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Basic Data:
Department: Chemistry Date of last promotion: 2001
Academic Rank: Professor

Birth Date: March 4, 1959

Educational Background:

Institution Degree Dates
Bethel College, St. Paul, MN B.A., Chemistry (Summa Cum Laude) 1977-1981
lowa State University, Ames, |A Ph.D., Anal. Chem. 1981-1986

Ph.D. dissertation title: “Instrumental and Computational Techniques for
Obtaining Analytical Data in High Performance Liquid Chromatography”

Employment Record:

1978-1981, Teaching Assistant, Chemistry and Mathematics, Bethel College, St. Paul, MN.
1981-1982, Teaching Assistant, lowa State University, Ames, IA.

1982-1986, Research Assistant, lowa State University, Ames, IA.

1986-1992, Assistant Professor of Chemistry, University of Washington, Seattle, WA.
1992-2001, Associate Professor of Chemistry, University of Washington, Seattle, WA.
2001-present, Professor of Chemistry, University of Washington, Seattle, WA

Other Professional Positions and Memberships:

1983-present, American Chemical Society (ACS)

2007-2011, Faculty Director, Center for Process Analytical Chemistry (CPAC), UW
2007-2020, Associate Chair, Graduate Education Program, Department of Chemistry, UW
1992-2018, Assistant Editor for TALANTA

2018-2020, Associate Editor for TALANTA

2019-present, Contributing Editor for Trends in Analytical Chemistry (TrAC)
2003-present, Editorial Board for J. Chromatography A

2004-present, Editorial Board for Current Analytical Chemistry

2010-present, member of the GCxGC Symposium Scientific Committee
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Fellowships, Honors and Awards:

1984, Alpha Chi Sigma Graduate Research Award in Analytical Chemistry, ISU

1984, ACS Fellowship, ACS Division of Analytical Chemistry, ISU

1985-1986, Phillips Petroleum Fellowship in Analytical Chemistry, ISU

1986, Excellence in Graduate Research Award, lowa State University (ISU)

1999, DuPont Educational Aid Grant, DuPont

1999, Visiting Faculty, Royal Golden Jubilee PhD Program, Chiang Mai University, Chiang Mai,
Thailand

2000, Amersham Pharmacia Professor in Residence, Molecular Dynamics, Sunnyvale, CA

2009, L. S. Palmer Award, Minnesota Chromatography Forum, Minneapolis, MN

2013, GCxGC Scientific Achievement Award, 10t" GCxGC Int. Symposium, Palm Springs, CA

2016, Marcel Golay Award, 40™ ISCC Symposium, Riva del Garda, Italy

Brief Biographical Summary:

Robert E. Synovec is a Professor of Chemistry at the University of Washington (UW) in Seattle
WA. He obtained his Ph.D. in 1986 from lowa State University under the direction of Edward S.
Yeung, and then joined the UW Faculty that year. He served as Associate Chair of the Chemistry
Graduate Education Program from 2007-2020. Synovec has graduated 46 PhDs, 4 Thesis Masters,
and 10 Non-Thesis Masters students, with 10 Post Docs and over 60 Undergraduate Researchers.
His group pioneers the development of novel analytical instrumentation and methodology based
upon chemical separation science, coupled with chemometric data analysis. The group investigates
the basic principles of separation science, detection, and data analysis at both a fundamental and
problem-solving level. He has over 280 publications, and over 620 research presentations which
includes over 260 invited lectures and invited presentations. Synovec served as an Assistant Editor
of TALANTA from 1992 to 2018, and more recently as an Associate Editor from May 2018 to
February 2020. Synovec currently serves as a Contributing Editor for Trends in Analytical
Chemistry (TrAC) starting in January 2018. Additionally, Synovec serves on the editorial boards for
J. Chromatography A since January 2003 and J. Chromatography Open since January 2021. He co-
chaired the International Symposium on Capillary Chromatography (ISCC) three times with Frank
Svec: Portland, OR, May 2009, San Diego, CA, May 2011, and Palm Springs, CA, May 2013.
Synovec serves on the GCxGC International Symposium scientific committee since 2010. In May
2013, Synovec was awarded the GCxGC Scientific Achievement Award at the 10" GCxGC
International Symposium. This award has been instituted to recognize the pioneering contributions
of key scientists in promoting GCxGC instrumentation, method development and/or applications. In
May 2016, Synovec received the Marcel Golay Award at the 40t ISCC meeting in Riva del Garda,
Italy, which is presented annually to a scientist in recognition of a lifetime of achievement in
capillary chromatography.
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RESEARCH PROGRAM SUMMARY

The Synovec group is working in the areas of traditional analytical chemistry and
bioanalytical chemistry, centered upon fundamental studies and applications of separation science.
Primarily, we develop and apply gas chromatography (GC) based instrumentation, coupled with
analytical methodology, chemical measurement science and multivariate data analysis
(chemometrics). Overall, the group seeks to find a better fundamental understanding of the right
balance of chemical separation and mathematical separation required to optimally glean the desired
chemical information from analytical separation data. We complement our interest in developing
and applying novel instrumentation and chemometrics with a deep interest in modeling the
chromatographic separation processes based upon theory. Our theoretical modeling has provided
fundamental insight and guidance for instrumental design improvements. Application of our
separations technology in many exciting areas such as metabolomics, forensics, petroleum-based
fuels, biofuels, and environmental systems are being explored.

In the area of GC, the fields of two-dimensional GC and chemometric data analysis are
being integrated. Comprehensive two-dimensional GC instrumentation with time-of flight mass
spectrometry detection (GCxGC-TOFMS) has been developed, improved upon, and applied, using
two different modulation interfaces: flow-based and thermal-based. The GCxGC-TOFMS
instrument provides an information-rich chemical fingerprint for complex samples, and the data is
ideally suited for chemometric data analysis. Chemometrics plays a pivotal role in the analytical
workflow for the translation of the raw data into useful information. We are exploring and
developing advanced approaches for non-targeted discovery-based analysis of cross-sample
comparisons of GCxGC-TOFMS data, coupled with robust deconvolution (decomposition),
identification and quantification of meaningful analytes. Specifically, we have been developing
Fisher-ratio (F-ratio) analysis, a statistically based data mining technique to discover analytes that
distinguish sample classes based upon the experimental design. A recently developed tile-based F-
ratio algorithm substantially improves chemical selectivity in the discovery process for the
determination of an analyte “hit list.” In turn, important features discovered by the F-ratio analysis,
the “hits”, are further analyzed using complementary chemometric methods. For this purpose,
parallel factor analysis (PARAFAC) and a recently developed Signal-ratio algorithm have been
shown to confidently analyze GCxGC-TOFMS data for many studies, readily providing analyte
pure signal isolation, and analyte identification with quantification. For example, we are pioneering
the development and implementation of the F-ratio software to find up- and down-regulated
biomarker metabolites in metabolomics studies. Additionally, we are involved with forensic studies,
where the goal is to find small concentration changes in chemical marker compounds that have
significant forensic value.

The group has also developed comprehensive three-dimensional gas chromatography
instrumentation (GC?), which provides interesting opportunities to study selectivity advantages of
three separation dimensions working in concert. The GC2 research has been extended to include
detection with TOFMS, producing a fourth order analytical instrument, opening new opportunities
for chemometric analysis of complex data sets. Concurrently, work in the area of ultra-high-speed
GC has been pioneered, with separations on the time scale of a chemical sensor (e.g., separations in
the range of 50 ms to 500 ms). These ultra-high-speed GC separations are opening new
opportunities in developing faster, more informative multi-dimensional GC instrumentation.
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GRADUATE and UNDERGRADUATE RESEARCH STUDENTS,

POST DOCS, COLLABORATORS and VISITING SCIENTISTS
Date
Name Thesis Topic (title if granted) PhD Degree Granted

Curtiss N. Renn High Temperature Microbore Spring, 1991
Liquid Chromatography Separa-
tion and Detection

Veeravagu Murugaiah Properties and Applications of Spring, 1993
Hydrodynamically Generated
Concentration Gradients

Leslie K. Moore High Temperature Gradient Summer, 1993
Techniques for Microbore
Liquid Chromatography

Daniel B. Taylor Speciation of Copper in Jet Summer, 1993
Fuel by High Performance
Liquid Chromatography

Lawrence R. Lima III Separation and Detection of Summer, 1994
Chromophore Lacking Analytes

Timothy J. Bahowick Techniques for Rapid Summer, 1995
Chromatographic Analysis of
Partially-Resolved Peaks Using
Sequentially-Injected Samples and
Single-Channel Detection

Marc D. Foster Liquid Chromatographic Separation Autumn, 1996
and Sensing Principles with a Water
Only Mobile Phase

Nels A. Olson Development of an Analyzer for Autumn, 1997
Surface Active Species in Flow
Injection and Liquid Chromatography
Environments

Carsten A. Bruckner Rapid Chromatographic Analysis Spring, 1998
Using Novel Detection Systems
and Chemometric Techniques

Bryan J. Prazen Development of High Speed Summer, 1998
Hyphenated Chromatographic
Analyzers and Second Order
Data Analysis Techniques
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Jeanne M. Link

Toby E. Young

M. Benton Free

Keith E. Miller

Carlos G. Fraga

Paul G. Vahey

Wes W. C. Quigley

Kevin J. Johnson

Colin D. Costin

Amanda E. (Moses) Sinha

Mixed-Mode Chromatographic
Separation and Whole Column
Radiation Detection to Improve
Sensitivity in Radiometabolite
Analysis: Application to
Carbon-11-Meta-Hydroxyephedrine
in Plasma

Water-Only Chemical Analysis
Methodologies: Investigations

of Water Liquid Chromatography,
Subcritical Water Extraction, and
Dynamic Surface Tension Detection

Thermal Modulation of
Microcalorimetric Sensors for
Chemical Analysis

Dynamic Surface Tension
Detector in Flow Injection Analysis
and Liquid Chromatography

GC x GC with Chemometric
Pattern Recognition

Broadening the Applicability of Water
Liquid Chromatography through
Novel Methodologies and
Micro-Fabrication

The Analysis of Flowing Liquids
Utilizing Drop-Based Instrumentation

Stratagies for Chemometric Analysis of
Gas Chromatographic Data

Development of a Universal
Microfluidic Detector for
Applications in Separation Science
and Process Monitoring

Comprehensive Two-Dimensional Gas
Chromatography Time-of-Flight

Mass Spectrometry with

Chemometric Analysis

Autumn, 1998

Autumn, 1998

Autumn, 1999

Spring, 2000

Summer, 2000

Autumn, 2000

Spring, 2002

Spring, 2003

Autumn, 2003

Summer, 2004
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Bethany A. Staggemeier

Gwen M. L. Gross

Janiece L. Hope

Adam D. McBrady

Karisa M. Pierce

Rachel E. Mohler

Vanessa R. Reid

Jamin C. Hoggard

Andrew W. Sulya

Elizabeth M. Humston

Christopher W. Siegler

Dynamic Surface Tension Detection: Autumn, 2004
Novel Applications to Continuous
Flow Analysis and Interfacial Analysis

The Development of Novel Autumn, 2004
ChromatographicTools for Application

in High-Speed and Multi-Dimensional

Gas and Liquid Chromatography

Comprehensive Gas Chromatography Spring, 2005
with Chemometric Data Analysis for

Pattern Recognition and Signal

Deconvolution of Complex Samples

Microfabricated Chromatographic Autumn, 2006
Instrumentation for Micro Total
Analysis Systems

Objectively Obtaining Information Winter, 2007
from Gas Chromatographic Separations

Of Complex Samples using Novel Data

Processing and Chemometric Techniques

Discovery Based Yeast Metabolic Summer, 2007
Analysis using GC x GC — TOFMS
and Chemometrics

Novel Separation Technology for Summer, 2008
High-Speed GC: Theoretical and

Experimental Approaches to Separation

Optimization

Automation of Parallel Factor Analysis ~ Winter, 2008
PARAFAC for Peak Resolution in
GC x GC - TOFMS

Annular Column Liquid Chromatography  Spring, 2009
and other Enhancements in Instrumentation

and Data Analysis for Conventional and

Microbore High Performance Liquid

Chromatography

Multi-Dimensional Separations and Data Winter, 2009
Analysis Technologies for the Elucidation
Of Information from Complex Samples

Development of Novel Multi-Dimensional Winter, 2011
Separation-Based Instrumentation and Data
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Jeremy S. Nadeau

Ryan B. Wilson

Luke C. Marney

Benjamin Kehimkar

Brian D. Fitz

Brendon A. Parsons

Nathanial E. Watson

Brooke C. Reaser

David K. Pinkerton

Christopher E. Freye

Analysis Strategies for Complex Samples

Advanced Preprocessing Methods for
Optimization of Chemometric Algorithms
for Gas Chromatography

Spring, 2011

Novel Injection Techniques to Enable,
Fast, High Peak Capacity Gas
Chromatography Separations

Summer, 2012

Metabolomics and the Development of Summer 2013
Nontarget Discovery Analysis Methods

for GC x GC — TOFMS

Fundamental Studies of Rocket Propellant
Fuel using GC x GC — TOFMS Instrumentation
With Chemometric Data Analysis

Summer, 2014

Advances in Instrumentation and Data Analysis Summer, 2015
Techniques for Increasing Peak Capacity and

Peak Capacity Production in One and Two

Dimensional Gas Chromatography

Development and Application of Improvements Summer, 2016
to the Tile-based Fisher Ratio Method and
Fundamental Instrument Considerations for
Non-targeted Analysis using Two-Dimensional
Gas Chromatography

Development of Instrumental and Winter, 2017
Computational Methods for Accessing
Information in Multi-Dimensional Gas
Chromatography with Mass Spectrometry
Advanced Chemometric Techniques for the Winter, 2017
Analysis of Complex Samples using 1D and 2D
Chromatography coupled with TOFMS

Fundamental Considerations in One and Two
Dimensional Chromatography for Improved
Chemometric Analysis

Spring, 2017

Development of Instrumental and Chemometric
Techniques for the Analysis of Complex Samples
Via Multi-Dimensional Gas Chromatography

Spring 2018
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H. Daniel Bahaghighat

Derrick V. Gough

Kelsey L. Berrier

Sarah E. Prebihalo

Paige E. Sudol

Timothy J. Trinklein
Sonia Schoneich
Grant S. Ochoa
Caitlin N. Cain

Lina Mikaliunaite

Development of Ultra-Fast Modulation for Spring 2018
Application in Multi-Dimensional Gas
Chromatography

Development of New Modulation Methods Using ~ Winter 2020
the Pulse Valve Modulator in Multidimensional Gas
Chromatography

Advances in Feature Selection in One- and Two-  Summer 2021
Dimensional Gas Chromatography with Mass
Spectrometry

Advance Chemometrics and Fundamental Summer 2021
Considerations for Non-Targeted Analysis

with Comprehensive Multidimensional Gas

Chromatography coupled with Time-of-Flight

Mass Spectrometry

Investigation of Supervised and Unsupervised Winter 2022
Discovery—Based Chemometric Tools to Expand
the Scope of Multidimensional Gas Chromatography

MS Students Supervised (Thesis title noted):

Darrell O. Hancock

Ana Kristine Torgerson

Nathanial E. Watson

Yan Zhang

Current
Current
Current
Current
Current

Concentration Gradient Detection Summer, 1988

by Near-Infrared Diode-Laser

Interferometry (Thesis)

The H-Sensor: An Absorbance-Based Winter, 2006

Microfluidic Sensor (Thesis)

Techniques to Maximize Information in Spring, 2007

Multidimensional Chromatography

and Mass Spectrometry (Thesis)

GC x GC — TOFMS of Metabolites Spring, 2008
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Mahmoud S. Al-Shaer

Jin H. Chen
Irina Oelgiesser

Emilie A. Viglino

Nicholas Moore

Derrick V. Gough

Warren P. Sadler

Riley Rogan

Sunny Jiang

Joe Mohammad

Robert Halvorsen

Vlada Olkhovych

Post Docs Supervised:

Bryan J. Prazen
Marc K. Boysworth
Louis Scampavia
Karisa M. Pierce
Thomas I. Dearing

Jamin C. Hoggard

Process LC and NeSSI Applications
Studies with GC
Metabolomics and F-Ratio

Forensic Analysis using
GC x GC — TOFMS and Chemometrics

Development of GC x GC — HRTOFMS

Partial Modulation for Gas
Chromatography (Thesis)

Studies of Cacao and Hops with GC-MS

Fundamental Study of the Agilent Invuto GC
MSACST Program

Analysis of Olefins using Bromination
Chemistry and GCxGC-TOFMS
MSACST Program

Studies using the INTUVO GC
MSACST Program

May 1999-May 2005

June 2001-May 2002

January 2005 — June 2005
March 2007 — June 2007
April 2008 — September 2009

December 2008 — 2011
Research Staff Scientist 2011 — 2013

Summer, 2009
Summer, 2010
Summer, 2012

Autumn, 2012

Summer, 2017

Spring, 2019

Winter, 2020

Spring, 2021

Spring, 2022

Spring, 2022

Current

Current
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Elizabeth M. Humston
Christopher W. Siegler
Jeremy S. Nadeau

Rachelle M. Burks

March 2010 — May 2011
March 2011 — April 2011
June 2011 — July 2011

June 2011 — May 2012

Undergraduate Research Students Supervised:

Perry Thornton (1987 — 1988)

Tara Felix-Slinn (1988 — 1989)

Sara Downing (1989 — 1990)

Darren Dunphy (1990 — 1993)

Chris Stork (1992 — 1993)

Leonardo Lopez (1993 — 1994)

Katerina Hutterer (1994 — 1995)
NSF-REU student

Mike Kobel (1994 — 1995)
Scott Ecker (1995 — 1998)

Dana M. Alloway (1996)
NSF-REU student

Christine Devine (1997 — 1998)

Jon Watts (1997)

Marianne Cavleti (1998 — 2002)
Sean Green (1999)

NSF-REU student

Drew Santos (2000)

Riboflavin Analysis in Vitamins

Oxalate Determination in Blood Plasma by an Ion
Chromatographic Method (1 publication)

Protein-ICG Chemistry and Analysis
Application of the Sequential Chromatogram
Ratio Technique, and Development of a Surface

Tension Detector for HPLC (3 publications)

Analysis of DNA by Flow Injection Analysis
and Fluorescence Detection

Application of Dynamic Surface Tension Detector

Analysis of Wine Components, Synthetic Cork

Use of Surfactants in RP-HPLC
Water-Only RP-HPLC (3 publications)

Pressure-Based Dynamic Surface Tension Detector
(1 publication)

Analysis of High Fructose Corn Syrup by Water
Liquid Chromatography

Dynamic Surface Tension Detection

High Speed GC of Complex Samples
(1 Publication)

LC of Surfactants and Proteins with a Water Mobile
Phase

Ion Chromatography of Natural Water Samples: an
Environmental Study

10
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Marcelle Ulep (2000)

Joshua Rains (2000)

Ingrid R. Dimalouw (2000 —2001)

Jane Kim (2001 — 2002)
NASA Space GRANT (SURP)

Janiece (Flick) Hope (Summer 2001)
Rob Coleman (2003 —2004)

Jessica Smith (Summer 2003)
Matthew M. Van Wingerden

(Winter 2004 — Spring 2005
and Autumn 2006 — Spring 2007)

Ion Chromatography of Natural Water Samples: an
Environmental Study

Ion Chromatography of Natural Water Samples: an
Environmental Study

HPLC and Surface Tension Detection of Proteins

HPLC and Surface Tension Detection of Proteins

High Speed GC of Complex Samples (1 Publication as UG)

GC and LC of Complex Samples

GC of Complex Samples with Data Analysis

GC, GC x GC and Chemometrics for High Throughput Analysis

(1 Publication)

Mary Gates Endowment for Students Research Training Grant (twice)

Elizabeth Spencer-Green (Summer 2004) High Speed GC

NSF-REU student, Bucknell U.

Bokyong (Christine) Chun (2004 — 2005) Applications of Microfluidic Diffusion Coefficient Sensor

Elizabeth-Clare M. Reed (2004 — 2005)

Lianna F. Wood (2004 — 2006)

Michael J. Barker (2006 — 2007)
Toby E. Guetschow (2007 — 2007)
Hyun Seo (Kevin) Ahn (2007 — 2008)
Diana C. Brosten (2007 — 2008)
Gregory F. Brabeck (2008 — 2009)
Tyler J. Carter (2008 — 2009)

Brian D. Fitz (2008 — 2010)

Jason T. Reed (2010 — 2010)

Jessica K. Cao (2010 — 2011)

Andrew D. Haass (2010 — 2011)

Studies of High-Speed GC

GC and GC x GC of Complex Samples with Chemometrics
(1 Publication)

GC - MS

GC-MS

SPME — GC x GC, ChromaTOF Peak Table Study
SPME — GC of fuels and yeast cell head-space

Study of Cacao Beans using SPME sampling

GC x GC using ionic liquid columns

GC x GC using ionic liquid columns, high speed GC
High speed GC

SPME — GC/MS study of Cacao Beans

Studies with GC-qMS instrumentation

11
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Tina Lai (2011 — 2012)

Lauren Alexander (2012 — 2013)
Trinh K. Hoac (2011 — 2014)
Brandyn C. Mannion (2011 —2014)
Carey Dixon (2013 — 2014)
Khang To (2013 - 2014)

Kyeong Min Yu (2013 — 2014)
Kelli Stoneburner (2013 — 2014)
Christine Buffalow (2014 — 2015)
Kia To (2014-2015)

Trin Hoac (2014-2015)

Lan Mu (2014 — 2016)

Ke Cui (Vicki) (2014 — 2016)

Kendra Cochran (2014 — 2016)

Anisha Uppugonduri (2016 — 2017)

Dong H. Song (2018-2019)
Riley D. Rogan (2019-2020)
Arielle M. Bulmoja (2019-2020)

Cable G. Warren (2019-2021)

MacKenzie Marlahan (2019-2021)

Niza Matzick (2020-2022)

High speed GC development

Metabolomics studies

Studies with diesel fuel samples and metabolomics
High speed GC development

Metabomomics studies

High speed GC development

High speed GC development

GC x GC and running integration

High speed GC with the LTM

High speed GC (1 publication)

High speed GS (1 publication)

High temperature valve GC x GC (1 publication)
GC x GC x GC (1 publication)

LTM-GC

PARAFAC studies

GC with pulse valve modulation (1 publication)
GC of cocoa

GC of metabolites

GC with pulse valve modulation (5 publications)
GC of vaping products

GC studies using the Intuvo GC

12
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Visiting Scholars, Visiting Scientists, Visiting Graduate Students:

Emilia Bramanti

Abdul Nabi

Andy Weber

Kate Gradpan

Mongkon Rayanakorn

Jaroon Jakmunee

Narong Lenghor

Sumalee Tanikkul

Yuthapong Udnan

Rattikan (Jin) Chantiwas

Supaporn Kradtap

Nisa Chawapun

Subhachai Jayasvasti

Institute for Chemical and Physical Processes

(IPCF) — CNR, PISA Italy

(CNR Fellowship, Visiting Scientist,

Summers: 1999, 2001, 2003, Spring 2006, Summer 2007,
Summer 2008)

University of Balochistan, Quetta, Pakistan
Visiting Fulbright Fellow, January 2000-September2000

DOW Chemical Corporation, Freeport TX
September 2000

Chiang Mai University, Chiang Mai, Thailand
Summer 1999, March 2004
Royal Golden Jubilee PhD Program

Chiang Mai University, Chiang Mai, Thailand
Summer 1999
Royal Golden Jubilee PhD Program

Chiang Mai University, Chiang Mai, Thailand
March 2002
Royal Golden Jubilee PhD Program

Chiang Mai University, Chiang Mai, Thailand
2002 — 2003 (Visiting Graduate Student)
Royal Golden Jubilee PhD Program

Chiang Mai University, Chiang Mai, Thailand
2001 — 2003 (Visiting Graduate Student)
Royal Golden Jubilee PhD Program

Chiang Mai University, Chiang Mai, Thailand
2002 — 2003 (Visiting Graduate Student)
Royal Golden Jubilee PhD Program

Chiang Mai University, Chiang Mai, Thailand
Summer 2004 (4 months) Visiting Scientist

Chiang Mai University, Chiang Mai, Thailand
June 2004

Chiang Mai University, Chiang Mai, Thailand
June 2004

Chiang Mai University, Chiang Mai, Thailand
June 2004

13
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Sam Lucas

Erich Stozier

Terry Collier

Gary Mallard

Donald Young

Ulrich Bonne

Bob Wright

Jay Grate

Elena Morosanova

Jose Martinez Calatayud

Ricardo Santelli

Mark Merrick

Carl Rechsteiner, Jr.

Wayne Rohrbaugh

Ed Marti

Daniel Dershowitz

Milton McDonnell

Battelle, Columbus, OH
August 2002, May 2005

Battelle, Columbus OH
June 2004, May 2005, December 2005

3M, Engineering Systems Technology Center, St. Paul, MN
July 2003

NIST, U.S. Dept. of Commerce, Gaithersburg, MD
August 2004

Chevron-Texaco, Research and Technology, Richmond, CA
May 2002, Nov. 2002, May 2003, Nov. 2003

Honeywell Laboratories, Plymouth, MN
Nov. 2003, May 2004

Pacific Northwest National Laboratory, Richland, WA
Various visits 1998 - present

Pacific Northwest National Laboratory, Richland, WA
Various visits, 1999 — present

Lomonosov Moscow State Univesity, Moscow, Russia
Feb. — March, 2002

Dept. of Analytical Chemistry, Facultad de Ciencias Quimicas,
Universidad de Valencia, Valencia, Spain
October 2003

Universidade Federal Fluminense, Instituto de Quimica,
Rio de Janeiro, Brazil
November 2004

LECO Corporation, St. Joseph MI
August 2005

Chevron-Texaco, Research and Technology, Richmond, CA
November 2004, May 2005, September 2005, November 2005

Ashland Specialty Chemical Co., Columbus, OH
November, 2004, May 2005

Ashland Specialty Chemical Co., Columbus, OH
May 2005

Ashland Specialty Chemical Co., Columbus, OH
May 2005, November 2005

Honeywell, Morriston, NJ
July 2005

14
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Scott Ramos Infometrix, Bothel, WA
August 2005, March 2009

Brian Rohrback Infometrix, Bothel, WA
August 2005, March 2009

Cathy Zelenski Midwest Research Institute, Kansas City, KS
September 2005

John Van Scoy Midwest Research Institute, Kansas City, KS
September 2005

Chad Fisher Midwest Research Institute, Kansas City, KS
December 2005

Maribel Valero Los Andes University, Merida, Venezuela

Visiting Scholar, March-September 2006

Thomas Skov Copenhagen University, Copenhagen, Denmark,
March — May 2007. (Visiting Graduate Student)

Joshua Knowles BBSRC David Phillips Fellow, School of Computer Science,
The University of Manchester, UK, January — June 2009.

Nate Watson Major, Course Director CH151/152, Department of
Chemistry and Life Science, United States
Military Academy (USMA), West Point, NY
July 2009, Feb 2010

Beth Frinak Postdoctoral Research Associate
USMA Network Science Center, West Point, NY
April 2010

Dan Burgard Visiting Scholar
University of Puget Sound, Tacoma, WA
Summer 2011

Celina Monzon Fulbright Scholar
Argentina
Nov 2019-Feb 2020

Collaborators (2000 — present):

Air Force Research Laboratory/RZSA, Edwards AFB: Matt Billingsley
Ashland Chemical Company: Dan Dershowitz, Wayne Rohrbaugh, Ed Marti

3M, Engineering Systems Technology Center: Terry Collier

Battelle, Columbus: Samuel Lucas, Erich Stozier

Biogenldec: Maureen Lanan, Li Zang

Boeing: Bruce Davis, Paul Vahey, Oren Hadallar

Cargill: Colin Costin, Mike Blackburn

Chevron-Texaco, Research and Technology: Donald Young, Carl Rechsteiner, Jr.

15
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Chiang Mai University, Department of Chemistry: Rattikan Chantiwas, Kate Grudpan, Jaroon
Jakmunee, Narong Lenghor, Mongkon Rayanakorn, Sumalee Tanikkul, Yuthapong Udnan

Children’s Hospital, Seattle: Rhona Jack

Copenhagen University: Rasmus Bro, Thomas Skov

DOW: Hernan Cortes, Andrew Weber

Eigenvector Research: Neal Gallagher, Barry Wise

Georgia Tech University, Mechanical Engineering Department: Peter Hesketh

Honeywell: Ulrich Bonne, Milton McDonnell, Adam Mc Brady

ICI: Jim Scrivens, Bill Campbell

Infometrix: Scott Ramos, Brain Rohrback

Insilicos: Erik Nilsson, Brian Pratt
Institute for Chemical and Physical Processes (IPCF) — CNR, PISA Italy: Chiara
Allegrini, Francesca Beni, Emilia Bramanti, Fabrizio Ferri, Leonardo Lampugnani,
Massimo Onor, Giorgio Raspi, Chandra Sortino, Maria Carla Spinetti
Johns Hopkins University, Whiting School of Engineering, Baltimore MD: Nicholas Keim
Kraft: Bob Magaletta, Carol Zrybko, Bruce Campbell
Lawrence Livermore National Laboratory: Olgica Bakajin, Michael Stadermann
Naval Research Laboratory, Chemical Dynamics and Diagnostics Branch: Kevin Johnson
New Mexico State University: Gary A. Ficeman, Satendra Prasad, Hartwig Schmidt
NIST, Boulder, CO: Tom Bruno
NIST, U.S. Dept. of Commerce, Gaithersburg, MD: Gary Mallard
Johns Hopkins University: Nicholas Keim, B. Hill-Lam, and J.C. Wilhelm
Pacific Northwest National Laboratory: Oleg Egorov, Carlos Fraga, Jay Grate, Kristin Jarman,
David Nelson, Rhonda Skaggs, Jon Wahl, Bob Wright
Royal Institute of Technology, Dept. of Surface Chemistry, Stockholm, Sweden: Per Claesson

Seattle University, Department of Chemistry: Kristen Skogerboe
SRI International, Menlo Park, CA: Dave Flamm

Theo Chocolate, Seattle, WA: Andy McShea
United States Air Force Academy, Department of Chemistry: Carlos Fraga

United State Military Academy, West Point: Kenneth L. Cameron, Beth Frinak, J. Kenneth
Wickiser

University of Balochistan, Department of Chemistry, Quetta, Pakistan: Abdul Nabi

University of Denver, Department of Chemistry and Biochemistry: Keith Miller

Univeristy of Texas, Arlington, Department of Chemistry: Dan Armstrong

University of Texas Southwestern Medical Center, Department of Biochemistry, Dallas, TX:

Benjamin P. Tiu, Steven L. McKnight

University of Washington, Various Departments: Anatol Brodsky, Lloyd Burgess, Gary
Christian, Bruce Kowalski, Brian Marquardt, Mel Koch, Mary Lidstrom, Jarda Ruzicka, Glenn
VanBlaricom, Younan Xia, Elton (Ted) Young, Ken Dombek, Pete Rainey, Andrew Hoofnagle,
Richard Palmiter, Thomas Montine, Sandra Juul, Rong Tian, Jonathan Himmelfarb

YKI, Institute for Surface Chemistry, Stockholm, Sweden: Bengt Kronberg

16
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R. E. Synovec, Anal. Chem., 2002, 74, 4558-4565.

110. “GCxGC of Volatile and Semi-Volatile Compounds using a Diaphragm Valve-Based
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Instrument,” A. E. Sinha, K. J. Johnson, B. J. Prazen, S. V. Lucas, C. G. Fraga, R. E.
Synovec, J. Chromatogr. A, 2003, 983, 195-204.

111.* “Chemometric Analysis of Comprehensive Two-Dimensional Separations,” R. E.
Synovec, B. J. Prazen, K. J. Johnson, C. G. Fraga, C. A. Bruckner, in Advances in
Chromatography (P. R. Brown and E. Grushka, eds.), Marcel Dekker, Inc., New York,
2003, Volume 42, pp. 1 - 42. Invited, peer reviewed book chapter.

112.  “Characterization and Use of a Raman Liquid-Core Waveguide Sensor using
Preconcentration Principles,” S. Tanikkul, J. Jakmunee, M. Rayanakorn, K. Grudpan, B.
J. Marquardt, G. M. Gross, B. J. Prazen, L. W. Burgess, G. D. Christian, R. E. Synovec,
Talanta, 2003, 59, 809-816.

113.  “Sequential Injection Analysis with Dynamic Surface Tension Detection: High
Throughput Analysis of Interfacial Properties of Surface Active Samples,” N. Lenghor,
K. Grudpan, J. Jakmunee, B. A. Staggemeier, W. W. C. Quigley, B. J. Prazen, J. Ruzicka,
R. E. Synovec, Talanta, 2003, 59, 1153-1163.

114.*  “High-Speed Gas Chromatographic Separations with Diaphragm Valve-Based Injection
and Chemometric Analysis as a Gas Chromatographic Sensor,” J. L. Hope, K. J. Johnson,
M. A. Cavelti, B. J. Prazen, J. W. Grate, R. E. Synovec, Anal. Chim. Acta, 2003,
490, 223-230. CAC-2002 special issue, peer reviewed.

115.*% “Parallel Column Liquid Chromatography with a Single Multi-Wavelength Absorbance
Detector for Enhanced Selectivity using Chemometric Analysis,” G. M. Gross, B. J.
Prazen, R. E. Synovec, Anal. Chim. Acta, 2003, 490, 197-210. CAC-2002 special issue,
peer reviewed.

116.  “High-Speed Peak Matching Algorithm for Retention Time Alignment of Gas
Chromatographic Data for Chemometric Analysis,” K. J. Johnson, B. W. Wright, K. H.
Jarman, R. E. Synovec, J. Chromatogr. A, 2003, 996, 141-155.

117.  “Monolayer-Protected Gold Nanoparticles as a Stationary Phase for Open Tubular Gas
Chromatography,” G. M. Gross, D. A. Nelson, J. W. Grate, R. E. Synovec, Anal.
Chem., 2003, 75, 4558-4564.

118.%  “Diffusion Coefficient Measurement in a Microfluidic Analyzer using Dual-Beam
Microscale-Refractive Index Gradient Detection: Application to On-Chip Molecular Size
Determination,” C. D. Costin, R. K. Olund, B. A. Staggemeier, A. K. Torgerson,

R. E. Synovec, J. Chromatogr. A, 2003, 1013, 77-91. Special Issue, HPCE 2003.

119.*  “Valve-Based GCxGC-TOFMS Detection: Instrumention and Figures-of-Merit,” A. E.
Sinha, B. J. Prazen, C. G. Fraga, R. E. Synovec, J. Chromatogr. A, 2003, 1019, 79-87.
Special Issue, 1%t International GC x GC Conference, Volendam, Netherlands,
peer reviewed.

120.*  “Trilinear Chemometric Analysis of GCXGC-TOFMS Data,” A. E. Sinha, C. G. Fraga, B. J.
Prazen, R. E. Synovec, J. Chromatogr. A, 2004, 1027, 269-277. Special Issue,
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CCE 2003, peer reviewed.

121.  “Multidimensional Analysis of Denatured Milk Proteins by Hydrophobic Interaction
Chromatography Coupled to a Dynamic Surface Tension Detector,” E. Bramanti,
W. W. C. Quigley, C. Sortino, F. Beni, M. Onor, G. Raspi, R. E. Synovec,
J. Chromatogr. A, 2004, 1023, 79-91.

122.  “Molar Mass Determination of Proteins Denatured in Guanidine Thiocyanate using
Dynamic Surface Tension Analysis,” W. W. C. Quigley, E. Bramanti, B. A. Staggemeier,
K. E. Miller, A. Nabi, K. J. Skogerboe, R. E. Synovec, Anal. Bioanal. Chem., 2004,
378, 134-143.

123.*%  “Quantification of Naphthalenes in Jet Fuel with GCxGC/Tri-PLS and Windowed Rank
Minimization Retention Time Alignment,” K. J. Johnson, B. J. Prazen, D. C. Young,
R. E. Synovec, J. Sep. Sci., 2004, 27, 410-416. Invited, special issue, peer reviewed.

124.  “Monolayer-Protected Gold Nanoparticles as an Efficient Stationary Phase for Open
Tubular Gas Chromatography using a Square Capillary: A Model for Chip-Based GC in
Square Cornered Microfabricated Channels,” G. M. Gross, J. W. Grate, R. E. Synovec,
J. Chromatogr. A, 2004, 1029, 185-192.

125.* “Metal Nanoparticles Protected with Monolayers: Applications for Chemical Vapor
Sensing and Gas Chromatography,” J. W. Grate, D. A. Nelson, R. Skaggs, R. E. Synovec,
G. M. Gross, Encyclopedia of Nanoscience and Nanotechnology, Marcel Dekker, Inc.,
New York, ISBN: 0-8247-4797-6, 2004, pp. 1859-1867. Invited, peer reviewed chapter.

126.*  “Trends in Chemometric Analysis of Comprehensive Two-Dimensional Separations,”
A. E. Sinha, B. J. Prazen, R. E. Synovec, Anal. Bioanal. Chem., 2004, 378, 1948-1951.
Invited, peer reviewed.

127.*  “GCxGC-TOFMS and Metabolomics,” R. E. Synovec, J. L. Hope, A. E. Sinha, B. J.
Prazen, Conference Proceedings for 8 Int. Symp. on Hyphenated Techniques in
Chromatography and Hyphenated Chromatographic Analyzers (HTC-8), 2004, #15.4,
ISBN 90-74870-07-4, Royal Society of Chemistry. Invited

128. “Theoretical Modeling and Experimental Evaluation of a Microscale-Molecular Mass
Sensor,” C. D. Costin, A. D. McBrady, M. E. McDonnell, R. E. Synovec, Anal. Chem.,
2004, 76, 2725-2733.

129. “High-Speed Gas Chromatography using Synchronized Dual-Valve Injection,” G. M.
Gross, B. J. Prazen, J. W. Grate, R. E. Synovec, Anal. Chem., 2004, 76, 3517-3524.

130.*  “Multivariate Selectivity as a Metric for Evaluating GCxGC-TOFMS Data Subjected to
Chemometric Peak Deconvolution,” A. E. Sinha, J. L. Hope, B. J. Prazen, C. G. Fraga,
E. J. Nilsson, R. E. Synovec, J. Chromatogr. A., 2004, 1056, 145-154. Invited peer
reviewed, HTC-8 Conference

131.* “Development and Evaluation of Gold-Centered Monolayer Protected Nanoparticle
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132.

133.

134.*

135.

136.

137.%

138.

139.

140.*

141.*

Stationary Phases for GC,” G.M. Gross, J.W. Grate, R.E. Synovec, J. Chromatogr. A,
2004, 1060, 225-236. Invited peer reviewed, J. J. Kirkland special issue.

“Cost-Effective Flow Injection Spectrophotometric Assay of Iron Content in
Pharmaceutical Preparations using Salicylate Reagent,” Y. Udnan, J. Jakmunee,
S. Jayasavati, G. D. Christian, R. E. Synovec, K. Grudpan, Talanta, 2004,

64, 1237-1240.

“Flow Injection In-Valve-Mini-Column Pretreatment Combined with Ion
Chromatography for Cadmium, Lead and Zinc Determination,” S. Tanikkul,
J. Jakmunee, S. Lapanantnoppakhun, M. Rayanakorn, P. Sooksamiti,

R. E. Synovec, G. D. Christian, K. Grudpan, Talanta, 2004, 64, 1241-1246.

“Algorithm for Locating Analytes of Interest based on Mass Spectral Similarity

in GCxGC-TOFMS Data: Analysis of Metabolites in Human Infant Urine,”

A. E. Sinha, J. L. Hope, B. J. Prazen, E. J. Nilsson, R. M. Jack, R. E. Synovec,

J. Chromatogr. A, 2004, 1058, 209-215. Invited, special issue involving Mass Spec and
Separations, W. Niessen and U. Th. Brinkman, editors.

“GCxGC-TOFMS: Analysis of Amino Acid and Organic Acid Trimethylsilyl
Derivatives with Application to Analysis of Metabolites in Rye Grass Samples,” J. L.
Hope, B. J. Prazen, E. J. Nilsson, M. E. Lidstrom, R. E. Synovec, Talanta, 2005,

65, 380-388.

“A Dynamic Liquid-Liquid Interfacial Pressure Detector for the Rapid Analysis

of Surfactants in a Flowing Organic Liquid,” N. Lenghor, B. A. Staggemeier, M. L.
Hamad, Y. Udnan, S. Tanikkul, J. Jakmunee, K. Grudpan, B. J. Prazen, R. E. Synovec,
Talanta, 2005, 65, 722-729.

“Size-Exclusion Chromatography with Dynamic Surface Tension Detection — Analysis of
Polymers and Proteins,” R. E. Synovec, B. A. Staggemeier, E. Bramanti, W. W. C.
Quigley, B. J. Prazen, ACS Symposium Series 893 (A. M. Striegel, editor), Multiple
Detection in Size Exclusion Chromatography, American Chemical Society: Washington,
DC, ISBN: 0-8412-3878-2, 2005, pp. 266-280. Invited, peer reviewed book chapter.

“High Throughput Screening of Protein Surface Activity via Flow Injection Analysis — pH
Gradient — Dynamic Surface Tension Detection,” B. A. Staggemeier, E. Bramanti,
C. Allegrini, K. J. Skogerboe, R. E. Synovec, Anal. Chem., 2005, 77, 250-258.

“Effect of Viscosity on Dynamic Surface Tension Detection,” B. A. Staggemeier,
T. O. Collier, B. J. Prazen, R. E. Synovec, Anal. Chim. Acta, 2005, 534, 79-87.

“Recent Advances in Instrumentation for Gas Chromatography,” G. M. Gross, V.
R. Reid, R. E. Synovec, Current Analytical Chemistry, 2005, 1(2), 135-147.
Invited, peer-reviewed review.

“Evaluation of the DotMap Algorithm for Locating Analytes of Interest based on Mass
Spectral Similarity in GCxGC-TOFMS Data,” J. L. Hope, A. E. Sinha, B. J. Prazen,
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142 *

143.*

144.

145.*

146.*

147.

148.

149.

150.

151.

152.

R. E. Synovec, J. Chromatogr. A, 2005, 1086, 185-192.
Special Issue, 2" Int. GC x GC Conference, Atlanta Georgia, peer reviewed.

“Forward: Chemical Separations and Chemometrics,” R.E. Synovec, J. Chromatogr. A,
2005, 1096, 1. Guest Editor for Special Issue, Co-Editor with J.G. Dorsey.

“Classification of Gasoline Data Obtained by Gas Chromatography using a Piecewise
Alignment Algorithm combined with Feature Selection and Principal Component
Analysis,” K. M. Pierce, J. L. Hope, K. J. Johnson, B. W. Wright, R. E. Synovec,

J. Chromatogr. A, 2005, 1096, 101-110. Special Issue: Chemical Separations and
Chemometrics, peer reviewed.

“A Comprehensive Two-Dimensional Retention Time Alignment Algorithm to Enhance
Chemometric Analysis of Comprehensive Two-Dimensional Separation Data,”

K. M. Pierce, L. F. Wood, B. W. Wright, R. E. Synovec, Anal. Chem., 2005,

77, 7735-7743.

“Chemometric Data Analysis for Two-Dimensional Separations,” K. M. Pierce, J. L.
Hope, R. E. Synovec, LabPlus International, 2005, 19(6), 11-15.
Invited Overview of Field.

“Microfabricated Refractive Index Gradient Based Detector for Reversed-Phase Liquid
Chromatography with Mobile Phase Gradient Elution,” A. D. McBrady, R. E. Synovec,
J. Chromatogr. A, 2005, 1105, 2-10. Special Issue, CCE 2003, peer reviewed.

“Total-Transfer, Valve-Based Comprehensive Two-Dimensional Gas Chromatography,”
R. E. Mohler, B. J. Prazen, R. E. Synovec, Anal. Chim. Acta, 2006, 555, 68-74.

“Simple Sequential Injection Analysis Systems with Dynamic Surface Tension Detector,”
N. Lenghor, J. Jakmunee, B. J. Prazen, R. E. Synovec, G. D. Christian, K. Grudpan,
Anal. Sciences, 2006, 22, 147-151.

“Flow Injection Analysis with Diode Array Absorbance Detection and Dynamic Surface
Tension Detection for Studying Denaturation and Surface Activity of Globular Proteins,”
E. Bramanti, C. Allegrini, M. Onor, G. Raspi, K. J. Skogerboe, R. E. Synovec,

Analytical Biochemistry, 2006, 351, 100-113.

“GCxGC-TOFMS Analysis of Metabolites in Fermenting and Respiring Yeast Cells,”
R. E. Mohler, K. M. Dombek, J. C. Hoggard, E. T. Young R. E.Synovec,
Anal. Chem., 2006, 78, 2700-27009.

“A Principal Component Analysis Based Method to Discover Chemical Differences in
GCxGC-TOFMS Separations of Metabolites in Plant Samples,” K. M. Pierce, J. L.
Hope, J. C. Hoggard, R. E. Synovec, Talanta, 2006, 70, 797-804.

“Fisher Ratio Method Applied to Third-Order Separation Data to Identify Significant

Chemical Components of Metabolite Extracts,” K. M. Pierce, J. C. Hoggard, J. L.
Hope, P. M. Rainey, A. N. Hoofnagle, R. M. Jack, B. W. Wright, R. E. Synovec,
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153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

Anal. Chem., 2006, 78, 5068-5075.

“An Absorbance-Based Micro-Fluidic Sensor for Diffusion Coefficient and
Molar Mass Determinations,” A. D. McBrady, R. Chaniwas, A. K. Torgerson,
K. Grudpan, R.E. Synovec, Anal. Chim. Acta, 2006, 575, 151-158.

“Classification of High Speed GC-MS Data by PCA Coupled with Piecewise Alignment
and Feature Selection,” N. E. Watson, M. M. VanWingerden, K. M. Pierce,
B. W. Wright, R. E. Synovec, J. Chromatogr. A, 2006, 1129, 111-118.

“Ultrafast Gas Chromatography on Single-Wall Carbon Nanotube Stationary Phases in
Microfabricated Channels,” M. Stadermann, A. D. McBrady, B. Dick, V. R. Reid,
A. Noy, R. E. Synovec, O. Bakajin, Anal. Chem., 2006, 78, 5639-5644.

“Unsupervised Parameter Optimization for Automated Retention Time Alignment of
Severely Shifted Gas Chromatographic Data using the Piecewise Alignment
Algorithm,” K. M. Pierce, B. W. Wright, R. E. Synovec, J. Chromatogr. A, 2007,
1141, 106-116.

“Parallel Factor Analysis (PARAFAC) of Target Analytes in GCxGC-TOFMS Data:
Automated Selection of a Model with an Appropriate Number of Factors,”
J. C. Hoggard, R. E. Synovec, Anal. Chem., 2007, 79, 1611-1619.

“Investigation of High-Speed Chromatography using Synchronized Dual-Valve
Injection and Resistively Heated Temperature Programming,” V. R. Reid,
A. D. McBrady, R. E. Synovec, J. Chromatogr. A, 2007, 1148, 236-243.

“Comprehensive Analysis of Yeast Metabolite GCxGC-TOFMS Data: Combining
Discovery-Mode and Deconvolution Chemometric Software,” R. E. Mohler, K. M.
Dombek, J. C. Hoggard, K. M. Pierce, E. T. Young, R. E. Synovec, Analyst, 2007,
132, 756-767.

“Size-Exclusion Chromatography with Dual-Beam Refractice Index Detection of
Polystyrene Samples,” E. M. Humston, A D. McBrady, M. Valero, R. E. Synovec,
Talanta, 2007, 73, 2878-295.

“Comprehensive Three-Dimensional Gas Chromatography with Parallel Factor
Analysis,” N. E. Watson, W. C. Siegler, J. C. Hoggard, R. E. Synovec,
Anal. Chem., 2007, 79, 8270-8280.

“Analysis of Bacteria by Pyrolysis Gas Chromatography-Differential Mobility
Spectrometry and Isolation of Chemical Components with a Dependence on Growth
Temperature,” S. Prasad, K. M. Pierce, H. Schmidt, J. V. Rao, R. Glith, S. Bader, R.
E. Synovec, G. B. Smith, G. A. Eiceman, Analyst, 2007, 10, 1031-1039.

“Observations on “Orthogonality” in Comprehensive Two-Dimensional Separations,”
N. E. Watson, J. M. Davis, R. E. Synovec, Anal. Chem., 2007, 79, 7924-7927.
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164.

165.*

166.*

167.*

168.

169.*

170.

171.*

172.

173.

174.

“Cyclic Changes in Metabolic State During the Life of a Yeast Cell,” B. P. Tu,
R. E. Mohler, K. M. Dombek, E. T. Young R. E. Synovec, S. L. McKnight,
PNAS, 2007, 104, 16886-16891.

“Discovery-Based Metabolomics using GCxGC-TOFMS and Chemometric Data
Analysis,” R. E. Synovec, Conference Proceedings for 10% Int. Symp. on Hyphenated

Techniques in Chromatography and Hyphenated Chromatographic Analyzers
(HTC-10), 2008, #L.22.1, ISBN 9789081124829, Royal Society of Chemistry. Invited

“Recent Advancements in Comprehensive Two-Dimensional Separations with
Chemometrics,” K. M. Pierce, J. C. Hoggard, R. E. Mohler, R. E. Synovec,
J. Chromatogr. A, 2008, 1184, 341-352.

Invited, peer-reviewed Review for 50 Years CHROMA special issue.

“An Algorithm to Identify Cycling Yeast Metabolites in GCxGC-TOFMS Data,”
R. E. Mohler, B. P. Tu, K. M. Dombek, J. C. Hoggard, E. T. Young, R. E. Synovec,
J. Chromatogr. A, 2008, 1186, 401-411. Invited, peer-reviewed, GC special issue.

“Constituents with Independence from Growth Temperature for Bacteria using
Pyrolysis-Gas Chromatography / Differential Mobility Spectrometry with Analysis
of Variance and Principal Component Analysis,” S. Prasad, K. M. Pierce, H. Schmidt,
J. V. Rao, R. Guth, R. E. Synovec, G. B. Smith, G. A. Eiceman, Analyst, 2008,
6, 760-767.

“High-Speed Gas Chromatography: The Importance of Instrumentation Optimization
and the Elimination of Extra-Column Band Broadening,” V. R. Reid, R. E. Synovec,
Talanta, 2008, 76, 703-717. Invited, peer-reviewed Review.

“Automated Resolution of Non-Target Analyte Signals in GCxGC-TOFMS Data
using Parallel Factor Analysis (PARAFAC),” J. C. Hoggard, R. E. Synovec,
Anal. Chem., 2008, 80, 6677-6688.

“Characterization and Utilization of a Novel High-Temperature Triflate lonic Liquid

Stationary Phase for use in GCxGC,” V. R. Reid, J. A. Crank, D. W. Armstrong,
R. E. Synovec, J. Sep. Sci., 2008, 31, 3429-3436.
Invited, peer-reviewed for special issue on GC x GC.

“Time-Dependent Profiling of Metabolites from Snfl Mutant and Wild Type Yeast

Cells,” E. M. Humston, K. M. Dombek, J. C. Hoggard, E. T. Young, R. E. Synovec,
Anal. Chem., 2008, 80, 8002-8011.

“High-Speed, Temperature Programmable Gas Chromatography Utilizing a

Microfabricated Chip with an Improved Carbon Nanotube Stationary Phase,” V. R.
Reid, M. Stadermann, O. Bakajin, R. E. Synovec, Talanta, 2009, 77, 1420-1425.

“Liquid Chromatography—Tandem Quadrupole Mass Spectrometry and Comprehensive

Two-Dimensional Gas Chromatography—Time-of-Flight Mass Spectrometry
Measurement of Targeted Metabolites of Methylobacterium extorquens AM1 Grown
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176.*

177.*

178.*

179.*

180.

181.

182.

183.

184.*

on Two Different Carbon Sources,” S. Yang, M. Sadilek, R. E. Synovec,
M. E. Lidstrom, J. Chromatogr. A, 2009, 1216, 3280-3289.

“Handling Within Run Retention Time Shifts in Two-Dimensional Chromatography
Data using Shift Correction and Modeling,” T. Skov, J. C. Hoggard, R. Bro, R. E.
Synovec, J. Chromatogr. A, 2009, 1216, 4020-4029.

“Toward automated peak resolution in complete GCxGC-TOFMS chromatograms by
PARAFAC,” J. C. Hoggard, W. C. Siegler, R. E. Synovec, J. Chemometrics, 2009,
23, 421-431. Special issue in honor of Richard Harshman.

“Chemometric Approaches in Two Dimensional Gas Chromatography,” J. C. Hoggard,
R. E. Synovec, in Comprehensive Two Dimensional Gas Chromatography
(L. Ramos, editor) in Wilson & Wilson’s Comprehensive Analytical Chemistry
(D. Barcelo, editor), Elsevier, Oxford, UK, 2009, Volume 55, Chapter 5, pp. 107-122.
Invited, peer-reviewed book chapter.

“Development of a GCxGC-TOFMS Method using SPME to Determine Volatile
Compounds in Cacao Beans,” E. M. Humston, Y. Zhang, G. F. Brabeck, A. McShea,
R. E. Synovec, J. Sep. Sci., 2009, 32, 2289-2295.

Special issue on metabolomics methods.

“Recent Advances using GCxGC-TOFMS with Chemometrics to Food Quality and
Metabolomics,” J. C. Hoggard, E. M. Humston, W. C. Siegler, R. E. Synovec,
Conference Proceedings for 11" Int. Symp. on Hyphenated Techniques in
Chromatography and Hyphenated Chromatographic Analyzers (HTC-11), 2010,
#KN18, ISBN 9789081124836, Royal Society of Chemistry. Invited

“Analysis of Commercial Beverage Products by Size Exclusion Chromatography
Coupled with UV-vis Absorbance Detection and Dynamic Surface Tension
Detection,” K. M. Pierce, E. Bramanti, M. Onor, R. Spiniello, A. Kangas,

K. J. Skogerboe, R. E. Synovec, Talanta, 2010, 80, 1445-1451.

“Chemometric Analysis of GC-MS Data using Fast Retention Time Alignment via a
Total lon Current Shift Function,” J. S. Nadeau, B. W. Wright, R. E. Synovec,
Talanta, 2010, 81, 120-128.

“Quantitative Assessment of Moisture Damage for Cacao Bean Quality using
Two-Dimensional Gas Chromatography Combined with Time-of-Flight Mass
Spectrometry and Chemometrics,” E. M. Humston, J. D. Knowles, A. McShea,
R. E. Synovec, J. Chromatogr. A, 2010, 1217, 1963-1970.

“Increasing Selectivity in Comprehensive Three-Dimensional Gas Chromatography
via an lonic Liquid Stationary Phase Column in One Dimension,” W. C. Siegler,

J. A. Crank, D. W. Armstrong, R. E. Synovec, J. Chromatogr. A, 2010, 1217,
3144-3149.

“Utilizing the Third Order Advantage with Isotope Dilution Mass Spectrometry,”
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188.*

189.

190.

191.*

192.*

193.

194.

195.

E. M. Humston, J. C. Hoggard, R. E. Synovec, Anal. Chem. 2010, 82, 41-43.
Invited Letter

“Impurity Profiling of a Chemical Weapon Precursor for Possible Forensic Signatures
By Comprehensive Two-Dimensional Gas Chromatography/Mass Spectrometry and
Chemometrics,” J. C. Hoggard, J. H. Wahl, R. E. Synovec, G. M. Mong, C. G. Fraga,
Anal. Chem. 2010, 82, 689-698.

“Development and Application of a GCxGC-TOFMS Method for the Analysis

of L-B-Methylamino-Alanine in Human Tissue,” L. R. Snyder, J. C. Hoggard, T. J.
Montine, R. E. Synovec, J. Chromatogr. A, 2010, 1217, 4639-4647.

“Real-Time Target Selection Optimization to Enhance Alignment of Gas
Chromatograms,” T. I. Dearing, J. S. Nadeau, B. G. Rohrback, L.S. Ramos,
R. E. Synovec, Talanta, 2011, 83, 738-743.

“Forward: Enhancing Chemical Separations with Chemometric Data Analysis,”
R. E. Synovec, Talanta, 2011, 83, 1067. Guest Editor for Special Issue

“Application of a GCxGC-TOFMS Method to Identify Potential Biomarkers of
Perinatal Asphyxia in a Non-Human Primate Model,” A. C. Beckstrom, E. M.
Humston, L. R. Snyder, R. E. Synovec, S. E. Juul, J. Chromatogr. A, 2011,
1218, 1899-1906.

“Achieving High Peak Capacity Production for Gas Chromatography and
Comprehensive Two-Dimensional Gas Chromatography by Minimizing Off-Column
Peak Broadening,” R. B. Wilson, W. C. Siegler, J. C. Hoggard, B. D. Fitz, J. S.
Nadeau, R. E. Synovec, J. Chromatogr. A, 2011, 1218, 3130-3139.

“Toward a Global Analysis of Metabolites in Regulatory Mutants of Yeast,” E. M.
Humston, K. M. Dombek, B. P. Tu, E. T. Young, R. E. Synovec, Anal. Bioanal.
Chem., 2011, 401, 2387-2402. Invited, special issue, multi-dimensional seps.

“Comprehensive Chromatography Data Interpretation Technologies,” E. M. Humston,
R. E. Synovec, in Comprehensive Chromatography in Combination with Mass
Spectrometry (L. Mondello, editor), John Wiley & Sons, Hoboken, NJ, 2011,

Chapter 12, pp. 449-475. Invited, peer-reviewed book chapter.

“Experimental Study of the Quantitative Precision for Valve-Based GCxGC,” W. C.
Siegler, B. D. Fitz, J. C. Hoggard, R. E. Synovec, Anal. Chem., 2011, 83, 5190-5196.

“Utilizing a Constant Peak Width Transform for Isothermal Gas Chromatography,”
J. S. Nadeau, R. B. Wilson, B. D. Fitz, J. T. Reed, R. E. Synovec, J. Chromatogr.
A, 2011, 1218, 3718-3724.

“Characterization of Bovine Serum Albumin Unfolding and Aggregation using a

Single-Capillary Viscometer and Dynamic Surface Tension Detector (SCV-DSTD),”
E. Bramanti, C. Ferrari, V. Angeli, M. Onor, R. E. Synovec, Talanta, 2011,
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205.*

85, 2553-2561.

“Study of the Interdependency of the Data Sampling Ratio with Retention Time
Alignment and Principal Component Analysis for Gas Chromatography,”

J. S. Nadeau, R. B. Wilson, J. C. Hoggard, B. W. Wright, R. E. Synovec,

J. Chromatogr. A, 2011, 1218, 9091-9101.

“Maintaining Cardiac Fatty Acid Oxidation in Pressure-Overload Hypertrophy
Preserves Function and Energetics,” S. C. Kolwicz, Jr., D. P. Olson, L. C. Marney,
L. Garcia-Menendez, S. Ngoy, R. E. Synovec, R. Liao, R. Tian, Circulation, 2011,
124, Supplement, A16484.

“Development of a Solid Phase Extraction Protocol Coupled with LC-MS/MS to
Analyze Central Carbon Metabolites in Lake Sediment Microcosms,” S. Yang, R. E.
Synovec, M. G. Kalyuzhnaya, M. E. Lidstrom, J. Sep. Sci., 2011, 34, 3597-3605.
Special issue on metabolomics methods.

“Development of Chemical Analysis Tools to Assess Compositional Variation in
RP-1 and RP-2,” R. E. Synovec, J. C. Hoggard, B. Kehimkar, L. C. Marney, M. C.
Billingsley, C. G. Fraga, T. J. Bruno, Government Restriced Conference
Proceeding, 6" JANNAF Liquid Propulsion Subcommittee Meeting,

Huntsville, AL, December 2011. Invited Contribution

“Gas Chromatography-Mass Spectrometry with Chemometric Analysis for
Determining C-12 and C-13 Labeled Contributions in Metabolomics and C-13 Flux
Analysis, S. Yang, J. S. Nadeau, E. M. Humston-Fulmer, J. C. Hoggard, M. E.
Lidstrom, R. E. Synovec, J. Chromatogr. A, 2012, 1240, 156-164.

“The Perinatal Transition of the Circulating Metabolome in a Nonhuman Primate,”
A. C. Beckstrom, P. Tanya, E. M. Humston, L. R. Snyder, R. E. Synovec, S. E. Juul,
Pediatric Research, 2012, 71, 338-344.

“Fast, High Peak Capacity Separations in GC-TOFMS,” R. B. Wilson, J. C.
Hoggard, R. E. Synovec, Anal. Chem., 2012, 84, 4167-4173.

“High-Speed Cryo-Focusing Injection for GC: Reduction of Injection Band
Broadening with Concentration Enrichment,” R. B. Wilson, B. D. Fitz, B. C.
Mannion, T. Lai, R. K. Olund, J. C. Hoggard, R. E. Synovec, Talanta, 2012, 97, 9-
15.

“Data Analysis Methods,” K. M. Pierce, J. S. Nadeau, R. E. Synovec, in Handbook
of Separation Science: Gas Chromatography (Editor: Colin F. Poole), Elsevier, 225
Wyman Street, Waltham, MA, USA, 2012, Chapter 17, pp. 415-434. Invited.

“Review of Chemometric Analysis Techniques for Comprehensive Two-
Dimensional Separations Data,” K. M. Pierce, B. Kehimkar, L. C. Marney, J. C.
Hoggard, R. E. Synovec, J. Chromatogr. A, 2012, 1255, 3-11. Invited Review
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“Cardiac-Specific Deletion of Acetyl CoA Carboxylase 2 Prevents Metabolic
Remodeling During Pressure-Overload Hypertrophy,” S. C. Kolwicz, Jr., D. P.
Olson, L. C. Marney, L. Garcia-Menendez, R. E. Synovec, R. Tian, Circulation
Research, 2012, 111, 728-738.

“Fast, High Peak Capacity Separations in GCxGC-TOFMS, B. D. Fitz, R. B.
Wilson, B. A. Parsons, J. C. Hoggard, R. E. Synovec, J. Chromatogr. A, 2012,
1266, 116-123.

“Preliminary Effects of Real-World Factors on the Recovery and Exploitation of
Forensic Impurity Profiles of a Nerve-Agent Simulant from Office Media,”

C. G. Fraga, L. H. Sego, J. C. Hoggard, G. A. Pérez Acosta, E. A. Viglino,

J. H. Wahl, R. E. Synovec, J. Chromatogr. A, 2012, 1270, 269-282.

“High Throughput Analysis of Atmospheric Volatile Organic Compounds by
Thermal Injection — Isothermal GC-TOFMS,” R. B. Wilson, J. C. Hoggard,
R. E. Synovec, Talanta, 2013, 103, 95-102.

“Gas Chromatography and Comprehensive Two-Dimensional Gas Chromatography
Hyphenated with Mass Spectrometry for Targeted and Non-Targeted
Metabolomics,” S. Yang, J. C. Hoggard, M. E. Lidstrom, R. E. Synovec, in
Metabolomics in Practice (Michael Lammerhofer and Wolfram Weckworth,
editors), Wiley-VCH, Weinheim, Germany, 2013, Chapter 4, pp. 69-92. Invited
Book Chapter

“Targeted Mass Spectral Ratio Analysis: A New Tool for GC-MS,” B. Kehimkar, J.
C. Hoggard, J. S. Nadeau, R. E. Synovec, Talanta, 2013, 103, 267-275.

“Sample Preparation Methodology for Mouse Heart Metabolomics using
GCxGC-TOFMS,” L. C. Marney, S. C. Kolwicz Jr., R. Tian, R. E. Synovec,
Talanta, 2013, 108, 123-130.

“Recent Advances in the Development of Chemical Analysis Tools to Assess
Compositional Variation in RP-1 and RP-2,” R. E. Synovec, J. C. Hoggard,

B. Kehimkar, M. C. Billingsley, T. J. Bruno, Government Restriced Conference
Proceeding, 7" JANNAF Liquid Propulsion Subcommittee Meeting,

Colorado Springs, CO, May 2013. Invited Contribution

“Chemical Analysis in a Drop: A Dynamic Surface Tension Detector (DSTD) for
Polymer and Protein Characterization,” E. Bramanti, K. J. Skogerboe, R. E.
Synovec, Polymer International, 2013, 62, 1135-1143. (Invited Review)

“Methods of Discovery-Based and Targeted Metabolite Analysis by Comprehensive
Two-Dimensional Gas Chromatography with Time-of-Flight Mass Spectrometry
Detection,” L. C. Marney, J. C. Hoggard, K. J. Skogerboe, R. E. Synovec,

in Mass Spectrometry Methods in Metabolomics: Methods and Protocols

(D. Raftery, editor), Humana Press (Springer Group), USA, 2014, Part 11l, Chapter 6,
pp. 83-97. Invited Book Chapter
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224,

225.

226.

“Tile-Based Fisher-Ratio Software for Improved Feature Selection Analysis
of GCxGC-TOFMS Data, L. C. Marney, W. C. Siegler, B. A. Parsons, J. C.
Hoggard, B. W. Wright, R. E. Synovec, Talanta, 2013, 115, 887-895.

“Comprehensive Discovery of 3C Labeled Metabolites in the Bacteria
Methylobacterium extorquens AM1 using GC-MS,” S. Yang, J. C. Hoggard, M. E.
Lidstrom, R. E. Synovec, J. Chromatogr. A, 2013, 1317, 175-185. Special Issue in
honor of Marja-Liisa Riekkola

“Correlation of RP-1 Fuel Properties to Chemical Composition using GCxGC-
TOFMS followed by Partial Least Squares Regression Analysis,” B. Kehimkar,
J. C. Hoggard, M. C. Billingsley, C. G. Fraga, T. J. Bruno, R. E. Synovec,

J. Chromatogr A, 2014, 1327, 132-140.

“Enhancing GC-TOFMS Data Analysis using Two-Dimensional Mass Channel
Cluster Plots,” B. D. Fitz, B. C. Reaser, D. K. Pinkerton, J. C. Hoggard, K. J.
Skogerboe, R. E. Synovec, Anal. Chem., 2014, 86, 3973-3979.

“Modeling RP-1 Fuel Advanced Distillation Data using GCxGC-TOFMS and
Partial Least Squares Analysis,” B. Kehimkar, B. A. Parsons, J. C. Hoggard, M. C.
Billingsley, T. J. Bruno, R. E. Synovec, Anal. Bioanal. Chem., 2015, 407, 321-320.

“Evaluation of Injection Methods for Fast, High Peak Capacity Separations with
Low Thermal Mass Gas Chromatography,” B. D. Fitz, B. C. Mannion, K. To, T.
Hoac and R. E. Synovec, J. Chromatogr. A, 2015, 1392, 82-90.

“Tile-Based Fisher Ratio Analysis of GCxGC-TOFMS Data Using a Null
Distribution Approach,” B. A. Parsons, L. C. Marney, W. C. Siegler, J. C. Hoggard,
B. W. Wright, R. E. Synovec, Anal. Chem., 2015, 87, 3812-3819.

“Development of Chemical Analysis Tools to Relate Compositional Variation to
Thermal Integrity Data for RP-1, RP-2, and Related Fuels,” R.E. Synovec, C.E.
Freye, B.A. Parsons, M.C. Billingsley, N. Keim, B. Hill-Lam, and J.C. Wilhelm,
Government Restricted Conference Proceeding, 62" JANNAF Propulsion Meeting,
Nashville, TN, June 2015. Invited Contribution

“Trilinearity Deviation Ratio: A New Metric for Chemometric Analysis of
GCxGC-TOFMS Data,” D. K. Pinkerton, B. A. Parsons, T. J. Anderson and
R. E. Synovec, Anal. Chim. Acta, 2015, 871, 66-76.

“Serial Plasma Metabolites Following Hypoxic-Ischemic Encephalopathy in a

Nonhuman Primate Model,” P. T. Chun, R. J. McPherson, L. C. Marney, S. Z.
Zangeneh, B. A. Parsons, A. Shojaie, R. E. Synovec, S. E. Juul, Dev. Neurosci.,
2015, 37, 161-171.

“Pixel-Level Data Analysis Methods for Comprehensive Two-Dimensional

36



ROBERT E. SYNOVEC

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.*

Chromatography,” K. M. Pierce, B. A. Parsons and R. E. Synoveg, in
“Fundamentals and Analytical Applications of Multi-way Calibration” Data
Handling in Science and Technology, Volume 29 (Alejandro C. Olivieri,
Arsenio Mufioz de la Pefia, Graciela M. Escandar and Héctor C. Goicoechea,
editors), Elsevier, 2015, Chapter 10, pp. 427-464. Invited Book Chapter

“High Temperature Diaphragm Valve-based GCxGC,” C. E. Freye, L. Mu,
R. E. Synovec, J. Chromatogr. A, 2015, 1424, 127-133.

“Non-Targeted Determination of C-13-Labeling in the Methylobacterium extorquens
AM1 Metabolome using the Two-Dimensional Mass Cluster Method and Principal
Component Analysis,” B. C. Reaser, S. Yang, B. D. Fitz, B. A. Parsons, M. E.
Lidstrom, R. E. Synovec, J. Chromatogr. A, 2016, 1432, 111-121.

“Extension of the Two-Dimensional Mass Channel Cluster Plot Method to Fast
Separations Utilizing Low Thermal Mass GG-TOFMS, B. D. Fitz, R. E. Synovec,
Anal. Chim. Acta, 2016, 913, 160-170.

“Chemical Characterization of the Acid Alteration of Diesel Fuel: Non-Targeted
Analysis by GCxGC-TOFMS with Tile-Based Fisher Ratio and Combinatorial
Threshold Determination,” B. A. Parsons, D. K. Pinkerton, B. W. Wright, R. E.
Synovec, J. Chromatogr. A, 2016, 1440, 179-190.

“Deconvolution of Complex Higher Order Chromatographic Data with Spectral
Detection,” D. K. Pinkerton, K. M. Pierce and R. E. Synovec, in Data Handling in
Science and Technology - Elsevier — Editors: B. Walczak, S. Rutan - Volume: 30,
Resolving the spectral mixture problem. With applications in advanced spectroscopy
(from ultrafast time-resolved spectroscopy to superresolution imaging), Editor: C.
Ruckebusch, 2016, Chapter 10, pp. 333-352. Invited Book Chapter

“Partial Least Squares Analysis of Rocket Propulsion Fuel Data using Diaphragm
Valve-based GCxGC coupled with Flame lonization Detection,” C. E. Freye, B. D.
Fitz, M. C. Billingsley, R. E. Synovec, Talanta, 2016, 153, 203-210.

“Performance Evaluation of Tile-based Fisher Ratio Analysis using a Benchmark
Yeast Metabolome Dataset,” N. E. Watson, B. A. Parsons, R. E. Synovec, J.
Chromatogr. A, 2016, 1459, 101-111.

“High Temperature Diaphragm Valve-based GCxGC-TOFMS,” C. E. Freye,
R. E. Synovec, Talanta, 2016, 161, 675-680.

“Method to Determine the True Modulation Ratio for GCxGC,” D. K. Pinkerton,
B. A. Parsons, R. E. Synovec, J. Chromatogr. A, 2016, 1476, 114-123.

“Recent Advances in the Development of Chemical Analysis Tools to Relate

Compositional Variation to Thermal Integrity Data for RP-1, RP-2, and Related
Fuels,” R. E. Synovec, C. E. Freye, M. C. Billingsley, N. Keim, B. Hill-Lam,
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238.

239.

240.

241.

242.

243.

244,

245.

246.

Government Restricted Conference Proceeding, 9" JANNAF Liquid Propulsion
Subcommittee Meeting, Phoenix, AZ, December 2016. Invited Contribution

“Comprehensive Three-Dimensional Gas Chromatography with Time-of-Flight
Mass Spectrometry,” N. E. Watson, H. D. Bahaghighat, K. Cui, R. E. Synovec, Anal.
Chem., 2017, 89, 1793-1800.

“Using Receiver Operating Characteristic Curves to Optimize Discovery-Based
Software with GCxGC-TOFMS,” B. C. Reaser, B. W. Wright, R. E. Synovec, Anal.
Chem., 2017, 89, 3606-3612.

“Targeted Analyte Deconvolution and Identification by Four-Way Parallel Factor
Analysis Using Three-Dimensional Gas Chromatography with Mass Spectrometry
Data,” N. E. Watson, Sarah E. Prebihalo, R. E. Synovec, Anal. Chim. Acta, 2017,
983, 67-75.

“Determining the Probability of Achieving a Successful Quantitative Analysis for
Gas Chromatography Mass Spectrometry,” D. K. Pinkerton, B. C. Reaser, K. L.
Berrier, R. E. Synovec, Anal. Chem., 2017, 89, 9926-9933.

“Multidimensional Gas Chromatography: Advances in Instrumentation,
Chemometrics, and Applications,” S. E. Prebihalo, K. L. Berrier, C. E. Freye, H. D.
Bahaghighat, N. R. Moore, D. K. Pinkerton, R. E. Synovec, Anal. Chem., 2018, 90,
505-532. Invited Review

“Comprehensive Two-Dimensional Gas Chromatography using Partial Modulation
via a Pulsed Flow Valve with a Short Modulation Period,” C. E. Freye, H. D.
Bahaghighat, R. E. Synovec, Talanta, 2018, 177, 142-149. Invited Special Issue
honoring Gary Christian

“Implications of Phase Ratio for Maximizing Peak Capacity in GCxGC-TOFMS,”
B. A. Parsons, D. K. Pinkerton, R. E. Synovec, J. Chromatogr. A, 2018, 1536, 16-26.

“Enhancing the Chemical Selectivity in Discovery-based Analysis with Tandem
lonization Time-of-Flight Mass Spectrometry Detection for Comprehensive Two-
Dimensional Gas Chromatography,” C. E. Freye, N. R. Moore, R. E. Synovec, J.
Chromatogr. A, 2018, 1537, 99-108.

“Ultrafast Separations via Pulse Flow Valve Modulation to Enable High Peak
Capacity Multidimensional Gas Chromatography,” H.D. Bahaghighat, C.E. Freye,
D.V. Gough, P.E. Sudol, R.E. Synovec, J. Chromatogr. A, 2018, 1573, 115-124.

“Recent Advances in Relating the Chemical Compositional Variation in RP-1, RP-2,
and Similar Fuels to Thermal Integrity Data,” R.E. Synovec, C.E. Freye, M.C.
Billingsley, N. Keim, B. Hill-Lam and A. Bishop, Government Restricted Conference
Proceeding, 65" JANNAF Propulsion Meeting, Long Beach, CA, May 2018. Invited
Contribution
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“GCxGC-TOFMS with a 50 ms Modulation Period,” H.D. Bahaghighat, C.E. Freye,
D.V. Gough, R.E. Synovec, J. Chromatogr. A, 2019, 1583, 117-123.
https://doi.org/10.1016/j.chroma.2018.11.027.

“Column Selection Approach to Achieve a High Peak Capacity in Comprehensive
Three-Dimensional Gas Chromatography,” D. V. Gough, H. D. Bahaghighat, R. E.
Synovec, Talanta, 2019, 195, 822-829. https://doi.org/10.1016/j.talanta.2018.12.007.

“Recent Advances in Modulator Technology for Comprehensive Two-Dimensional
Gas Chromatography,” H. D. Bahaghighat, C. E. Freye, R. E. Synovec, TrAC, 2019,
113, 379-391. https://doi.org/10.1016/j.trac.2018.04.016.

“Gaining a Fundamental Understanding of Fuel Performance through Advanced
Chemical Composition Measurements,” R.E. Synovec, K.L. Berrier, C.E. Freye, S.E.
Prebihalo, M.C. Billingsley, N. Keim, B. Hill-Lam, A. Bishop, Government
Restricted Conference Proceeding, 66" JANNAF Propulsion Meeting, Dayton, OH,
June 2019. Invited Contribution

“Metabolite Profiles Discriminate Between ACL Injured Cases and Uninjured
Controls within the First Year Following Injury and Surgery,” K.L. Cameron, J.R.
Trump, S.E. Prebihalo, S.J. Svoboda, J. Wickiser, R.E. Synovec, Oseoarthritis and
Cartilage, 2019, 27(1), S288-52809.

“Development of Ultrafast Separations Using Negative Pulse Partial Modulation to
Enable New Directions in Gas Chromatography,” D. V. Gough, D. H. Song, S.
Schoneich, S. E. Prebihalo, R. E. Synovec, Anal. Chem., 2019, 91, 7328-7335.
https://doi.org/10.1021/acs.analchem.9b01085.

“Examination of the Two-Dimensional Mass Channel Cluster Plot Method for Gas
Chromatography - Mass Spectrometry in the Context of the Statistical Model of
Overlap,” K. L. Berrier, B. C. Reaser, D. K. Pinkerton, R. E. Synovec, J.
Chromatogr. A, 2019, 1601, 319-326. https://doi.org/10.1016/j.chroma.2019.05.005.

“Impact of GCxGC-TOFMS Experimental Design on Data Trilinearity and Parallel
Factor Analysis Deconvolution,” S. E. Prebihalo, D. K. Pinkerton, R. E. Synovec, J.
Chromatogr. A, 2019, 1605, 460368. https://doi.org/10.1016/j.chroma.2019.460368.

“Improvements to GCxGC-TOFMS Composition-Based Models for Hydrocarbon
Fuel Thermal Integrity,” R.E. Synovec, K.L. Berrier, C.E. Freye, M.C. Billingsley, N.
Keim, B. Hill-Lam and A. Bishop, Government Restricted Conference Proceeding,

67" JANNAF Propulsion Meeting, Tampa, FL, December 2019. Invited Contribution

“Management and Interpretation of Capillary Chromatography-Mass Spectrometry
Data,” B. C. Reaser, N. E. Watson, S. E. Prebihalo, David K. Pinkerton, K. J.
Skogerboe, R. E. Synovec, in Hyphenations of Capillary Chromatography with Mass
Spectrometry — Elsevier — Editors: P. Q. Tranchida and L. Mondello, 2020, Ch. 5,
pp. 449-480, ISBN: 978-0-12-809638-3. Invited Book Chapter
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266.

“Advanced Data Handling in GCxGC,” Kelsey L. Berrier, Sarah E. Prebihalo,
Robert E. Synovec, in Basic Multidimensional Gas Chromatography — Elsevier —
Editor: N. Snow, 2020, Ch. 7, pp. 229-268, ISBN: 978-0-12-813745-1. Invited Book
Chapter

“Impact of Data Bin Size on the Classification of Diesel Fuels using GCxGC with
Principal Component Analysis,” P. E. Sudol, D. V. Gough, S. E. Prebihalo, R. E.
Synovec, Talanta, 2020, 206, 120239. https://doi.org/10.1016/j.talanta.2019.120239.

“Dynamic Pressure Gradient Modulation for Comprehensive Two-Dimensional Gas
Chromatography,” T. J. Trinklein, D. V. Gough, C. G. Warren, G. S. Ochoa, R. E.
Synovec, J. Chromatogr. A, 2020, 1609, 460488.
https://doi.org/10.1016/j.chroma.2019.460488.

“Chemometric Decomposition of GCxGC-TOFMS Data employing Partial
Modulation in the Negative Pulse Mode,” D. V. Gough#, S. Schoneich?, R. E.
Synovec, Talanta, 2020, 210, 120670. https://doi.org/10.1016/j.talanta.2019.120670.

“Dynamic Pressure Gradient Modulation for Comprehensive Two-Dimensional Gas
Chromatography with Time-of-Flight Mass Spectrometry Detection,” S. Schéneich,
D. V. Gough, T. J. Trinklein, R. E. Synovec, J. Chromatogr. A, 2020, 1620, 460982.
https://doi.org/10.1016/j.chroma.2020.460982.

“Predictive Modeling of Aerospace Fuel Properties using GCxGC-TOFMS and
Partial Least Squares Analysis,” K. L. Berrier”, C. E. Freye”, M. C. Billingsley, R. E.
Synovec, Energy Fuels, 2020, 34, 4084-4094.
https://doi.org/10.1021/acs.energyfuels.9b04108.

“Discovery-based Analysis and Quantification for Comprehensive Three-
Dimensional Gas Chromatography Flame lonization Detection Data,” T. J.
Trinklein*, S. E. Prebihalo?, C. G. Warren, G. S. Ochoa, R. E. Synovec, J.
Chromatogr. A, 2020, 1623, 461190. https://doi.org/10.1016/j.chroma.2020.461190.

“Statistical Inference of Mass Channel Purity from Fisher Ratio Analysis using
Comprehensive Two-Dimensional Gas Chromatography with Time of Flight Mass
Spectrometry Data,” G. S. Ochoa®, S. E. Prebihalo*, B. C. Reaser, L. C. Marney, R.
E. Synovec, J. Chromatogr. A, 2020, 1627, 461401.
https://doi.org/10.1016/j.chroma.2020.461401.

“Development of an Enhanced Total lon Current Chromatogram Algorithm to
Improve Untargeted Peak Detection,” C. N. Cain, S. Schoneich, R. E. Synovec,
Anal. Chem., 2020, 92, 11365-11373. https://doi.org/10.1021/acs.analchem.0c02136.

“Development of Gas Chromatographic Pattern Recognition and Classification Tools
for Compliance and Forensic Analyses of Fuels: A Review,” P. E. Sudol, K. M.
Pierce, S. E. Prebihalo, K. J. Skogerboe, B. W. Wright, R. E. Synovec, Anal. Chim.
Acta, 2020, 1132, 157-186. https://doi.org/10.1016/j.aca.2020.07.027.
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