for single-cell experiments on a microchip (I): cell selection, cell retention, cell culture, cell balancing and cell scanning”, Anal. Chem., 2004, 76, 5273-5281.  [2] Paul C.H. and Derek Chew, “Measurement of Intracellular Drug Concentration in a Single Cancer Cell Isolated in a Microfabricated Biochip for Cancer Diagnosis”, Proceedings of the 2nd Integration and Commercialization of Micro and Nanosystems International Conference & Exhibition, June 3-5, 2008, Hong Kong. [3] Xiujun Li, Victor Ling, Paul C.H. Li, “Same-Single-Cell Approach (SASCA) for the Study of Drug Efflux Modulation of Multidrug Resistant Cells Using a Microfluidic Chip”, Anal. Chem. 2008, 80, 4095-4102. 
(582) Near-Infrared Fluorophores for Biomolecule Characterization and Labeling; Gabor Patonay1, Garfield Beckford1, Lucjan Strekowski1, Maged Henary1, Sang Hoon Kim1; 1Georgia State University
Near-Infrared (NIR) fluorescence has been valuable in analytical and bioanalytical chemistry.  NIR probes and labels have been used for several applications, including solvent polarity, hydrophobicity, DNA sequencing, immunoassays, CE separations, etc.  The NIR region (700-1100 nm) has advantages for the analytical chemist due to the inherently lower background interference and the high molar absorptivities of NIR chromophores. Low background interference is especially important in bioanalytical application samples containing a complex biological matrix.  Covalent labeling is the preferred method but requires NIR dyes with appropriate reactive moieties.  The use of hydrophobic NIR chromophores may make non-covalent labeling a viable alternative. Several dyes have been evaluated during these studies to determine the importance of the hydrophobicity of NIR dyes in binding to biomolecules including serum albumins.  NIR dye homologs were synthesized containing the same chromophore but substituents of varying hydrophobicity.  Hydrophobic moieties were represented by alkyl and aryl groups, and hydrophilic moieties were polyethylene glycols (PEG).  NIR dyes of varying hydrophobicity exhibited varying degrees of H-aggregation in aqueous solution; PEGylated NIR dyes had very little aggregation and their binding constants were smaller as well, indicating that the degree of H-aggregation could be used as an indicator to predict binding characteristics to biomolecules.  Typical dye structures that exhibit large binding constants were compared in order to characterize non-covalent applications.  The utility of NIR dyes as tracers for measuring small molecule binding to biomolecules (e.g., HSA) was demonstrated via CE using NIR LIF detection.  In addition PEGylated NIR dyes have been evaluated.  Water soluble NIR dyes do not require the use of organic co-solvents during sample preparation hence avoiding possible damage to proteins. 
(583) Using EEM Fluorescence in Combination with PARAFAC Analysis to Simultaneously Monitor Quercetin in it Deprotonated, Dimeric, and Protein Bound States; Renee Jiji1, John Simpson1; 1University of Missouri
Quercetin is one of the most abundant flavonoids found in plants.  It exhibits both antioxidant and anti-amyloidogenic properties. Thus it is often used as a model compound to evaluate the therapeutic potential of flavonoids in various systems.  Although flavonoids have great therapeutic potential, their behavior in aqueous environments can be unpredictable, primarily due to the potential formation of concentration dependent aggregates as well as pH dependent hydrolysis products. Before flavonoids based therapies can be introduced, a better understanding of the complex behavior of flavonoids is needed. Quercetin is naturally fluorescent and its fluorescence properties have been shown to vary with environment. A series of aqueous quercetin solutions, in which both pH and concentration were varied, were characterized using excitation-emission matrix (EEM) fluorescence.  Serum albumins, commonly referred to as transport or carrier proteins, exhibit non-specific binding to a variety of small molecules including quercetin. Thus, we also characterized the native fluorescence of quercetin in the presence of low concentrations of BSA (bovine serum albumin). The data were analyzed using weighted-parallel factor analysis (PARAFAC), with preliminary results indicating three distinct components attributable to quercetin, each associated with pH, concentration or the presence of BSA.
(584) One Stop Shopping: Feature Selection, Classification, and Prediction in a Single Step; Barry Lavine1, Nikhil Mirjankar1, Yehia Mechref2, David Clemmer2; 1Oklahoma State University, 2Indiana University
We report on the development of a genetic algorithm (GA) that employs both supervised and unsupervised learning to mine proteomic data.  The pattern recognition GA selects features that increase clustering of the samples in a principal component plot of the data while simultaneously optimizing the separation of the classes in a plot of the two or three largest principal components.  Because the largest principal components capture the bulk of the variance in the data, features chosen by the pattern recognition GA contain information primarily about differences between the classes in the data set.  For training sets with small amounts of labeled data (i.e., data points tagged with a class label) and large amounts of unlabeled data (i.e., data points not tagged with a class label), this approach is preferred, as our results show since information in the unlabeled data is used by the fitness function to guide feature selection.  The efficacy and efficiency of the pattern recognition GA was evaluated in two studies.  In the first study, features from profiles of N-glycans derived from 10-µL serum sample aliquots that could serve as potential biomarkers for esophageal cancer were identified using the pattern recognition GA.  In the second study, time tags that could serve as potential biomarkers for liver cancer were identified from ion mobility mass spectral data.
(585) Uncertainty Assessment of Clinical Microbiology FT-IR Spectroscopy Chemometrics Models; Jose Menezes1, Ornella Preisner1, Joao Lopes2; 1Technical University of Lisbon, 2Faculty of Pharmacy University of Oporto
In the last 10 years, Fourier transform infrared (FT-IR) spectroscopy has been used as a complementary technique for 
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bacteria classification and identification due to its rapid and highly specific ‘fingerprinting’ capabilities. Proper spectra handling and processing algorithms are the requirements for successful method implementation. Chemometrics methods such as principal component analysis (PCA), discriminant partial least-squares regression (PLS-DA), and soft independent modelling of class analogy (SIMCA) have found particular relevance in this context. Despite its applicability, robustness of multivariate calibration is still a key issue for effective application of FT-IR spectroscopy for microorganisms’ classification. Resampling methods provide an alternative to estimate dispersion measurements in the context of PCA, PLSDA and SIMCA modelling.  This study focuses on the comparison of PCA, PLSDA and SIMCA methodologies for bacteria discrimination based on FT-IR spectra. Bias and uncertainty for all implementations in terms of bacteria classification prediction were evaluated using two non-parametric resampling methods - jackknife and bootstrap. Employed bootstrapping and jackknifing methods demonstrated to be valid alternatives to estimate bias and variance for non-supervised and supervised microorganisms discrimination models, thus providing a more robust and conclusive diagnostics as required when dealing with clinical applications. 
(586) Soft vs Hard Orthogonalization Filters in Classification Modeling; Jeremy Shaver1, Neal Gallagher1, Barry Wise1; 1Eigenvector Research, Inc.
Over the past 10 years, a number of powerful spectral analysis methods have been published which make use of orthogonalization (i.e. projection followed by weighted subtraction) of interferences or “clutter”. Such filtering methods provide a means to remove interferences arising from background chemical or physical species, instrumental artifacts, or systematic sampling errors. They have been used very effectively with complex biological systems, remote sensing applications, and calibration transfer problems. This class of methods includes Orthogonal Partial Least Squares (O-PLS), External Parameter Orthogonalization (EPO), Orthogonal Signal Correction (OSC), Direct Orthogonal Projection (DOP), Constrained Principal Spectral Analysis (CPSA), Generalized Least Squares Weighting (GLSW), and Science Based Calibration (SBC) among others. All are based on the orthogonalization premise and each touts a unique ability to improve model performance, robustness, and/or interpretability. However, in spite of their unique claims, these methods are all highly related and some are essentially identical. This paper will discuss how these methods are related and how they perform in classification-type applications. Differences in implementation and performance will be discussed and presented. 
(587) Spatial Compression and Noise Scaling for Improved Multivariate Analysis of Hyperspectral Fluorescence Images; David Haaland1,2, Howland Jones2, Michael Sinclair2, Ryan Davis2, Bryan Carson2; 1Spectral Resolutions, LLC, 2Sandia National Laboratories
Images obtained from hyperspectral fluorescence microscopes can yield significant new information and better quantitative details and contrast from biological samples relative to images obtained from more traditional filter-based fluorescence microscopes.  In order to efficiently extract the information contained in the hyperspectral images, we have been applying multivariate curve resolution (MCR) alternating least squares methods to the data.  In order to achieve improved sensitivity and quantitation, we recently have been scaling the data for the presence of both Poisson noise and read noise present in the images.  Scaling is an approximation to a full weighted least squares MCR approach, but is required to reduce the computational burden on these very large data sets that approach 1 GB in size.  The effectiveness of this approximation is image dependent and depends on the spatial distribution and dynamic resolution of the image both spectrally and spatially.  The scaling also does not take into account the small but pervasive correlated noise in the data.  We have found that the correlated noise is randomly distributed spatially and therefore its effect on the analysis can be reduced by spatial binning of the image.  Spectral binning also is found to reduce the effect of correlated noise.  Spatial and spectral binning also can serve to dramatically decrease the computational time required for the MCR extraction of the pure component emission spectra.  We find that spatial binning can serve to improve the appropriateness of the scaling approximation to the full weighted least squares MCR solution.  The combination of spatial compression and noise scaling will be demonstrated with the MCR analysis of experimentally-derived hyperspectral images of biological samples and to simulated hyperspectral images obtained using the MCR results obtained from the real images.  The speed advantages and the improvement in the accuracy of the MCR analyses will be demonstrated with this combination of spatial compression and noise scaling. Sandia is a multi-program laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of Energy under Contract DE-ACO4-94AL85000.  A portion of this work was supported by the Microscale Immune Studies Laboratory Grand Challenge LDRD. 
(588) Novel Algorithm for Registration of Hyperspectral Images and Retention Time Alignment of Multiway Data; Peter Harrington1, Yao Lu2, James Harnly2; 1OHIO University, 2US Department of Agriculture
The coupling of high resolution chromatography with high resolution multichannel detectors has placed new demands on chemometric approaches to deal with large volumes of data.  Hyperspectral images places similar demands as well on data analysis, especially when comparing images from different samples, the images have to be properly registered.  Alignment of data in hyperspectral images and multiway data is a critical first step in chemometric processing, because drift from object to object results in nonlinearities that can result in poor models and misleading results.  A novel unsupervised recursive polynomial alignment algorithm has been devised.  This algorithm will be demonstrated with liquid chromatography/mass spectrometry data of vegetable extracts and synthetic data.
(589) Integrated Sensing and Pattern Recognition; Robert Lodder; 1University of Kentucky
Modern hyperspectral imaging is able to collect large amounts of information at astonishing speed. Reducing these data from physical fields to high-level, useful information is difficult. Integrated computational imaging (ICI) is a process in which image information is encoded as it is sensed to produce information better suited for high-speed digital processors. Both spatial and spectral features of samples can be encoded in ICI. When spectral images are simultaneously obtained and encoded at many different wavelengths, the process is called hyperspectral integrated computational imaging (HICI). Lenslet arrays and masks are ideal for encoding spatial features of an image. This process is used to monitor samples for astrobiology. Complex molecular absorption filters can be used as mathematical factors in spectral encoding to create a factor-analytic optical calibration in a high-throughput spectrometer. In this system, the molecules in the filter effectively compute the calibration function by weighting the signals received at each wavelength over a broad wavelength range. One or two molecular filters are sufficient to produce a detector voltage that is proportional to an analyte concentration in the image field. Because a single detector voltage can reveal analyte concentration, HICI is able to calculate chemical images orders of magnitude more rapidly 
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than conventional chemometric approaches, which is useful for robotic missions with limited onboard computing capacity.
(590) Gas Phase Ammonia Detection for Air Quality Monitoring with Surface Plasmon Resonance Sensors; Nicola Menegazzo1, Jing Wang1, Bharat Boppana2, Raul Lobo2, Karl Booksh1; 1Univ of DE - Dept of Chem and Biochem, 2Univ of DE - Dept of Chem Eng
Chemically synthesized polyaniline (PAni) was evaluated for its potential to improve the sensitivity and impart chemical selectivity to surface plasmon resonance (SPR)-based sensors. Preliminary results obtained with spin-coated PAni layers displayed reliable detection of vapor-phase ammonia at < 40 ppm levels in synthetic dry air.  Gas-phase sensing with SPR has largely remained unexplored due to the small changes in refractive index induced by low molecular weight molecules as well as the non-selective nature of unmodified plasmonic sensors. Specially tailored coatings have been evaluated as a method to locally enrich the analyte through preferential partitioning, thereby amplifying refractive index changes, as well as improve upon chemical specificity by selectively interacting with the analyte of interest.  Ammonia represents a widespread low molecular weight analyte of particular interest due to its health hazards. At concentrations below 50 ppm it  is detectable by human olfaction, however, monitoring at concentrations below human detection thresholds requires the aid of chemical sensors. In particular, total fugitive emissions of ammonia and aminated volatile organic compounds (VOCs) from feed lots and agricultural fields post-fertilization can spike to hazardous levels. In the proposed approach, temporal fluctuations of ammonia will be monitored using PAni-coated SPR sensors developed. The sensing platform will include a photocatalytic reactor composed of titanium dioxide irradiated with ultraviolet light to induce mineralization of any aminated VOCs present and the resulting total ammonia concentration will be measured via PAni-coated SPR sensors. The cross-reactivity of the two other main photodissociation products (water and carbon dioxide) will be investigated.
(591) Electrochemical SPR for Controlled Molecular Assembly; Roger Terrill1, Shaowei Chen2, Arthur Cheng1; 1San Jose State University, 2UC Santa Cruz
Electrochemical control of the interfacial potential was implemented to modify the relative composition of mixed monolayers of charged and neutral alkanethiols.  This control proved crucial to the creation of mixed SAMs of predictable composition.  Amide chemistry was applied to mixed SAMS to generate various types of extended molecular layers and this process was monitored in real-time by SPR spectroscopy.
(592) Flow-Through Plasmonic Nanosensors for Intelligent Chemical Processing; Paul Bohn1, Sean Branagan1, Matt Perron1; 1University of Notre Dame
This talk describes the construction and characterization of an integrated nanofluidic architecture capable of functioning as an addressable fluidic-switch while accomplishing the linked tasks of detection, identification and chemical transformation. These unit operations are coupled in a unique element: a plasmonic nanocapillary array reactor, PNAR, that is capable of supporting technically diverse, but inter-related, functions: (a) flow control, (b) detection of small deviations in the dielectric function of a fluid, (c) highly-specific identification through enzyme-linked bioelectrochemistry and (d) chemical transformation of the detected species.  The plasmonic behavior is mediated by the array of nanopores threading the free-standing Au films interposed between two microfluidic channels.  The PNAR exhibits extraordinary optical transmission, mediated by surface plasmon coupling to the regular pore array and propagation through the PNAR.  Dispersion-sensitivity relationships are characterized by a novel high NA imaging strategy that permits small changes in the chemical environment of the nanopores to be detected and characterized in situ.
(593) Surface Plasmon Resonance with Near Micron Structures; Jean-Francois Masson1, Ludovic Live1, Marie-Pier Murray-Méthot1; 1Universite de Montreal
The optical properties of near micron structures exhibit enhanced sensitivity to bulk refractive index and to the adsorption of a chemical monolayer. Thus, the optical properties are a combination from the propagating surface plasmon resonance (SPR, high sensitivity to bulk refractive index) and from localized surface plasmon resonance (LSPR, large SPR shift with monolayer). These optical properties evolve with the size of the structures. Gold triangles of less than 500 nm edge length result in LSPR only optical properties, while larger triangles have a LSPR response and an absorption peaks with excitation in the Kretschmann configuration SPR. This short range SPR peak is not very sensitive to refractive index at less than 100 nm/RI. However, the maximum located between the two absorption peaks is very sensitive to refractive index, with a sensitivity of greater than 1000 nm/RI. Monolayer formation of 16-mercaptohexadecanoic acid resulted in 13 ± 3 nm shift on 1.8 µm triangles, while on Kretschmann configuration with a smooth film, the same monolayer formation exhibited a 2.4 ± 0.8 nm shift. Also, the transition from triangles to microhole array show the short range SPR peak for triangles, while a plasmonic peak appears at near 500 nm as the hole diameter decreases. Further decrease of the hole diameter shows a shift of this propagating SPR peak towards 615 nm, the excitation wavelength of SPR on a smooth films. The optical properties of near micron plasmonic structures are investigated for improvement of SPR biosensors.
(594) Evanescent-Field-Coupled Waveguide-Mode Sensors for Molecular Adsorption Detection; Makoto Fujimaki1, Koichi Awazu1, Junji Tominaga1; 1AIST
Highly-sensitive molecular detection sensors are required in various fields of application. Biomolecular sensors based on surface plasmon resonance (SPR) are well known and widely used. An evanescent-field-coupled waveguide-mode (EFC-WM) sensor has a similar configuration to those of SPR sensors. An EFC-WM sensor utilizes a sensing plate having a multilayer structure consisting of a dielectric waveguide, a thin reflecting layer, and a glass substrate. The sensing plate illuminated under the Kretschmann configuration operates as a sensor that is capable of detecting modifications in the dielectric environment near the waveguide surface with superior sensitivity by measuring change in reflectivity.  Sensitivity of an EFC-WM sensor strongly depends on the optical constants of its reflecting layer. By theoretical calculation and experiments, we found that Si is an ideal material for the reflecting layer. An EFC-WM sensor with a Au, Ag or Cu reflecting layer shows good sensitivity. However, these materials have problems in physical and chemical stability. On the other hand, Si reflecting layer is physically, chemically, and mechanically stable and sensitivity is fairly good. Based on the result, we developed a monolithic sensing plate consisting of a SiO2 glass substrate and a thin single crystalline Si layer, the surface of which is thermally oxidized to form a SiO2 glass waveguide. It has been reported that a significant enhancement of sensitivity of EFC-WM sensors was achieved by perforating the waveguide, in which selective etching of latent tracks formed in the waveguide by swift heavy ion irradiation was used. The monolithic sensing plate is suitable for the nano perforation process. The developed sensor is highly sensitive and stable. We are expecting 
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that the sensor can be applied for medical technology, pharmacy, and environmental science. This study was supported by Industrial Technology Research Grant Program in 2009 from New Energy and Industrial Technology Development Organization (NEDO) in Japan.
(595) Shape Estimation of Au Nanostructures using Optical Near-Fields Induced in Waveguide-Mode Sensors; Ken-ichi Nomura1, Kazuki Sato1, Yoshimichi Ohki1, Makoto Fujimaki2, Koichi Awazu2; 1Waseda University, 2AIST
In order to understand plasmonic properties occurring in metal nanostructures, it is requisite to obtain information about their shapes. We have developed a novel method to estimate shapes of metal nanostructures optically, without using microscopy like SEM or TEM that requires time and effort.  In the present method, a waveguide mode excited under the Kretschmann configuration is utilized. A single-crystalline Si reflection layer and a SiO2 waveguide were formed on a SiO2 substrate. A prism is assembled in the Kretschmann configuration on the SiO2 substrate, and S-polarized He-Ne laser light, which is reflected by Si, is illuminated with changing the incident angle. At a certain incident angle, decrease in reflectance is induced by a waveguide-mode excitation, which is observed as a dip in the reflection spectrum. Shapes of metal nanostructures formed on the waveguide surface significantly affect the angle position and the depth of the dip. Thus, by observing the features of the dip, the shape of a metal nanostructure can be estimated.  Reflectance was measured in the case that a 4-nm-thick Au film was deposited on the waveguide surface and also in the case that the film changed its shape to nanoparticles with diameters of 22.6 ± 4.8 nm and a number density of ~1000 µm-2 by thermal treatment. The dip angle shifts toward a lower angle for the film, while it shifts toward a higher angle for the nanoparticles. Namely, the reflection spectrum differs significantly depending on the shape of the Au deposited whether it is film-like or spherical, even its amount deposited is the same.  To verify the validity of the spectral changes, calculations were carried out based on the Fresnel equation. For Au nanoparticles, the Maxwell-Garnett effective medium expression was used. As a result, the calculated results agree with the experimental ones. Therefore, using the present method, we can estimate whether Au is in the form of a film or of a nanoparticle. Furthermore, for nanoparticles, their average size and number density can be estimated.
(596) Bionanotechnology for Bioanalytical Applications; Weihing Tan1; 1University of Florida
There has been great interest in applying nanomaterials for bioanalysis and bioseparation. In this talk, we will report our recent work on bioconjugated nanoparticles for bioanalysis, trace amount biomolecule collection and molecular imaging. We have prepared silica nanoparticles which are doped with a variety of luminescent, magnetic and metallic materials. The size of the nanoparticle can be controlled as small as 2 nm. Bioconjugation of these nanoparticles adds unique features for their efficient biotechnological and bioanalytical applications, which ideally links biologically significant molecules with nanomaterials. We have used these bioconjugated nanoparticles for a variety of applications: rapid single bacterium monitoring in food samples; molecular imaging of cancer cells; ultrasensitive DNA/mRNA analysis; trace amount of gene collection. We have also developed fluorescent nanoparticles with multiple emission signatures by a single wavelength excitation for multiplex bioanalysis and molecular imaging. We have prepared nanoparticles encapsulated with three organic dyes using a modified Stober synthesis method. By varying the doping ratio of the three tandem dyes, FRET-mediated emission signatures can be tuned to have the nanoparticles exhibit multiple colors under one single wavelength excitation. These multicolor FRET nanoparticles can be used as barcoding tags for multiplexed signaling. By using these nanoparticles, one can envision a dynamic, multicolor, colocalization methodology to follow proteins, nucleic acids, molecular machines, and assemblies within living systems. We will discuss these topics as well as our most recent results generated in our lab.
(597) Quantum Dot Silica Composites for Cancer Biomarkers Detection; Zeev Rosenzweig1, Arriel Wicks1; 1University of New Orleans
A rapid and simple method for encoding mesoporous silica particles with quantum dots (SiQDs) for the simultaneous detection of multiple analytes in complex mixtures is described.  The assay is based on the use of quantum dot-containing mesoporous silica particles as signal transducers.  To prepare the composite particles CdSe/ZnS quantum dots are incorporated into meosoporous silica particles of 3 µm diameter and 35 nm pore size.  The incorporation of the quantum dots into the mesoporous silica spheres is completed in 30 minutes.  By using this simple and efficient incorporation method, it is possible to stably encapsulate quantum dots of different diameter (and emission color) in the silica particles.  It is also possible to incorporate mixtures of quantum dots of different emission color and precisely control the ratio between quantum dots of different emission colors in the silica particles. This could facilitate the use of the quantum dot-silica composites in luminescence assays of multiple analytes in which composite silica particles of different emission colors are used to identify and quantify specific analytes in a complex mixture.  To demonstrate the capabilities of the quantum dot-silica composite particles, we are currently applying the composite particles for the analysis of multiple breast cancer markers. 
(598) Unraveling the Mechanism of Parkinson’s Disease using Functionalized Gold Nanoparticles; Amanda Haes1; 1University of Iowa
Parkinson’s Disease (PD) is a progressive, neurodegenerative movement disorder that afflicts ~1.5 million people in the United States. PD is hypothesized to have both environmental and genetic causes; however, currently no diagnostic biomarkers have been positively identified. The lack of reliable biomarkers limits early diagnosis, development of effective therapies, and management of symptoms for PD patients. Several potential biomarkers have been hypothesized to indicate vulnerability to PD, but their low concentrations and complex sample matrices complicate the identification and detection of these biomarkers using traditional detection techniques. As a result, new detection techniques which permit the sensitive and selective detection of these potential biomarkers are sought. In this talk, a novel detection platform which incorporates functionalized gold nanoparticles with capillary electrophoresis for PD biomarker detection will be discussed. Gold nanoparticles provide (1) large surface areas which interact with the capillary surface and/or analyte and (2) improved selectivity and control of electroosmotic flow in the separation. Gold nanoparticles serve as a pseudostationary phase in these separations. The surface chemistry on these nanoparticles will be shown to be an important parameter in optimizing the separation and detection of the targeted biomarkers. Further optimization of this assay should improve the detection and identification of disease biomarkers in patient samples for improvements in both the mechanistic understanding and diagnosis of PD.
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 (599) Photostable Nanophotonics Probes for Molecular Imaging in Real-Time: From Single Living Cells to Single Embryos; X. Nancy Xu1, Prakash D.  Nallathamby1, Tao Huang1, Kerry J. Lee1, Lauren M. Browning1; 1Old Dominion University
We have developed photostable (non-photodecomposition and non-blinking) nanoparticle optical probes for real-time imaging cellular events of interest in single living cells and in single zebrafish embryos in real time.  Utilizing size-dependent optical properties of single noble metal nanoparticales (e.g., Ag, Au), we determine sizes of individual membrane transporters in real-time at nanometer resolution, aiming to better understand multidrug resistance (MDR) and design more effective therapy.  We also synthesize nearly monodisperse noble metal nanoparticles (75-99%) for simultaneously imaging multiple nano-environments of embryos in real-time.  We use a simple washing approach to reduce the ionic strength of the solution, which increases thickness of electric double layer on the surface of nanoparticles, and thereby enhances their surface zeta potential.  This approach allows us to prepare silver nanoparticles that are stable (non aggregation) in solution for months, permitting them to become robust and widely-used nanoparticle probes for optical imaging. 
(600) Analytical Applications of Nanoporous Membranes Derived from Diblock Copolymers; Takashi Ito1; 1Department of Chemistry, Kansas State University
The penetration and size-exclusion properties of cylindrical nanopores derived from a polystyrene-poly(methylmethacrylate) diblock copolymer (PS-b-PMMA) was studied for biomacromolecules.  These properties were investigated by measuring the redox current of redox-active molecules that diffused through the nanopores and reached a bottom gold electrode.  The uniform nanoscale diameters and shapes of the PS-b-PMMA-derived cylindrical nanopores permitted us to apply these membranes for novel analytical applications.
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