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Conference Schedule Overview 
 

Tuesday Wednesday Thursday 
Time Sessions 
700 

2000 
Badge Pickup 
Location: Ballroom Foyer 

915 
1000 

Get the Basics : Glycomics 
Location: Room 5 

1015 
1100 

Get the Basics : Data Science 
Location: Room 5 

1115 
1200 

Get the Basics : Lipidomics 
Location: Room 5 

1230 
1345 

Corporate Workshops 
Location: Room 1,2,5 

1400 
1415 

Welcome Orientation 
Location: Rooms 3-4 

1415 
1500 

Opening Plenary Lecture 
David Lubman 
Location: Rooms 3-4 

1500 
1515 

Intermission 
Location: Ballroom Foyer 

1515 
1615 

State of the Science Address 
Location: Rooms 3-4 

1615 
1630 

Intermission 
Location: Ballroom Foyer 

1630 
1700 

Poster Lightning Talks 
Location: Rooms 3-4 

1700 
1730 

Vendor Lightning Talks 
Location: Rooms 3-4 

1730 
2000 

Exhibits Dinner Reception 
Location: Exhibit Hall in Oasis 3-4 

1815 
1900 

Meet-a-Mentor: Booth Tours 
Location: Exhibit Hall in Oasis 3-4 

1900 
2000 

Troubleshooting Poster Rounds 
Location: Exhibit Hall  

2000 
2100 

Discussion Groups 
Location: Rooms 1 & 3-4 

2000 
2200 

Hospitality Lounge 
Location: Rocks Patio 

 

Time Sessions 
645
815

Breakfast 
Location: Ballroom Foyer 

645
1800

Badge Pickup 
Location:  Ballroom Foyer 

700
745

Corporate Workshops 
Location: Rooms 3-5 

745
800

Intermission 
Location: Ballroom Foyer 

800
845

Corporate Workshops 
Location: Rooms 1-5 

845
900

Intermission 
Location: Ballroom Foyer 

900
1000

Scientific Session 1 
Location: Pueblo, Rooms 1-5 

1000
1100

Exhibits & Poster Session 
Location: Exhibit Hall in Oasis 3-4 

1100
1200

Scientific Session 2 
Location: Pueblo, Rooms 1-5

1200
1300

Lunch 
Location: Exhibit Hall in Oasis 3-4 

1200
1300

Clinical MS in Europe  
Open Forum 
Location: Exhibit Hall Booth 42 

1300
1400

Scientific Session 3 
Location: Pueblo, Rooms 1-5 

1400
1500

Exhibits & Poster Session 
Location: Exhibit Hall in Oasis 3-4 

1415
1500

Meet-a-Mentor: Poster Tours 1 
Location: Exhibit Hall in Oasis 3-4

1500
1600

Scientific Session 4 
Location: Pueblo, Rooms 1-5 

1600
1730

Exhibits & Appetizers 
Location: Exhibit Hall in Oasis 3-4 

1615
1715

Meet-a-Mentor: Office Hours 
Location: Exhibit Hall in Oasis 3-4

1615
1715

Troubleshooting Poster Rounds 
Location: Exhibit Hall in Oasis 3-4 

1715
1730

Plenary Reception 
Location: Ballroom Foyer 

1730
1830

Distinguished Contribution Award 
Plenary Lecture : D. Hunt 
Location: Rooms 3-4 

1830
2030

Hospitality Lounge 
Location: Rocks Patio 

1830
2200

FREE EVENING 
Location: YourChoice 

 

Time Sessions 
745
815

Breakfast 
Location: Ballroom Foyer 

800
845

Corporate Workshops 
Location: Rooms 1-5 

845
900

Intermission 
Location: Ballroom Foyer 

900
1000

Exhibitor Feedback Meeting 
Location: Mesquite H 

900
1000

Scientific Session 5 
Location: Pueblo, Rooms 1-5 

1000
1100

Exhibits & Poster Session 
Location: Exhibit Hall in Oasis 3-4

1015
1100

Meet-a-Mentor: Poster Tours 2
Location: Exhibit Hall in Oasis 3-4

1100
1200

Scientific Session 6 
Location: Pueblo, Rooms 1-5 

1200
1300

Lunch 
Location: Exhibit Hall in Oasis 3-4

1200
1300

Clinical MS in Asia  Open Forum
Location: Exhibit Hall Booth 42 

1300
1400

Scientific Session 7 
Location: Pueblo, Rooms 1-5 

1400
1530

Exhibits & Poster Session 
Location: Exhibit Hall in Oasis 3-4

1430
1530

CMS Journal Open Forum 
Location: Exhibit Hall Booth 42 

1515
1530

Remove Posters 
Location: Exhibit Hall in Oasis 3-4

1515
1630

Plenary Reception 
Location: Ballroom Foyer 

1530 Exhibits Closed 
1530
1615

Plenary Lecture : P. Dorrestein
Location: Rooms 3-4 

1615
1630

Intermission 
Location: Ballroom Foyer 

1630
1800

FDA Viewpoint 
Location: Rooms 3-4 

1800
1815

Poster Awards 
Location: Rooms 3-4 

1815
1830

Final Remarks 
Location: Rooms 3-4 

1830
2000

Closing Dinner 
Location: Ballroom Foyer 

1930
2100

Hospitality Lounge 
Location: Rocks Patio

2100 Conference Closed 
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Distinguished Contribution Award Lecture 
 

 

 

>> Wednesday 17:30 in Room 3-4 
Immunotherapy of Cancer and the Role of Mass Spectrometry; An Overview and New Results 
Donald Hunt, University of Virginia
This lecture will describe how the immune system works to keep us free of cancer most of the time 
and how cancer cells can eventually learn to escape the immune system. Also described will be a 
number of scientific breakthroughs that have occurred in the last 6 years that clearly suggest that the 
immune system can be re-educated and upregulated to cure even late stage cancer. Science magazine 
labeled cancer immunotherapy as the breakthrough event of the year in 2013 and tremendous 
progress has been made since then. James Allison won the 2015 Lasker Award and shared the 2018 
Nobel Prize in Medicine with Tasuku Honjo for their work to reactivate the immune system to fight 
cancer. This lecture will try capture some this excitement and also pinpoint some of the contributions 
that the Hunt group has made to the field over the past 25 yrs. 

 

Plenary Lectures 

 

>> Tuesday 14:15 in Room 3-4 
Analysis of Exosomes from Patient Serum Samples : Proteomic, Metabolomic and Lipidomic 
Analyses 
David Lubman, University of Michigan Medical Center 
We have isolated exosomes from the serum of ten patients with locally advanced pancreatic cancer at 
serial time points over a course of therapy. We have explored several different methods to purify 
exosomes in patient serum where it is essential to remove serum proteins including albumin for 
proteomics studies. Exosomes were identified by using quantitative mass spectrometry. We 
compared the exosomal proteome of patients at different time points during treatment to healthy 
controls and identified 8 proteins that show global treatment-specific changes. More recently we 
have studied changes in the serum exosome metabolome during therapeutic treatment where 
specific metabolites and lipids may be markers of treatment. The differential content of exosomes 
during a course of therapy suggests that exosomes may provide novel insights into the development 
of treatment resistance and metastasis. 

 

 

>> Thursday 15:30 in Room 3-4
Tools and Infrastructure to Enable Crowdsourcing the Molecular Analysis of Microbiome as Applied 
to Precision Care 
Pieter Dorrestein, University of California, San Diego 
The community is encouraged to visit the same primary care physician. This is because they “know” 
their patients. When the physician observes changes or upon request of the patient, a physician may 
request tests to be performed such as measuring small molecules. Cholesterol, lipids, thyroid 
hormones, and serotonin levels are representative examples. If these molecules are out of the norm, 
or dramatically change from previously measured levels, an intervention may be prescribed. In recent 
years OMICS technologies, including informatic capabilities, have advanced and led to the increasing 
recognition that a person is a walking ecosystem not only comprised of human cells but also bacteria, 
fungi and other eukaryotes and phages, collectively called the microbiome. That microbiome defines 
the health and disease status of the host as well as how a patient responds to interventions. 
Monitoring the changes due to the microbiome is difficult but, in principle, if we can perform 
untargeted OMICS analysis of patient samples, it can be expected that such monitoring can be used by 
physicians to understand their patients. This presentation describes how research grade untargeted 
MS and microbiome sequencing based OMICS technologies can be used to understand disease and 
the effect of treatments. This is achieved through building crowd sourced community knowledge 
capture, analysis, and data visualization infrastructures and applying them via close interactions with 
physicians. The ability to provide large scale data analysis and visualization capabilities at clinicalyl 
relevant time scales represents the tip of the iceberg of what future technologies may bring. We will 
showcase these capabilities through highlighting the early versions of these capabilities that has 
processed 100,000s of samples. Examples will be shown associated with inflammatory diseases, liver 
disease, metabolism, cardiac disease, infectious disease, sleep deprivation, malnutrition but also 
several single patient case studies, including a single patient phage therapy treatment.  
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Keynote Lectures 

 

 

>> Wednesday 9:00 in Pueblo : Session 1 
MALDI Imaging MS: Transforming Drug Discovery and Development Through Molecular Images of 
Biological Systems 
Steve Castellino 
GlaxoSmithKline 
The application of MALDI IMS in drug discovery and development has evolved from providing “snap 
shots” of drug and drug metabolite tissue distributions to addressing the more fundamental questions 
pertaining to quantitative disposition, validation of delivery strategies, and understanding the 
complex mechanistic relationships between molecular initiation events of pharmacologically active 
compounds and the cascade of biological consequences. Cumulative IMS experimental data of disease 
states and pharmacology models have been transformational in building and expanding our 
knowledge on drug delivery, disposition, pharmacology and underlying mechanisms of disease. This 
knowledge is critical in translating results from in vitro and in vivo models into safe and efficacious 
medicines to meet the medical needs of a diverse population. This presentation will include examples 
from early and late stage medicinal development where MALDI IMS has had a significant impact on 
our understanding of pharmacology and mechanisms of disease states. 

 

 

>> Wednesday 11:00 in Room 5 : Session 2 
Towards Automated Quality Assessment and Analysis of Targeted Mass Spectrometry Data using 
Machine Learning 
Shadi Eshghi 
Genentech 
Targeted mass spectrometry has enabled highly multiplexed and sensitive quantitation of lipids, 
metabolites and protein biomarkers for clinical research and development. The increased rate of data 
production along with the need for improving data processing efficiency and reproducibility has 
created growing demand for automated analytical tools in the field. We have developed 
TargetedMSQC, an open source R package that takes advantage of machine learning for semi-
automated quality assessment of chromatographic peaks in targeted MS data. The workflow of 
TargetedMSQC and its application for analysis and quality control of large datasets including clinical 
trial biomarker data will be discussed. 

 

 

>> Wednesday 13:00 in Pueblo : Session 3 
Application of N-Glycan MALDI MS Imaging to Identify Cancer Biomarker Signatures in FFPE Tissues 
and Biofluids 
Richard Drake 
Medical University of South Carolina 

Alterations in cell surface glycosylation during tumorigenesis are well documented, and most current 
FDA approved cancer biomarkers are glycoproteins or glycan antigens. A MALDI mass spectrometry 
imaging method to spatially profile N-linked glycans in formalin-fixed paraffin-embedded (FFPE) tissue 
sections and tissue microarrays (TMAs) has been applied to several thousand patient samples of liver, 
breast and prostate cancer tissues. Analysis was done using MALDI-FTICR MS and a new rapid MALDI-
TOF MS TissueTyper. The workflow has also been adapted to rapidly evaluate biofluids and cells. 
Structural classes of N-glycans that distinguish tumor from non-tumor for each cancer type will be 
described. The goals are to develop the approaches as prognostic assays for disease stratification at the 
time of diagnosis. 
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>> Wednesday 15:00 in Room 5 : Session 4 
Maximizing the Performance of MALDI-TOF MS-based Microbial Characterization: Challenges, 
Strategies, and Successes Beyond Species-level and Pure Culture Applications 
Todd Sandrin 
Arizona State University 
Matrix-Assisted Laser Desorption Ionization Time-of-Flight Mass Spectrometry (MALDI-TOF MS) has 
emerged over the past decade as a rapid and accurate alternative to traditional methods of microbial 
characterization in the clinical laboratory. Countless successes have been reported with species-level 
identification of diverse microorganisms of clinical and environmental importance, but challenges 
have been described in the literature when applying the method at taxonomic levels beyond the 
species level (e.g., at the strain level). Furthermore, application of MALDI-TOF MS has largely been 
restricted to pure cultures of bacteria. Our group has developed and optimized strategies to enhance 
performance of MALDI-TOF MS-based approaches at the strain level and with polymicrobial mixtures. 
Collectively, our results suggest that maximizing performance beyond the species level and with 
polymicrobial mixtures requires rigorous optimization and standardization of culture conditions, 
sample preparation methods, data acquisition modes, and data analysis approaches. 

 

 

>> Thursday 9:00 in Room 4 : Session 5 
The Skyline Software Ecosystem: Efforts to Achieve Transparency, Interoperability, and Robustness 
of Quantitative LC-MS Assays 
Michael MacCoss 
University of Washington 
Skyline is a freely-available and open source Windows client application for building quantitative LC-
MS methods and the analysis of the resulting mass spectrometry data. We have applied state-of-the-
art technologies for creating methods, iteratively refining assays, and the visualization of quantitative 
mass spectrometry experiments across all major instrument vendors. Originally Skyline was developed 
specifically for targeted proteomics but has expanded to support method development and data 
analysis for all molecular species. There have been over 90,000 new installations of Skyline since it 
was first publicly released at ASMS 2009, with 1000 installations on average each month over the past 
6 months, and consistently >8000 software boot-ups per week for the last year. Additionally, Skyline 
supports an external tool framework with 13 tools available currently (some with >10,000 installations 
themselves). The server side project Panorama (http://panoramaweb.org), supports managing Skyline 
documents (both results and assay validation), sharing data within a group or to the entire 
community, and real-time collection and tracking of instrument system suitability data. Recent 
capability like quantitative signal calibration, assay figures of merit, and audit logging have been 
developed in close collaboration and with iterative feedback with members of the MSACL community. 
I will present a perspective on the history of the project, provide examples of how these tools have 
been used in assay development, and provide a vision for the future. 

 

 

>> Thursday 11:00 in Room 3 : Session 6
Translation of Lipidomic Technologies Towards Quantification of Blood Lipids 
Marcus Wenk 
National University of Singapore 
The main elements of lipidomic technologies are now available and ready for adoption in larger scale 
studies. However, the translation of laboratory-style methods for lipid measurements – based on 
mass spectrometry – towards robust, quantitative tests that deliver comparable results across 
different analytical sites and with appropriate turn-around times will require considerable extra 
efforts. Here I will introduce our model for engagement which we have been pursuing with the 
Singapore Lipidomics Incubator (SLING) at the National University of Singapore (NUS). Examples, in 
the context of natural variation of blood lipids, will be given for translation (i) of such technologies 
towards individualized lipidomic tracking and (ii) for better mechanistic understanding of lipid 
function. 
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Pre-Conference Short Courses 
 
Clinical MS 301 : A Comprehensive Review of Clinical Mass 
Spectrometry Technology & Techniques, including 
Miniaturization 
Mesquite D from Sun 14:00 → Tue 12:00 (Group B) 
Jack Henion, PhD 

 
Data Science 101 : Breaking up with Excel: An Introduction 
to the R Statistical Programming Language 
Room 1 from Sun 14:00 → Tue 11:30  (Group A) 
Daniel Holmes, MD, Will Slade, PhD 

 
Data Science 201 : Going Further With R: Tackling Clinical 
Laboratory Data Manipulation and Modeling 
Pueblo B from Sun 14:00 → Tue 12:30  (Group C) 
Patrick Mathias, MD, PhD & Shannon Haymond, PhD 

 
Data Science 202 : Skyline: A Vendor Neutral Tool for 
Quantitative Mass Spectrometry 
Pueblo A from Sun 14:00 → Tue 12:30  (Group C) 
Michael MacCoss, PhD & Brendan MacLean 

 
Forensic Toxicology 101 : Basic Forensic Toxicology 
Room 2 from Sun 14:00 → Mon 11:30  (Group A) 
Jarrad Wagner, Ph.D., F-ABFT, Allison Veitenheimer, Ph.D., 
Russell Lewis, Ph.D., F-ABFT & Robert Johnson, PhD, F-ABFT 

 
Forensic Toxicology 201 : Advanced Forensic Toxicology 
Room 2 from Mon 12:30 → Tue 11:30 (Group A) 
Jarrad Wagner, Ph.D., F-ABFT, Allison Veitenheimer, Ph.D., 
Russell Lewis, Ph.D., F-ABFT & Robert Johnson, PhD, F-ABFT 

 
LC-MSMS 101 : Getting Started with Quantitative LC-
MS/MS in the Diagnostic Laboratory 
Andreas from Sun 14:00 → Tue 12:00  (Group B) 
Lorin Bachmann, PhD & Grace van der Gugten 

 
LC-MSMS 201 : Understanding and Optimization of LC-
MS/MS to Develop Successful Methods for Identification 
and Quantitation in Complex Matrices 
Chino A from Sun 14:00 → Tue 12:00  (Group B) 
Robert D. Voyksner, PhD 

 
LC-MSMS 202 : Practical LC-MS Maintenance and 
Troubleshooting 
Chino B from Sun 14:00 → Tue 12:30  (Group C)  
J. Will Thompson, PhD &  Chris Shuford, PhD 

 

LC-MSMS 301 : Development and Validation of 
Quantitative LC-MS/MS Assays for Use in Clinical 
Diagnostics 
Room 3 from Sun 14:00 → Tue 11:30  (Group A) 
Brian Rappold, Matthew Crawford and Russ Grant, PhD 

 
Lipidomics 101 : Mass Spectrometry-based Lipidomics and 
Clinical Applications 
Room 5 from Mon 8:00 → Mon 17:00  (Group B) 
Anne K Bendt, PhD, Amaury Cazenave-Gassiot, PhD, Prof 
Markus R Wenk, Xianlin Han, PhD & Michael Chen, MD MSc 

 
MALDI 103 : MALDI-MS Fundamentals and its Emerging 
Role in Pathology and Laboratory Medicine 
Mesquite G from Mon 8:30 → Tue 12:30 (Group C) 
Mark W. Duncan, PhD & Mari L. DeMarco, PhD DABCC FACB 
FCACB 

 
Metabolomics 201 : Application of High Resolution Mass 
Spectrometry and Metabolomics in Clinical Analysis 
Mesquite F from Sun 14:00 → Tue 12:30  (Group C) 
Timothy Garrett, PhD & Erin Baker, PhD 

 
Microbiology 201 : Applications of Mass Spectrometry in 
Clinical Microbiology 
AguaCaliente from Mon 13:00 → Tue 12:00 (Group B) 
Chris Cox, PhD, Kirk Jensen, PhD, Clifton Fagerquist, PhD, 
Rebecca Harris, MD 

 
Presentation 101 : How to Maximize Your Influence 
Through Creating Compelling Presentations 
Mesquite H  from Tue 8:00 → Tue 12:00 (Group B) 
Karen Mahooti 

 
Proteomics 201 : Clinical Proteomics 
Room 4 from Sun 14:00 → Tue 11:30  (Group A) 
Andy Hoofnagle, MD, PhD & Cory Bystrom, PhD 

 
Sample Prep 201 : Sample Preparation and Alternative 
Matrices for LC-MS Assays 
Mesquite E from Mon 8:30 → Tue 12:30 (Group C) 
William Clarke, PhD & Mark Marzinke, PhD 
 
 
 
 

 

 
 Sun Start Sun End Mon Start Lunch Mon End Tue Start Tue End

Group A 14:00 18:00 7:30 11:30 16:30 7:30 11:30
Group B 14:00 18:00 8:00 12:00 17:00 8:00 12:00
Group C 14:00 18:00 8:30 12:30 17:30 8:30 12:30
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Get-the-Basics, Discussion Groups & Open Forums 
 
GET-THE-BASICS : GLYCOMICS : Progress and Barriers to Developing Glycans as Clinical Diagnostics in Tissues and Biofluids  
Tuesday 9:15 - 10:00 @ Room 5  
Richard R. Drake, Ph.D. Medical University of South Carolina, MUSC Proteomics Center and Hollings Cancer Center, Charleston, SC 
Major alterations in glycan composition are known to occur on cell surface and circulating glycoproteins in many chronic and acute 
diseases. These changes affect glycoprotein folding, secretion, and cell surface interactions with receptors and immune 
components. These should be excellent targets as disease biomarkers and diagnostics, and indeed many current FDA approved 
cancer biomarkers (e.g. PSA, CA19-9, CEA, CA125) are glycoproteins or glycan antigens. Measurement of these biomarkers are all 
currently antibody-based assays. There are multiple approaches to using mass spectrometry-based workflows for glycan 
measurement in tissues and biofluids, yet there are multiple barriers to clinical implementation. The workshop will provide an 
overview on the biology of the targetable glycans, and a tutorial on the mass spectrometry approaches and options that are being 
developed, with an emphasis on understanding the basis of these barriers and possible solutions. New MALDI mass spectrometry 
imaging methods for tissues and solid phase serum and antibody slide arrays will be used as data examples. 
 
GET-THE-BASICS : DATA SCIENCE : Asking Questions and Using Answers from Data 
Tuesday 10:15 - 11:00 @ Room 5 
Randy Julian, PhD Indigo BioAutomation 
So many things have been called "Data Science" that its meaning has become almost too vague to be useful. One helpful definition 
is that data science is the collection of tasks and tools needed to improve decision making by using insights extracted from large 
data sets. Data science was recently called "a two-body problem, connecting data and reality, including the forces behind the data." 
In the pre-computer era, statistics was the science of connecting data to reality and improving decision making with data. Today, 
however, the scale of the data we work with is too large to gain insight using only traditional statistical methods. Indeed, the 
volume and complexity of modern data sets are often so large that they need sophisticated data management tools just for storage 
and recall. To apply advanced mathematical and statistical methods to even a modest data set requires fluency in at least one 
programming language and a working understanding of many decision-making algorithms. The data science algorithm toolbox now 
includes everything described as machine learning. Finally, what makes data science distinct from its components is the need for 
deep domain knowledge. It has become evident that to gain insight into "the forces behind the data" one must be able to make 
informed design and analysis decisions. This session will give an overview of the components of data science, address common 
myths, and describe recent innovations. 
 
GET-THE-BASICS : LIPIDOMICS : Lipidomics for Clinical Diagnostics: Are we ready yet?  
Tuesday 11:15 - 12:00  @ Room 5 
Lead(s): Anne K Bendt, PhD. Singapore Lipidomics Incubator, National University of Singapore. 
Nobody questions the clinical utility of cholesterol and triglycerides, though it is becoming evident that these decades-old tests 
aren’t sufficient. Over the past years, powerful and sensitive mass spectrometry has enabled the analysis of thousands of lipids and 
their interacting partners (i.e. ‘lipidomics’) with high sensitivity and specificity. Plasma concentrations of ceramides provide risk 
prediction for cardiovascular complications; elevated bile acids levels in serum are an indication of abnormal cholesterol 
metabolism in the liver. Leading diagnostics labs have already added these novel markers on their test menu, highlighting their 
market potential. In this panel discussion and Q&A session, we will highlight the opportunities of mass spectrometry for lipidomic 
analysis of complex human samples, both as a discovery tool (i.e. towards novel markers), for validation through clinical trials, and 
as clinical assays in routine testing. Typical workflows including pre-analytical, analytical and post-analytical requirements with their 
challenges for clinical implementation will be discussed. 
 
DISCUSSION GROUP :Translating Proteomics at the National Institute of Diabetes and Digestive and Kidney Diseases 
Tuesday 20:00 - 21:00 @ Room 1 
Salvatore Sechi, NIDDK/NIH 
During this workshop recent successes in translating proteomics from the bench side to the clinic will be discussed. New initiatives 
and Funding Opportunity Announcements on developing mass spectrometric assays for proteins and peptides of interest in 
diabetes and obesity research will also be presented.  New Funding Opportunity.Deadline April 17, 2019 
 
DISCUSSION GROUP : Career Transitions from Academia to Industry 
Tuesday 20:00 @ Room 3-4 
Chair: Dustin Yaworsky, Promega Corporation 
Panelists: Dobrin Nedelkov, Isoformix, Heather O'Neill, Caris Life Sciences , Steve Castellino, GlaxoSmithKline, Daojing Wang, 
Newomics, Christina Chen, Beth Israel Deaconess Medical Center, Nicole Tolan, Brigham and Women’s Hospital 
Have you ever wondered what careers may be available in the life sciences, biotechnology or scientific instrumentation industry? 
Have you considered using your scientific creativity outside the laboratory? Do you have a business or entrepreneurial acumen that 
is unsatisfied by scientific research? Are you ready for a change of pace? Perhaps a career transition to scientific marketing, 
business development, field applications or scientific sales is the change you have been looking for. 
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An industry career can offer valuable business and interpersonal skills development while enriching your scientific knowledge and 
exposure to vast scientific markets. Join members of the MSACL community for casual conversations about various industry career 
options for scientists. Gain insights into the types of career opportunities that may best align with your interests and goals.  
 
This discussion will be facilitated by Dustin Yaworsky of the Promega Corporation. Dustin obtained a BA in Chemistry from the 
University of South Florida, PhD in Pathobiology from University of Connecticut and post-doctoral training in Pharmaceutical 
Sciences/Molecular Endocrinology at the University of California San Francisco. Dustin has worked for Agilent Technologies and 
Waters Corporation in various roles and is now Global Clinical Collaborations Manager at Promega. 
 
DISCUSSION GROUP : Exhibitor Feedback 
Thursday 9:00 - 10:00 @ Mesquite H 
Lead: Chris Herold 
 
DISCUSSION GROUP : FDA Overview of the Process for Clearance and Approval of MS-based In vitro Diagnostic Devices 
Thursday 16:30 - 18:00 @ Rooms 3-4 
Chair: Andy Hoofnagle 
Panelists: Doug Jeffery, Majda Haznadar & Kristian Roth 
FDA recognizes the importance of outreach to facilitate successful clearance or approval of future pre-market submissions. Staff 
from the Center for Devices and Radiological Health, Office of In Vitro Diagnostics and Radiological Health, are back at MSACL 2019 
to discuss ways to interact with the FDA early through the pre-submission program to facilitate successful pre-market submissions. 
We will also discuss different types of pre-market submissions, namely 510(k)s and De Novos. This year, FDA will also discuss the 
benefits of MALDI-TOF MS to the clinical laboratory and how regulatory review has advised the medical device industry on study 
designs to support regulatory clearance from analytical through clinical trials to market. In this portion of the session, FDA will 
provide a historical overview of the cleared MALDI-TOF MS devices and highlights of the newly created exemption for these 
devices. The discussion will explain the intent of the proposed exemption and how it will be applied. 
 
DISCUSSION GROUP : Scientific Committee : PRIVATE 
Friday 8:30 - 10:00 @ Santa Rosa & San Jacinto 
Leads: David Herold & Daniel Holmes 
A private meeting for Scientific Committee members to shape the vision and requirements for a consistent, high-quality MSACL 
2020 Scientific Program. Breakfast will be served. 
 
OPEN FORUM MEET-UP: Clinical Mass Spectrometry in Europe 
Wednesday  12:00 - 13:00 @ Exhibit Hall Booth #42-44 
Lead: Elizabeth Want 
Meet the MSACL EU Scientific Committee Chair, Elizabeth Want, and otherswith a European perspective of clinical mass 
spectrometry. Enjoy a toast to kick off the MSACL 2019 EU planning season! 
 
OPEN FORUM MEET-UP: Clinical Mass Specrometry in Asia 
Thursday 12:00 - 13:00 @ Exhibit Hall Booth #42-44 
Lead: David Herold 
Meet key players from the US and Asia working to develop clinical mass spectrometry in Asia. 
 
OPEN FORUM MEET-UP: Clinical Mass Spectrometry Journal 
Thursday 14:30 - 15:30 @ bit Hall Booth #42-44 
Leads: Michael Vogeser, Alan Rockwood 
Meet the Editors-in-Chief and  toast to the Clinical Mass Spectrometry journal reaching 50 publications and filing for PubMED listing 
and Impact Factor. 
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Exhibits Summary 
 

 

 

Tuesday 
8:00 – 16:00  Exhibitor Set-Up (EXHIBITS CLOSED) – Poster Placement for Presenters Permitted.

17:30  – 20:00 Opening Reception in Exhibit Hall 
Wednesday 

10:00 – 11:00 Exhibit & Poster Session in Exhibit Hall  
12:00 - 13:00 Lunch  in Exhibit Hall  
14:00 – 15:00 Exhibit & Poster Session in Exhibit Hall  
16:00 – 17:30 Exhibits & Appetizers in Exhibit Hall 

Thursday 
10:00 – 11:00 Poster Session  in Exhibit Hall  
12:00 – 13:00 Lunch in Exhibit Hall  
14:00 – 15:30 Exhibits & Poster Session in the Exhibit Hall. 

15:30 EXHIBITS CLOSE 
16:00 – 20:00 Exhibitor Breakdown and Packing
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Exhibitors 
 

7SBio Booth #15 (Mini-Table) 
http://www.7sbio.com/ 
7SBio has developed TAP™, the world’s first push-button blood collection device. Just stick it on your arm, press a button, and wait 
2-3 minutes - blood is painlessly collected. TAP is FDA cleared and has a CE Mark. 

Advion Booth #19 
http://www.advion.com 
Advion’s nearly three-decade dedication to serving scientists yields customer-focused life science solutions. Our deep scientific, 
engineering and customer workflow knowledge spawns an unrivaled solution portfolio.  We work directly with, train, and 
passionately advocate for our customers to ensure their success. Dedicated to Science – Dedicated to You. For more information, 
visit our website at www.advion.com. 

Agilent Technologies Booth #29,30,31 
http://www.agilent.com/en-us/solutions/clinical-diagnostics 
Agilent Technologies delivers premiere analytical technologies for clinical research ensuring your success from sample prep to final 
answer. These include a comprehensive portfolio of innovative automation, chemistries, GC, GC/MS, ICP/MS, LC, and LC/MS 
solutions which enables the identification and quantification of both endogenous and exogenous substances in complex biological 
matrices with the utmost accuracy and reliability. Coupled with our dedicated global support network, we will get you to your final 
answer with minimal ramp-up and maximum productivity. 

Biotage Booth #55 
http://www.biotage.com/ 
Biotage is a leading provider of sample preparation instrumentation and consumables for a wide range of applications, including 
pharmaceutical, clinical, forensic, environmental, and agrochemical/food. ISOLUTE® and EVOLUTE® brand solid-phase extraction 
(SPE) and Supported Liquid Extraction (SLE ) products can be run in either a manual or automated environment. The new 
RapidTrace+ SPE workstation and TurboVap® Solvent evaporators are ideal for increasing throughput and achieving accurate 
results. Stop by our booth for the latest innovations and applications for Evaporation and Sample preparation. 

Bruker Booth #12 
http://www.bruker.com 
For more than 55 years, Bruker has enabled scientists to make breakthrough discoveries and develop new applications that 
improve the quality of human life. Bruker’s high-performance scientific instruments and high-value analytical and diagnostic 
solutions enable scientists to explore life and materials at molecular, cellular and microscopic levels. In close cooperation with our 
customers, Bruker is enabling innovation, productivity and customer success in life science molecular research, in applied and 
pharma applications, and in microscopy, nano-analysis and industrial applications. In recent years, Bruker has also become a 
provider of high-performance systems for cell biology, preclinical imaging, clinical phenomics and proteomics research, clinical 
microbiology, and for molecular pathology research. 

Cambridge Isotope Labs Booth #9 
http://www.isotope.com 
Cambridge Isotope Laboratories, Inc. is the world leader in the manufacture and separation of stable isotopes and isotope-labeled 
compounds. CIL and Euriso-Top (a European subsidiary of CIL) offer highly pure compounds that are uniformly or selectively 
enriched in 13C, 15N, D, 18O or 17O. CIL’s labeled reagents are used in proteomics, metabolomics, metabolism, and environmental 
applications for quantitative mass spectrometry. Our products include MRM PeptiQuantTM assay kits, SILAC protein quantitation 
kits, media and reagents, 99% enriched amino acids, Mouse Express® Lys 13C6 and 15N mouse feed and tissue, 15N spirulina, intact 
labeled proteins, growth media for protein expression, cell-free protein synthesis products, environmental contaminants standards 
for ultra-trace analysis, steroids, acylcarnitines, drug metabolites, nucleic acids, lipids and carbohydrates. CIL has cGMP capabilities; 
a majority of substrates can be manufactured to Q7A compliance. 

ChemWare Booth #39 
http://www.horizonlims.com 
HORIZON is today’s approach to lab information management, based on more than 30 years of industry leadership. Originally 
developed by ChemWare, HORIZON Lab Systems LLC is a part of the Dohmen family of companies. Some of the most mission-
critical marketplaces apply our product – each one important to millions every day. From large government public health labs to 
small, private clinical ones, HORIZON is designed to be the LIMS of choice for any lab. If you collect, process and test samples, 
HORIZON is your lab’s solution. 
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Chrom Tech Booth #34 
http://www.chromtech.com 
Distributor of Chromatography consumables, instrumentation and supplies. Featuring: Sample Preparation Products, 96 Well Plates 
for MS, 96-well Multi-Tier™ Micro Plate System with Glass Inserts, Columns, Instrument consumables and replacement parts, 
Pumps, Gas Generators. Featured Suppliers include: Agilent Technologies, Thermo Scientific, Sigma Aldrich, Idex (Upchurch and 
Rheodyne), Parker Balston, Hamilton, Restek. 

Chromsystems Booth #38 
http://www.chromsystems.com 
Chromsystems is a leading global company providing ready-to-use kits, multilevel calibrators and quality controls for routine clinical 
diagnostics by LC-MS/MS and HPLC. Our parameter menu covers a range of areas such as newborn screening, therapeutic drug 
monitoring, steroid analysis, vitamin profiling and more. We continuously expand our portfolio with additional tests all ensuring a 
highly accurate and cost-effective analysis. We enable laboratories to add new parameters into their diagnostic routine and expand 
their testing menu without prior technical expertise. They can immediately start the analysis with a minimum of time for the 
sample preparation. The products are comprehensively validated, and in particular LC-MS/MS methods with all widely used tandem 
mass spectrometers. They are CE-IVD compliant, satisfying regulatory requirements in the laboratory. We combine these high 
quality products with an excellent support programme and service for our customers. 

DPX Technologies Booth #16 
http://www.dpxlabs.com/ 
At DPX Labs we believe that your sample preparation should be fast and easy. That is why we have incorporated the benefits of 
solid-phase extraction into a simple to use pipette tip. The patented Dispersive Pipette Extraction (DPX) tip functions by dispersive 
SPE, requiring only seconds of mixing within the DPX tip to complete the sample preparation process. Now anyone can rapidly 
extract samples with high recoveries prior to LC/MS analysis. Whether your laboratory uses a single channel pipettor or a fully 
robotic liquid handler, there is a DPX tip compatible with your analysis method and throughput. Contact DPX Labs so we can help 
you eliminate matrix interferences and make ion suppression a thing of the past. 

Golden West Diagnostics Booth #35 
http://www.goldenwestdiagnostics.com 
Golden West Diagnostics, Inc. addresses the need for quality, cost effective biological raw materials for the development of 
immunoassays and LC-MS applications. GWD provides manufacturers and laboratories with over 80 products including Vitamin D 
free human serum, serum for ultra-sensitive testing, HSA, HGG, and RGG. Please visit us at www.goldenwestdiagnostics.com. 

GRENOVA Booth #10 
http://www.grenovasolutions.com 
Grenova’s proven technology offers labs the option to safely reuse plastic pipette tips several times, cutting associated costs by up 
to 90%. Grenova TipNovus is a benchtop, high-throughput, automated device that will enable labs to wash and sterilize 
contaminated pipette tips in large quantities for re-use with no carryover. TipNovus’ unique, patented method of washing and 
sterilization is safe for both laboratory personnel and the environment, and has been implemented in CAP and CLIA certified labs 
for over 3 years now. 

Hamilton Company Booth #24 
http://www.hamiltonrobotics.com 
Hamilton is dedicated to the design and manufacture of automated liquid handling workstations. We offer a several types 
workstations for direct sale and OEM. Key to our products is our air displacement pipetting and monitoring technology as well as 
the software controlling our systems. We believe every laboratory automation project is unique. Our workstations and software 
serve as a common high precision and flexible base upon which to provide automated solutions. To this end we employ teams of 
highly skilled and experienced application and hardware customization specialists around the world to provide our customers with 
unique solutions to automate their assays successfully and within budget. Please come explore our products and contact us to 
discuss your automated liquid handling needs further. 

HTX Technologies Booth #13 (Mini-Table) 
http://www.htximaging.com 
HTX Imaging is dedicated to the ongoing advancement of molecular imaging technologies, with a primary focus on sample 
preparation devices for mass spectrometry imaging. Our MALDI matrix sprayers, the HTX TM-Sprayer and the HTX M5 Sprayer, are 
the only MALDI matrix deposition devices on the market to offer heated matrix deposition. HTX also produces the HTX Sublimator, 
which offers reproducible, solvent-free matrix deposition for the highest resolution MALDI imaging. We have also expanded our 
product line to include the SepQuant dropletProbe. The SepQuant dropletProbe allows for fully automated liquid-surface 
extraction of analytes for further analysis in an HPLC-MS detector. The in situ sampling technique eliminates sample preparation 
steps, while fully utilizing the powerful analytical capabilities of an HPLC-MS system. Please come and visit our table at MSACL 
2019! 
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Imtakt USA Booth #36 
http://www.imtaktusa.com 
We are advancing HPLC science by creating unique columns with novel chemistries that provide enhanced selectivity and 
resolution. We offer a wide range of innovative stationary phases compatible with HPLC, UPLC and LC-MS. Our columns have 25-
50% lower pressure and excellent batch-to-batch reproducibility. For more information, please visit our website to view our 
Product Guide and Application Library. 

Indigo BioAutomation Booth #20,21 
http://www.indigobio.com/ 
Indigo BioAutomation, founded in 2004, is an established leader in software automation for the applied and health sciences. 
Indigo’s flagship system, ASCENT, is a hosted system for automating the processing, reviewing, and reporting of LC-MS/MS data. 
ASCENT has helped automate the review of tens of millions of samples, in a variety of clinical/toxicology laboratories. In addition to 
daily workflows, Indigo’s systems also provide laboratory analytics dashboards. Looking ahead, Indigo will continue to create world-
class computational decision-making tools and laboratory automation systems. 

IsoSciences Booth #18 
http://isosciences.com/ 
IsoSciences, LLC is a world leader in the synthesis of stable isotope labeled vitamins, steroids, drug substances, metabolites and 
other compounds of interest. IsoSciences is ISO9001 certified and has an extensive catalog of stable isotope labeled standards 
available for immediate delivery both as solids and as CertiMass™ exact concentrations solutions. IsoSciences has added over 200 
new products over the past year including an extensive range of 13C3 labeled steroids, Vitamin D metabolites, 13C7-Vitamin B12, 13C6-
Vitamin K2 MK4,MK7 and MK9. Contact info@isosciences.com for any internal standard needs you may have! 

Kura Biotec Booth #37 
http://www.kurabiotec.com/ 
Growing clinical tox-lab? Thinking of adding more centrifuges, more technicians and more HPLC / LCMS to keep up with growing 
demand and turnaround time? ... Before that ... have you actually streamlined and scaled-up sample-prep? ... Discover how 
BGTurbo™ FLASH HYDROLYSIS and FLASH SAMPLE PREP cuts your hydrolysis bottle-neck while securing 90% upstream hydrolysis 
recovery, codeine included. ... HYDROLYZE.ANALYZE. Your DOWNstream quality and accuracy relies on your UPstream hydrolysis 
recovery. ... The top toxicology labs in the US, Australia and Europe trust Kura Biotec®´s enzymes for consistent, fast, accurate 
screening and quantification of conjugated drugs and xenobiotics. What are you waiting for? Step on the BGTurbo™ fast-train and 
ride away! 

Lipomed Booth # 40  (Mini-Table) 
https://www.lipomed.com 
Lipomed is a manufacturer of Analytical Certified Reference Drug Standards, both solids and DEA-exempt solutions formats.  Our 
product portfolio comprises a wide selection of native and deuterated compounds – both parent drugs and metabolites – spanning 
most major drug classes including a growing vitamin panel. 

McKinley Scientific Booth #2 
http://www.mckscientific.com 
McKinley Scientific is transforming equipment acquisition in the pharmaceutical and clinical environments by providing both 
standard and customized leasing options as a tool to efficient equipment management. McKinley Scientific has been providing 
solutions in LC/MS/MS through this asset management approach which in turn creates their supply of 3 to 4 years old high quality 
pre-owned LC/MS/MS. Pre-owned instrumentation is refurbished, tested and recalibrated, delivered and installed to manufacturer 
specifications and carries a comprehensive warranty. McKinley Scientific has customers in over 70 countries across the globe 

Mercedes Scientific Booth #1 
http://www.MercedesScientific.com 
Mercedes Scientific is a medical and laboratory supply distributor located in Lakewood Ranch, FL. Since 1991, we have been 
dedicated to providing customers with competitive prices on quality products that we source both domestically and from around 
the world, ensuring the name brands customers have come to know and trust, and affordable alternatives for consideration. We 
take our customers’ experiences seriously. Each customer is assigned a team comprised of a Sales Representative and Customer 
Care Representative. Together their job is to make the buying experience seamless. As a family business for over 25 years we take 
our commitment to our customers to heart, but also recognize that work should be fun, for them and for us! Free giveaways are 
available for every order upon request, along with special sales and promotions available all year long. 

MilliporeSigma Booth #52,53 
http://www.sigmaaldrich.com 
MilliporeSigma, the life science business of Merck KGaA, Darmstadt, Germany, is a leading company for innovative and top-quality 
high-tech products in healthcare, life science and performance materials. MilliporeSigma has created the Supelco® portfolio of 
analytical products, putting quality and compliance at the forefront of our work to ensure your results are reproducible and your 
systems fully certified. Our robust portfolio, developed by analytical chemists for analytical chemists, covers a broad range of 
analytical solutions and every product undergoes meticulous quality control to maintain the integrity of your testing protocols to 
provide accuracy and reliability, every time. 
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Nacalai USA Booth #14  (Mini-Table) 
http://www.nacalaiusa.com 
Nacalai provides HPLC and SFC columns with alternate selectivity for difficult-to-separate compounds. The core-shell Cosmocore 
Cholester HPLC column can baseline separate 25-OH vitamin D2 and D3metabolites and their epimers in isocratic reversed-phase 
condition. The same Cosmocore Cholester HPLC column can also detect Δ-8 THC and Δ-9 THC and metabolites. Additionally, we 
provide SunShell HPLC/SFC columns in the US. Free column screening is available in our San Diego lab. 

New England Peptide Booth #54 
http://www.newenglandpeptide.com/ 
New England Peptide (NEP, Gardner, Massachusetts) has designed and produced high quality custom peptides, polyclonal and 
monoclonal antibodies for research organizations worldwide since 1998. Our chemists and immunological experts have over 100 
years of experience and deliver a full range of peptide and antibody services for biotech and pharmaceutical applications. These 
include custom peptide synthesis, custom peptide arrays, polyclonal antibodies, quantitative proteomics via our NEPTune™ 
platform, and analytical services such as mass spec and AAA. Learn more at www.newenglandpeptide.com. 

Optimize Technologies Booth #7 
http://www.optimizetech.com 
Optimize Technologies offers a complete line of innovative components and replacement parts for UHPLC, HPLC and LC/MS 
systems. Products include EXP® Fittings, Filters, Traps and Guards, OPTI-MAX® Check Valves, OPTI-SEAL® Seals, Replacement 
Pistons, OPTI-GUARD® Guard Columns, OPTI-PAK® Traps, OPTI-SOLV® Filters and OPTI-LYNX™ Quick-Connect packed beds. New 
products include EXP® hand-tight fittings, UHPLC/MS traps, UHPLC filtration, guard solutions rated to 20,000+ psi and OPTI-TRAPS™ 
for large molecules, peptides, online desalting and detergent removal. All Optimize EXP® products feature hand-tight holders and 
EXP® Titanium Hybrid reusable ferrules. 

OraSure Technologies Booth #41 (Mini-Table) 
http://www.orasure.com 
OraSure Technologies manufactures oral fluid devices and other technologies designed to detect or diagnose critical medical 
conditions. Its innovative products include rapid tests for HIV and HCV antibodies, influenza antigens, testing solutions for detecting 
drugs of abuse, and oral fluid sample collection, stabilization and preparation products for molecular diagnostic applications. 

Parker Hannifin Booth #26 
http://www.labgasgenerators.com 
Our company manufactures high efficiency gas generators to eliminate high pressure cylinders from the laboratory. Gas generators 
provide increased safety, free up laboratory space, save money and produce ultra high purity gasses for your laboratory 
instruments. With a gas generator you are in control. These state-of-the-art gas generators continuously produce ultra-high purity 
gases for LC/MS, GC, FT-IR, TOC, ICP, AA and other instrumentation. All products are backed by fully staffed field sales and service 
organizations and one-year warranty. Preventative maintenance programs and extended warranties are available for all Parker 
Balston products. 

PerkinElmer Booth #47,48 
https://www.perkinelmer.com 
PerkinElmer, Inc. is a global leader focused on improving the health and safety of people and their environment. PerkinElmer is 
dedicated to the quality and sustainability of the environment. With our analytical instrumentation, illumination and detection 
technologies, and leading laboratory services, we focus on improving the integrity and safety of the world we live in. 

Phenomenex Booth #11 
http://www.phenomenex.com 
Phenomenex is a global technology leader committed to developing novel analytical chemistry solutions that solve the separation 
and purification challenges of researchers in industrial, government and academic laboratories. Phenomenex’s core technologies 
include products for liquid chromatography, gas chromatography, sample preparation, bulk purification chromatographic media, 
and chromatography accessories and equipment. For more information, visit www.phenomenex.com. 

RECIPE Chemicals & Instruments Booth #32 
http://www.recipe.de/en/index.html 
RECIPE is one of the leading CE-IVD providers in clinical diagnostics with a growing range of HPLC and LC-MS/MS kit solutions, 
calibrators and controls, internal standards and instruments. The product portfolio meets the requests of increasing effectiveness 
and safety in medical laboratories and hospital labs. RECIPE’s focus is the TDM Kit System which is available in drug-specific and 
rapidly expanding add-on-Sets and automated solutions which are compatible with open LC-MS/MS systems. The company is 
present in more than 80 countries with certified distributors as well as direct sales in Germany, Austria and Switzerland. Since more 
than 30 years the premium quality products are designed, developed and manufactured in the RECIPE facilities in Munich. All 
processes are controlled and certified according to ISO 13485. A growing team of currently 70 employees is continuously 
developing and improving in-vitro diagnostic products and services. 
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Restek Booth #3 
http://www.restek.com 
A leading innovator of chromatography solutions for both LC and GC, Restek has been developing and manufacturing columns, 
reference standards, sample preparation materials, accessories, and more since 1985. We provide analysts around the world with 
products and services to monitor the quality of air, water, soil, food, pharmaceuticals, chemicals, and petroleum products. Our 
experts have diverse areas of specialization in chemistry, chromatography, engineering, and related fields as well as close 
relationships with government agencies, international regulators, academia, and instrument manufacturers. www.restek.com 

SCIEX Booth #22,23 
http://sciex.com/applications/clinical-research 
SCIEX helps to improve the world we live in. SCIEX LC-MS/MS solutions enable clinical researchers to push the limits of analysis 
across a wide variety of applications, including quantitation of steroids, vitamin D, immunosuppressants or drugs of abuse, by 
harnessing the power of mass spectrometry through exceptionally simple-to-use tools. SCIEX offers the most comprehensive 
portfolio of pre-configured LC-MS/MS methods and software for clinical research and toxicology. All based on the proven reliability 
of SCIEX systems, including the SCIEX QTRAP® 5500 system, the most sensitive LC-MS/MS system for trace level analysis -- all 
backed by the most comprehensive service and support organization in the industry. For more information, go to 
www.sciex.com/clinicalresearch 

Shimadzu Booth #27,28 
http://www.shimadzu.com/ 
Shimadzu is a global corporation with three major divisions: Analytical Instruments, Medical Diagnostics, and Aerospace/Industrial. 
The Analytical Division is one of the world´s largest manufacturers of analytical instrumentation, supporting a broad range of 
applications including life sciences, pharmaceuticals, food safety, environmental, cannabis QC testing, chemicals/energy, and 
forensics. Shimadzu expanded the scope of its ISO-13485 certification to include LC and LCMS instruments, and supports the 
growing demand for LC and LCMS in clinical testing markets. Recently, Shimadzu’s efforts in Pioneering Partnerships for Advanced 
Healthcare has expanded the possibilities in medical and clinical research by merging groundbreaking analytical and medical 
imaging technologies. Visit our booth to learn about these efforts along with new Shimadzu platforms, including our ultra-fast 
LCMS-8060 triple quadrupole MS, our CLAM-2030 clinical lab MS automation platform, benchtop MALDI-8020, automated protein 
digestion workstations and microsampling solutions. 

Tecan Booth #45 
http://www.tecan.com 
Tecan is a leading global provider of laboratory instruments and solutions in biopharmaceuticals, forensics, and clinical diagnostics. 
Had enough of tedious mass spectrometry sample preparation? Tecan offers Freedom EVO®-based end-to-end process automation 
for even the most challenging protocols, liberating you from the bottleneck of manual sample preparation. Keep up with ever-
increasing demands with Tecan Freedom EVO • Solid phase extraction • Liquid liquid extraction • Protein purification AC Extraction 
Plate™ The Tecan AC Extraction Plate with TICE™ (Tecan Immobilized Coating Extraction) technology revolutionizes your sample 
preparation routine. A simple pipette and shake sequence, with no filtration, centrifugation or solvent evaporation, is all that is 
required. The AC Extraction Plate is easily integrated into automated processes, making it a perfect match with Tecan’s Freedom 
EVO® liquid handling platform. 

Thermo Scientific Booth #4,5,6 
http://www.thermoscientific.com 
From proven clinical laboratory services and diagnostics to scalable translational research solutions, we are a partner you can trust 
who will help you efficiently develop and apply clinical applications today, and for many years into the future. Our portfolio of 
Chromatography and Mass Spectrometry solutions are designed to empower clinical laboratories around the world with flexible 
research to lab developed test solutions and fully automated diagnostic testing capabilities. Our product portfolio offers a full range 
of benefits from systems with complete assay kits, to scalable systems providing you flexibility in providing laboratory developed 
testing services. Visit us in booth #39, 40,44 to see how we can help you achieve greater flexibility, productivity and confidence in 
your test results to serve the healthcare professionals. 

Thomson Instrument Co Booth #25 
http://htslabs.com/ 
Thomson Instrument Company is a leading developer, manufacturer and supplier of innovative tools since 1970: flasks, filter vials, 
plates, empty columns. Thomson Filter Vials allow for 1-step sample preparation in an autosampler-ready vial. Filter vial types 
include nano|FV®, eXtreme|FV®, eXtractor3D|FV® and Standard|FV. Please look at our website at www.htslabs.com. We are 
committed to competitive pricing and quality customer service. Ph: 760-757-8080 Fax: 760-757-9367 E-Mail: folks@htslabs.com 
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UTAK Laboratories Booth #8 
http://www.utak.com 
At UTAK, we’re proud to call ourselves “control freaks”, but not in the way you might think. That’s because our obsession lies not in 
taking control but in giving control—to the testing labs that need the finest quality control materials for their clinical and forensic 
toxicology test methods. Our close-knit group crafts the quality controls these labs depend upon for every kind of analysis, 
including a wide range of comprehensive stock controls in urine, serum, blood, oral fluid and more, as well as starting matrices for 
laboratories seeking to develop in-house quality control material. We also create personalized control solutions to support the new 
methods these labs develop. Our dedication is grounded in our belief that better control for testing labs leads to more accurate 
results and ultimately, to better safeguarding of health and safety standards. 

Veritomyx Booth #51 
http://www.veritomyx.com/msacl.pdf 
Veritomyx® delivers unprecedented mass spectral analysis quality and completeness, through advanced signal processing and 
identification algorithms applied to raw MS data. PeakInvestigator® software differentiates peak signals from noise with statistical 
confidence intervals, and deconvolves overlapped peaks with 5-6x higher resolution, revealing critical hidden information. 
PeakInvestigator operates on raw profile MS data from ion trap, TOF, Orbitrap and FTICR mass analyzers. PeptideDetective® 
software (alpha collaborations phase), outperforms current market leaders in de novo peptide identifications. This more accurate 
and complete information helps to minimize inefficient misdirected R&D by accelerating metabolomic and proteomic biomolecular 
identifications. 

Waters Booth #49,50 
http://wvmc.waters.com 
At Waters Corporation, we understand the factors necessary to succeed at each stage of the health sciences continuum, from the 
challenges of biomarker discovery and translation to validation and commercialization of innovative clinical diagnostics. We draw 
on first class scientific expertise to bridge the translation gap and help further the understanding and management of disease. 
Driven by purposeful innovation, we have created a comprehensive line of scientific products and services designed to support the 
entire continuum of biomedical research. These include state of the art analytical tools such as chromatography and mass 
spectrometry, associated informatics, and supportive sample preparation and diverse column chemistries. 

Zef Scientific Booth #56 
http://www.zefsci.com 
Is your Mass Spectrometer showing the uptime that you expect? •Do the different vendors tend to blame each other—or your 
method—for an issue? •Are you looking for a more harmonized and seamless experience in maintaining your LC-MS/MS? ZefSci is 
the country’s premier independent LC-MS/MS engineering firm. A network of experienced field service and qualification engineers 
are strategically positioned nationwide supplying our customers with the highest level of services on AB/Sciex, Thermo, Waters, 
Agilent, and Shimadzu. 1- Service Contracts 2- Preventative Maintenance 3- Repair 4- GxP Compliance IQ/OQ/PQ 

Zivak Technologies Booth #33 
http://www.zivak.com 
Based in Florida, Zivak Technologies is an international company providing calibrators and controls for a variety of analyses in the 
clinical diagnostic field. The company also offers its own fully automated UHPLC system FX-2000 with built-in sample preparation 
and injection, which enables laboratories around the globe to turn their LC-MS/MS instruments into a convenient tool for routine 
analysis by full automatization. 
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Corporate Workshops 
 

Corporate Workshops - Tuesday
12:30 - 13:45 

Indigo BioAutomation - Room 1 
Automatability, Analytics, and AI – Enabling Machine Learning in the Real World 
Russell Grant, PhD, VP Research and Development - LabCorp 
Randall Julian, PhD, President, CEO and Founder - Indigo BioAutomation 
 
Data science offers a wealth of techniques, approaches and philosophies which can dramatically improve the scientific and business 
performance of the laboratory. Getting started in a meaningful way, however, can be a challenge, given exactly that wealth. We 
invite you to join a discussion, in three parts, which describes a practical roadmap for getting from “right now” to “radically new”. 
Great data science begins with great data. Critical factors in the design and development of an assay affords a dramatic difference 
in its inherent automatability. Find out how to build quality into the assay and optimize its assessment, for the best technical 
performance. When is a picture actually worth a thousand words? Great assays lead to high quality and well curated data, a 
critical need in data science. Visualization tools such as Tableau can reveal immediate insights. And when is a picture not 
enough? Effective machine learning takes place when it complements, not duplicates, the human perspective. Learn about 
completely orthogonal, machine learning approaches to data processing and review. 
 

 
Thermo Scientific - Room 2 
LC-MS Tools for Clinical Toxicology Research 
William Clarke, PhD, MBA, DABCC, Johns Hopkins University  
 
For clinical toxicology research, there is increasing interest in the use of dried matrices (such as blood or urine) for testing. 
Advantages include biologic microsamples can be easily transported, and for analytes stable desiccated at room temperature, there 
is an additional benefit of easier, less expensive storage. However, there are some challenges in processing dried sample spots due 
to the labor-intensive nature of punching and extracting sample from collection cards. We will discuss automated approaches for 
dried sample analysis that can mitigate these challenges. Another challenge in clinical toxicology research is that the landscape of 
drug abuse is constantly changing, with new substances introduced regularly. While targeted LC-MS/MS is a useful tool, it will only 
detect things that we know to look for. Untargeted toxicology screening using high-resolution mass spectrometry is an important, 
complementary tool to targeted LC-MS/MS to understand what substances are present in drug-using communities, and also to 
investigate test results that are not consistent with the presentation or observation of the research subject. We will discuss ways to 
use untargeted toxicology screening to supplement routine targeted LC-MS/MS testing. 

 
Shimadzu - Room 5 
LC-MS/MS-based Targeted Metabolomics as a Key Tool for the Mechanistic Understanding of Metabolic Disease 
Ruth Gordillo, Ph.D. Assistant Professor at Touchstone Diabetes Center, UTSW Medical Center Director Metabolic Phenotyping Core.  
 
Research in the Touchstone Diabetes Center focuses on both basic and clinical aspects of Type 1 and Type 2 diabetes, and questions 
related to the impact of diabetes and obesity on cardiovascular disease outcome, renal disease, and cancer progression. LC-tandem 
mass spectrometry targeted metabolomics is a fundamental tool in all of the areas of our research. Our analytical portfolio includes 
the exploration of sphingolipids and phospholipids, water soluble cellular metabolites, diastereomeric separations of 
carbohydrates, nucleotide sugars and glycosphingolipids, and therapeutic antibodies. Published results have revealed the existence 
of a relationship between levels of sphingolipid species and preclinical models of disease. Similar correlations have been found in 
the analysis of clinical samples. Our laboratory has also recently reported the implication of nucleoside metabolites in energy 
homeostasis. This talk will include the utilization of both, liquid chromatography and supercritical fluid chromatography with ultra-
fast mass spectrometry to explore in depth the metabolic phenotype of our transgenic mouse models of disease and the broader 
implications to human health.  
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Corporate Workshops - Wednesday 
7:00 - 7:45 

Biotage - Room 3 
Comparison of Biotage Dual Mode Extraction (ISOLUTE® HYDRO DME+) with Solid Phase Extraction (SPE) for Sample Prep in 
Clinical Urine Drug Testing Assays  
Ben Beppler, Sr. Development and Technology Scientist, TriCore Reference Laboratories,Albuquerque, NM 
 
While utilization of solid phase extraction (SPE) chemistries routinely provides superior cleanup over dilute and shoot techniques 
for clinical urine drug testing assays, hurdles exist for many labs that impede SPE implementation, including cost, complexity, and 
the time required to perform extractions. When assays have a large panel of drugs with multiple drug classes, compromises in wash 
and elution solvents to recover all of the analytes of interest can negatively impact cleanliness of traditional SPE protocols.  In this 
seminar, we compare the performance of a patent pending, brand new sample prep technique, Dual Mode Extraction (ISOLUTE® 
HYDRO DME+), against clinically validated SPE assays for opioids, benzodiazepines, and metabolites, including evaluation of in-well 
enzymatic hydrolysis. We have found that the Dual Mode Extraction plates provide a simple, yet robust alternative when SPE is 
cost-prohibitive. 

 
Indigo BioAutomation - Room 4 
Building a Better System – ASCENT Series 4 
 
At previous MSACL meetings, Indigo has described how the utilization of self-aware peak processing algorithms, a comprehensive 
quality architecture, and a streamlined, exception-based data/result review process have proven to be a successful strategy for 
improving both quality and throughput of LCMS analysis. More recently, we have described how the positive impacts of these 
batch-oriented optimizations can be significantly magnified by an additional layer of analytics, visualization, and machine learning, 
all of which provide comprehensive information across instruments, assays, and batches. Now, all of that has been brought 
together. While we’ve been helping labs realize how ASCENT can elevate their business performance and technical efficiency, we’ve 
also been learning a great deal. All of those experiences have been combined with our latest innovations, to create a platform 
which does even more for the laboratory. Please join us for a discussion on what we’ve learned in working side-by-side with 
laboratories, what our system has been taught about the ways in which labs really operate, and what ASCENT Series 4 can do 
for your laboratory. 

 
Thermo Scientific - Room 5 
The Current Challenges in Drug Quantitation from a User’s View: Can Paper Spray Mass Spectrometry Fill the Gap? 
Lindsey Kirkpatrick, DO, PhD, Indiana University School of Medicine, James Whitcomb Riley Hospital for Children, Pediatric Infectious 
Disease Fellow 
 
Mass spectrometry is a powerful and sensitive analytical tool, but its application to drug quantitation at the institutional level is 
limited by extensive sample preparation, instrument complexity, and required technician expertise. Dr. Kirkpatrick will briefly 
describe the challenges clinical researchers face in obtaining drug levels at the institutional level. She will discuss the principles of 
paper spray mass spectrometry, which eliminates extensive sample preparation and simplifies the use of mass spectrometry-based 
identification and quantitation for a variety of applications. She will then describe the application of the new Thermo ScientificTM 
VeriSpray™ PaperSpray ion source and cartridge design that can be utilized for rapid drug detection and quantitation from dried 
bio-fluids. 
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Corporate Workshops - Wednesday 
8:00 - 8:45 

Restek - Room 1 
Coated Blade Spray-Mass Spectrometry: A Novel Strategy for Rapid Screening and Quantitation  
Dr. Kara Lynch, Associate Professor, University of California San Francisco  
Dr. German Gomez-Rios, Restek Corporation 
 
Coated Blade Spray (CBS) is a novel sampling/sample-preparation technology that can be directly interfaced to Mass Spectrometry 
(MS) instrumentation for rapid screening and quantitation of small molecules present in complex matrices. First, Professor Kara 
Lynch presents a comparative study between a Point of Care-CUP test and CBS-MS/MS for drug screening in urine samples of 
chronic pain patients. Unlike the POC-CUP test, where determination of each class of drugs requires a separate assay, the CBS-MS 
method is able to provide data for all selected drugs and metabolites in a single analytical run. Then, Dr. Gomez-Rios introduces a 
collaborative effort between the University of Waterloo and the University of Toronto towards the quantitation of four 
immunosuppressive drugs (i.e. cyclosporine A, tacrolimus, everolimus, sirolimus) via CBS-MS/MS in blood samples of Canadian 
patients. A comparative study between CBS-MS/MS and the automated immunoassay showed good agreement between both 
methods with observed differences consistent with those formerly reported in literature.  

 
SCIEX - Room 2 
Use of MS Workflows to Support HIV Clinical Trials: A Focus on Prevention   
Mark Marzinke, PhD, DABCC, Associate Professor, Pathology and Medicine, Johns Hopkins University School of Medicine 
 
Antiretroviral drugs have long been used for treatment and management of HIV. Currently, a fixed dose, once-daily, oral 
formulation of two nucleoside reverse transcriptase inhibitors (tenofovir (TFV) disoproxil fumarate and emtricitabine) is US FDA-
approved to prevent HIV acquisition in high-risk populations. The pharmacology of these compounds has been evaluated using 
liquid-chromatographic-mass spectrometric (LC-MS) approaches. This presentation will focus on workflows associated with the 
validation and implementation of bioanalytical assays to understand TFV pharmacology in assessing drug adherence, as well as in 
the interrogation of antiretroviral drugs as alternative drug delivery systems for HIV prevention. 

 
Thomson Instrument Co - Room 3 
Sample preparation continues to be a critical factor in the quantitative measurement of urine, oral fluid and blood samples. The 
goal of this seminar is to discuss how to streamline the sample preparation process utilizing the Thomson eXtreme Filter VialsTM to 
reduce interferences from the sample matrix and increase analyte recovery. The Thomson eXtreme Filter VialsTM allows for the 
analysis of multiple drug classes will employing a simple dilute, filter and shoot approach; while saving time, reducing solvent 
usage, and alleviates the need for expensive consumables and lab equipment. 

 
Agilent Technologies - Room 4 
Redefining High-throughput: Bringing RapidFire® to the High Resolution “Masses” 
 
Analytical inefficiencies have unknowingly become commonplace in the mass spectrometry laboratory. Large panels have been 
used in an attempt to satisfy the need for an efficient workflow with little attention on the resultant negative impact to the 
utilization of the analytical system as a whole. Multiplexing strategies can help to overcome this analytical bottleneck but fall short 
for complex chromatograms as is the case for large screening needs. In collaboration with Agilent Technologies, NMS Labs has 
successfully paired a RapidFire® system with a 6545 Q-TOF to demonstrate a novel workflow capable of screening over 250 
compounds in less than 30 seconds per sample. As a direct comparison to existing testing, a 10 minute injection-to-injection 
method was reduced to less than 25 seconds injection-to-injection for a 20-fold improvement in throughput. This talk will provide 
an overview of the RapidFire® technology, pros and cons of the various 6545 Q-TOF acquisition methods with a rapid injection 
technology, and a discussion of potential applications of this exciting technology.  For Research Use Only. Not for use in diagnostic 
procedures. 

 
MilliporeSigma - Room 5 
Enhancing Accuracy: Matrix Screening, Internal Standard Selection and Sample Clean-Up Solutions for Clinical Mass 
Spectrometry 
Geoffrey Rule, PhD,  MilliporeSigma, Principal Scientist, R&D 
Ravi Orugunty, PhD, MilliporeSigma, Principal Scientist, R&D 
 
Why isn’t my calibration curve perfectly linear? How does my choice of matrix calibrator impact my assays? There are several 
reasons a calibration curve may be non-linear, and the use of a co-eluting, isotopically labelled internal standards is the first step in 
obtaining a linear regression across a broad concentration range. We’ll discuss how to select isotopically labelled internal standards 
for accurate quantification, and how to remedy non-linear calibration curves. We will also review matrix calibrators for bioanalytical 
methods, and how our Cerilliant Certified Reference Materials in matrix can help reduce variability. Lastly, we’ll touch on sample 
preparation options for clinical testing methods, including the use of our HybridSPE phospholipid and protein removal plates for 
automated high-throughput determination of a 25-hydroxy vitamin D in serum. 
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Corporate Workshops - Thursday 
8:00 - 8:45 

Waters - Room 1 
Legal medicinal and recreational marijuana use is on the rise in the United States and around the world. This is accompanied by 
growing concerns of the effect of marijuana on driving performance and the need to develop methods that can detect THC and its 
metabolites following recent use. In this workshop, Dr. Jacqueline Hubbard from UC San Diego will discuss the development and 
validation of liquid chromatography tandem mass spectrometry (LC-MS/MS) assays to detect up to ten cannabinoid metabolites in 
whole blood, oral fluid, and exhaled breath. 
 
Guest Speaker: Jacqueline Hubbard, UCSD 

 
Ceres Nanosciences - Room 2 
Development and Implementation of a Nanotrap® Particle Enrichment Method for Deeper Mass Spectrometry-Based Clinical 
Proteomics 
Kirk C Hansen, Ph.D., Director of the University of Colorado School of Medicine Biological Mass Spectrometry Facility 
 
Sample preparation methods for conventional proteomic biomarker discovery and targeted MRM assays are often labor- and time-
intensive and are challenged by the low abundance of the analytes of interest. Ceres’ Nanotrap® particle technology offers a 
straightforward and effective approach to sample preparation and biomarker discovery. Unlike other sample preparation methods, 
Nanotrap® particles utilize affinity capture to bind and enrich low abundance proteins, while excluding unwanted high abundance 
proteins, resulting in significantly improved proteome coverage.  This workshop will provide an overview of the Nanotrap® particle 
technology, including methods and applications. A case study also will be presented, wherein the Nanotrap® particle technology 
coupled with mass spectrometry was used to confirm an age-related macular degeneration biomarker identified using the 
SOMAscan® platform. The increased plasma protein coverage enabled by the Nanotrap® particle / mass spectrometry-based 
approach identified over 100 additional proteins that exhibited more significant changes between disease state and the controls 
then the previously identified biomarker. 

 
PerkinElmer - Room 3 
PerkinElmer’s Comprehensive Portfolio for Automated Sample Preparation and Mass Spectrometry Analysis 
Moderated by Aaron Risinger, MBA, Sr. Mass Spectrometry Sales Specialist, PerkinElmer Diagnostics 
 
Please join us to discuss workflows and applications for GC/MS, ICP/MS, and LC/MS/MS. Examples will include automated liquid 
handling for sample preparation, sensitive and robust detection, and advanced data analysis across PerkinElmer’s portfolio of mass 
spectrometry equipment.  

 
MSACL - Room 4 
The Status of Clinical Mass Spectrometry in China 
Chair: Michael Chen 
 
1. Development and Prospect of Mass Spectrometry in Clinical Laboratory of China, Chengbin Wang, Chinese PLA General Hospital 
 2. Development of Clinical MS in the University Setting : LC-MS/MS-based Clinical Hormone Detection, Wei Guo, Fudan University 
3. Role of Independent Clinical Laboratories in Promoting Clinical Mass Spectrometry in China, Zhouyang Kang, Hangzhou Calibra 
Diagnostics 
4. Advancing Mass Spectrometry-based Technologies for Clinical Applications, Keqi (Jacky) Tang, Ningbo University 

 
Thermo Scientific - Room 5 
Ease-of-Use without compromise in clinical LC-MS/MS 
Peter Cooke, Regional Marketing Manager, Thermo Fisher Scientific 
Marta Kozak, Lead Scientist, R&D, Thermo Fisher Scientific 
 
Get first-hand reports on the quality and reliability of the Cascadion™ 25-Hydroxy Vitamin D assay* results from Europe and the 
easy-to-use features of the fully automated Cascadion™ SM Clinical Analyzer.* Hear from an industry expert, a clinical LC-MS/MS 
subject matter specialist trained on the Cascadion system, and operators from European clinical beta trial sites. 
 
Learning objectives:  
− Discover how LC-MS/MS technology can be easy to implement in clinical labs today 
− Appreciate the quality of the data from the Cascadion SM Clinical Analyzer, through an overview of the European Cascadion SM 
25-Hydroxy Vitamin D Assay beta trials 
− Learn how the features of the Cascadion analyzer translate to performance as seen through clinical laboratory experiences in 
Europe 
 
*Product is not 510(k) cleared and is not yet available for sale in the U.S. 
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Podium Presentations 
 
 

 = Emerging. More than 5 years before clinical availability.                                      Practical Training 
 = Expected to be clinically available in 1 to 4 years.                                                   Keynote Lecture 
 = Clinically available now. 

 

 
• Session 1 • Pueblo • 

MALDI Imaging 
Wednesday @ 9:00 

Session Chair: Richard Drake - Medical University of South Carolina 
 
Wednesday @ 9:00 in Pueblo 
KEYNOTE PRESENTATION 

 MALDI Imaging MS: Transforming Drug Discovery and Development Through Molecular Images of Biological 
Systems 
Steve Castellino - GlaxoSmithKline  
‣ The application of MALDI IMS in drug discovery and development has evolved from providing “snap shots” of drug 
and drug metabolite tissue distributions to addressing the more fundamental questions pertaining to quantitative 
disposition, validation of delivery strategies, and understanding the complex mechanistic relationships between 
molecular initiation events of pharmacologically active compounds and the cascade of biological consequences. 
Cumulative IMS experimental data of disease states and pharmacology models have been transformational in building 
and expanding our knowledge on drug delivery, disposition, pharmacology and underlying mechanisms of disease. 
This knowledge is critical in translating results from in vitro and in vivo models into safe and efficacious medicines to 
meet the medical needs of a diverse population. This presentation will include examples from early and late stage 
medicinal development where MALDI IMS has had a significant impact on our understanding of pharmacology and 
mechanisms of disease states. 
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• Session 1 • Room 1 • 

Practical Training : Results of a Survey on Diagnostic Laboratory Metadata QA Practice 
Wednesday @ 9:00 

Session Chair: Joshua Hayden - Norton Healthcare 
 
Wednesday @ 9:00 in Room 1 

 A Survey of Mass Spectrometry Quality Assurance Practices in Clinical Laboratories 
Joshua Hayden - Norton Healthcare  
‣ Limited guidance is available on best practices for implementation of quality assurance (QA) monitoring of liquid 
chromatography-tandem mass spectrometry (LC-MS/MS) assays. No aggregated information is available on QA 
approaches employed in clinical laboratories. This session will discuss a recent survey that queried the QA practices of 
clinical laboratories analyzing 25-hydroxyvitamin D by LC-MS/MS. The session will include an overview of existing 
professional practice guidelines for LC-MS/MS assay QA monitoring including: ion ratio monitoring, internal standard 
recoveries and chromatographic characteristics. The specific strategies reported by various laboratories for applying 
QA programs will be the focus of the discussion. Attendees should leave this session with a better understanding of 
approaches for implementation of QA metrics and gain insights they can apply in their labs. 
 



 

29 

 
• Session 1 • Room 2 • 

Breath in Breath out: Analysis of non-Invasive Matrices 
Wednesday @ 9:00 

Session Chair: Loralie Langman - Mayo Clinic, Rochester MN 
 
Wednesday @ 9:00 in Room 2 

 Cannabinoid Concentrations in Whole Blood, Oral Fluid, and Breath After Recent Use 
Jacqueline Hubbard - University of California, San Diego -- *Young Investigator Grantee* 
‣ The growing popularity of cannabis use has raised concerns regarding its impact on driving performance and safety. 
In this study, participants are given a placebo, low dose, or high dose of ∆9-tetrahydrocannabinol (THC), the main 
psychoactive component of marijuana, in a cannabis cigarette. After smoking, they drive in a driving simulator, 
complete iPad-based cognition tests, undergo a field sobriety test, and submit whole blood, oral fluid, and breath 
samples several times throughout the day. The liquid chromatography tandem mass spectrometry (LC-MS/MS) 
method used to quantify cannabinoids in these matrices and the general pharmacokinetics of each metabolite will be 
discussed.  
 
Wednesday @ 9:20 in Room 2 

 A Novel Derivatization Method for High-Sensitivity LC-MS/MS Analysis of Aromatic Compounds 
Y. Ruben Luo - University of California at San Francisco -- *Young Investigator Grantee* 
‣ A novel derivatization method was developed for high-sensitivity LC-MS/MS analysis of low-abundance compounds 
in biological specimens samples. The method involves an azo-coupling reaction that produces derivatized analytes 
with ionization efficiency in mass spectrometry. It allows for direct derivatization reaction in neat samples and does 
not require sample clean-up, thus facilitating a “derivatize & shoot” sample preparation procedure. The derivatization 
method was successfully applied to 6 typical aromatic compounds. Full validation of this methodology for the analysis 
of 5 cannabinoids in human breath demonstrated sub-pg/ml sensitivity and a linear correlation between 
tetrahydrocannabinol (THC) and cannabinol (CBN) in 180 samples. The method was also applied to whole blood 
samples and showed good correlation to a previously validated non-derivatization method. 
 
Wednesday @ 9:40 in Room 2 

 Monitoring of Acetone and Short Chain Fatty Acids Levels in Mouth and Nose Breath following Fasting and Re-
Feeding with Selected Ion Flow Tube Mass Spectrometry 
Ilaria Belluomo - Imperial College London -- *Young Investigator Grantee* 
‣ Non-invasive diagnostic techniques, such as the quantification of volatile organic compounds in breath, represent 
the future of diagnostic medicine. Acetone and short-chain fatty acids are end products of normal metabolic 
processes, and they can be identified and quantified in breath with direct injection on-line techniques, such as 
selected ion flow tube mass spectrometry (SIFT-MS). We defined a different kinetic of these VOCs following fasting 
and re-feeding at different hours of the day, to investigate different metabolic response in healthy subjects. 
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• Session 1 • Room 3 • 

New Technologies and Approaches in Metabolomics 
Wednesday @ 9:00 

Session Chair: Erin Baker - North Carolina State University 
 
Wednesday @ 9:00 in Room 3 

 Sub-Microliter Metabolomics via Inductive Triboelectric Nanogenerator Mass Spectrometry 
Yafeng Li - Georgia Institute of Technology -- *Young Investigator Grantee* 
‣ We here demonstrate a new technology for performing metabolomic studies on volume-limited samples such as 
exhaled breath condensate (EBC) and stem cell cultures, where maximum sensitivity is a must. This technology 
involves a new ultra-sensitive approach named inductive triboelectric nanogenerator (TENGi) nanoelectrospray mass 
spectrometry (MS), coupled to internal standard to help control between-scan variance and guarantee spectral 
consistency. Using this technique, proof-of-concept metabolic fingerprinting EBC from cystic fibrosis prediabetes 
patients and mesenchymal stem cells (MSCs) was performed successfully with as little as 0.8 µL per test. This 
technology will likely enable the investigation of a variety of biological samples that have so far remained elusive by 
standard metabolomic approaches. 
 
Wednesday @ 9:20 in Room 3 

 Rapid Bile Acid Isomer Separation with Ion Mobility-Mass Spectrometry 
Robin Kemperman - University of Florida -- *Young Investigator Grantee* 
‣ Ion mobility spectrometry (IMS) is a powerful tool because of its rapid separation of isobars and isomers that are 
unresolved by traditional LC-MS and can cause complications in clinical methods. IMS is an emerging technology in the 
fields of metabolomics and clinical analysis, for both targeted assays and global studies. This study will demonstrate 
how IMS can assist in rapid separation of isomeric bile acids and examine its potential use in the clinical field. Several 
separation strategies were applied using two different IMS platforms, a drift tube IMS and a high-field asymmetric-
waveform IMS, both coupled to a mass spectrometer.  
 
Wednesday @ 9:40 in Room 3 

 Development of a 18-plex UPLC-MS/MS Assay for Newborn Screening of Lysosomal Storage Disorders and Other 
Treatable Genetic Diseases 
Xinying Hong - University of Washington -- *Young Investigator Grantee* 
‣ Newborn screening is often considered for those genetic disorders in which an acceptable treatment has been 
established and early initiation of treatment leads to a better clinical outcome. Galactosemia is currently being 
screened in all states, mostly by assaying the enzyme activity of galactose-1-phosphate uridyltransferase (GALT). 
However, the current assay may give rise to false positives if the subject has glucose-6-phosphate dehydrogenase 
(G6PD) deficiency. Herein a new GALT assay that is not affected by G6PD is developed and is then consolidated with 
validated assays for lysosomal storage diseases (LSDs) and other genetic disorders. Using the optimized protocol, 18 
genetic disorders can be screened simultaneously with a 2.7 min UPLC-MS/MS method. 
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• Session 1 • Room 4 • 

Proteomics: Discovery/Translation 
Wednesday @ 9:00 

Session Chair: Christopher Shuford - Laboratory Corporation of America 
 
Wednesday @ 9:00 in Room 4 

 A Proteomic Predictor of Lipoprotein Function and Coronary Artery Disease: From Conception to Launch  
Timothy Collier - Quest Diagnostics - Cleveland HeartLab  
‣ High-density lipoproteins are complex, and cardiovascular health depends on their functional properties, not only 
their concentration. Cholesterol efflux capacity is one function that is associated with cardiovascular disease. 
However, the traditional cell-based assay lacks precision and scalability. Here we describe the conception, 
development, validation, and evaluation of a multi-marker proteomic method and accompanying algorithms for 
estimation of cholesterol efflux capacity (pCE) and prediction of coronary artery disease (pCAD). Measurement of both 
demonstrated consistent association with cardiovascular disease in multiple case-control studies. The precise and 
scalable nature of the method enables larger future studies to explore clinical utility.  
 
Wednesday @ 9:20 in Room 4 

 Mass Spectrometry-based Quantitative Diagnostic Test of Allograft Kidney using Targeted Proteome Profiling of 
FFPE Specimens 
Kunhong Xiao - University of Pittsburgh  
‣ The transcriptomic and proteomic analyses through formalin-fixation and paraffin-embedding (FFPE) specimens 
reflect systemic and inherent renal injury perturbations for different kidney transplant injury states. In this study, we 
developed a high-sensitivity and high-confidence workflow to map transcriptome and proteome changes from the 
limited amount of FFPE sample after kidney transplantation. Based on the transcriptomic and proteomic biomarkers 
obtained from patients with different injury states, we developed a robust multiple reaction monitoring (MRM)-based 
assay which can be implemented in clinic for transplant monitoring. The application of this quantitative diagnostic test 
can mitigate the shortcomings of conventional examination using eyeballed histologic opinions.  
 
Wednesday @ 9:40 in Room 4 

 Development of a Proteomic Plasma Biomarker Panel for Hypertrophic Cardiomyopathy 
Wendy Heywood - University College London -- *Young Investigator Grantee* 
‣ There is a need for new biomarkers for hypertrophic cardiomyopathy (HCM). Candidate biomarkers were identified 
using label free proteomics and developed into a multiplexed targeted proteomic assay. We assayed 110 patients with 
HCM and 97 controls. Six markers were significantly increased (P<0.006) in HCM. Markers correlated with left 
ventricular (LV) wall thickness, LV mass and % myocardial scar on cardiovascular magnetic resonance imaging. 
Supervised machine learning (ML) differentiated HCM from controls (area under the curve: 0.89). Four biomarkers as 
well as the ML score correlated with non-sustained ventricular tachycardia and estimated 5-year risk of sudden cardiac 
death. 
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• Session 1 • Room 5 • 

Wrangling Raw Data 
Wednesday @ 9:00 

Session Chair: Jay Johnson - Pfizer 
 
Wednesday @ 9:00 in Room 5 

 Impact of Discretized Intensities on Accuracy and Precision of LC-MS/MS Results 
Fred Lytle - Indigo BioAutomation, Inc.  
‣ The analysis of raw data from 39 laboratories shows that 26 labs generate data which are characterized by 
chromatogram intensities that are multiples of a greatest common divisor (GCD). This artifact is produced by 
conversion of counts into a rate via division by the observation or dwell time. Fortunately, the conversion to a rate 
doesn’t affect the coefficient of variation (CV) for peak area, the extent of smoothing, or the location of a baseline. 
When multiple ions are monitored the sum of all the dwell times controls the time between data points, which can 
impact peak identification and shape distortion. Recently it has been proposed that monitoring the same MS/MS 
transition with multiple dwell times can improve limits of quantification. A statistical model of this scheme will be 
described that suggests several possible limitations. 
 
Wednesday @ 9:20 in Room 5 

 Chemical Fingerprints of Biofluids. Building Tandem Mass Spectral Libraries of Recurrent Spectra 
Yamil Simón-Manso - National Institute of Standards and Technology  
‣ Spectral libraries of pure compounds fail to account for the complexity of the metabolite profiling of complex 
materials. Thus, a large fraction of ions observed in electrospray liquid chromatography-mass spectrometry (LC-MS) 
experiments of biological samples remain unidentified. Recently, the NIST Mass Spectrometry Data Center has been 
developing a novel type of searchable mass spectral library that include all recurrent unidentified spectra found in the 
sample profile. These libraries, in conjunction with the NIST tandem mass spectral library, allow analysts to explore 
most of the chemical space accessible to LC-MS analysis. We demonstrate how these libraries can provide a reliable 
fingerprint of the material by applying them to a variety of urine samples. 
 
Wednesday @ 9:40 in Room 5 

 Improving the Sensitivity and Accuracy of Quantitative Protein Biomeasure Mass Spectrometry Through the Use 
of a SRM Transition Summing Technique 
Jay Johnson - Pfizer Worldwide Research and Development  
‣ The desire to reach ever diminishing lower limits of quantitation (LLOQ) and probe changes in the lowest 
endogenously expressed proteins has led to enormous progress in LC-MS/MS instrumentation and technique. To 
maximize sensitivity and reduce noise we often combine immunoaffinity enrichment with nanoflow LC-MS/MS. 
However, situations arise where these advances are still insufficient in attaining the needed LLOQ. Here we examine 
the successful deployment of collecting transitions in a different way, utilizing a SRM transition summing technique, to 
improve sensitivity, reduce LLOQ, and deliver more accurate quantitative values for the biomeasure of Nerve Growth 
Factor in serum, inflammatory cytokines in atopic dermatitis skin biopsies, and to determine the protein synthesis rate 
of a cytokine receptor for incorporation in mechanistic PK/PD models to inform translational pharmacology. 
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• Session 2 • Pueblo • 

New Developments in MS Imaging Technologies 
Wednesday @ 11:00 

Session Chair: Guanshi Zhang - UT Health San Antonio 
 
Wednesday @ 11:00 in Pueblo 

 Practical Method for Molecular Imaging with Single-Cell Resolution and Very High Speed 
Marvin Vestal - SimulTOF Systems of Virgin Instruments Corp  
‣ A new high performance linear MALDI-TOF mass spectrometer provides high spatial resolution and acquisition 
speeds up to 1000 pixels/s. Application of this instrument to imaging large tissue sections with 10 micrometer spatial 
resolution generates huge files that challenge our ability to process and store the results. Ten days of operation 
produced 100 million spectra from 100 cm2 of tissue comprising 5 terabytes of data. In this work full images are 
acquired at a rate of 3 min/cm2 with 10,000 spectra/cm2, and these can be used to identify regions of interest that 
are imaged at 5 micrometer resolution at a rate of 6 min/mm2.  
 
Wednesday @ 11:20 in Pueblo 

 A Combination Analysis of DESI-MSI with Laser Capture Microdissection using Same Tissue Section 
Emine Kazanc - Imperial College of London -- *Young Investigator Grantee* 
‣ Mass spectrometry imaging (MSI) is a powerful technique providing detailed information on the spatial distribution 
of metabolites, drug molecules and lipids in tissue sections. However, using precious and small clinical specimens for 
multiple approaches including desorption electrospray ionisation mass spectrometry imaging (DESI-MSI) with 
transcriptomic aims can be challenging. An adapted combination of multiple techniques in a single tissue section 
therefore might allow to obtain a comprehensive and exact metabolic information. This study aims to combine 
different techniques to develop a comprehensive analysis from a single tissue section protocol particularly small and 
precious clinical biopsies. 
 
Wednesday @ 11:40 in Pueblo 

 Multimodal Imaging Mass Spectrometry Technologies to Visualize Staphylococcal Molecular Adaptation within 
the Infectious Microenvironment 
William Perry - Vanderbilt University -- *Young Investigator Grantee* 
‣ Imaging Mass Spectrometry (IMS) is a technology that allows for molecular species to be measured directly from 
tissue while preserving spatial distributions. Utilizing fluorescence microscopy and Fourier transform ion cyclotron 
resonance (FT-ICR) mass spectrometry (MS), we have acquired images of S. aureus molecular distributions within the 
infection environment. Instrumental modifications and novel tissue preparation strategies have allowed for the 
visualization of multiple classes of bacterial specific bio-molecules attributed to adaptive survival of S. aureus within 
the host. Using multimodal imaging technologies, we have verified the presence and distributions of these bacterial 
biomolecules, never before observed in vivo, co-localizing with the infectious abscess microenvironment, providing 
new targets to study and treat bacterial pathogenesis. 
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• Session 2 • Room 1 • 

Practical Training : Development of a Quantitative Protein Assay 
Wednesday @ 11:00 

Session Chair: J Grace Van Der Gugten - St. Paul's Hospital 
 
Wednesday @ 11:00 in Room 1 

 Part I: Digest Optimization and Quality Control for Proteomic Assays 
Timothy Collier - Quest Diagnostics - Cleveland HeartLab  
‣ This practical training session consists of two parts, presented by Grace van der Gugten (St. Paul’s Hopital) and Tim 
Collier (Quest Diagnostics). Part I is an overview of one of the most common and key components of the pre-analytical 
workflow for absolute quantification of proteins by LC-MS/MS – enzymatic digestion. Here we will present a typical 
digestion workflow, discuss pre-digest sample treatment strategies, enzyme selection and digest condition 
optimization. We will also discuss useful strategies for assessing assay performance during assay development and 
deployment. Following Part I, Part II and Part III will consist of real-world proteomic assay case discussions.  
 
Wednesday @ 11:20 in Room 1 

 Developing a Protein LC-MS/MS Assay: A Small Molecule Girl Goes Big! (Or, if I can do it, so can you!) 
Grace van der Gugten - St Paul's Hospital  
‣ This practical training session consists of two parts, presented by Grace van der Gugten (St. Paul’s Hospital) and Tim 
Collier (Quest Diagnostics). Following an overview of the key components of the pre-analytical workflow utilizing 
enzymatic digestion for absolute quantification of proteins by LC-MS/MS, part II and III of this session will consist of 
real-world proteomic assay case discussions. Each case study will highlight the particular challenges faced during 
method development, validation, and post implementation, and how these challenges were overcome.  
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• Session 2 • Room 2 • 

Vitamins: Analytical gains for clinical pains 
Wednesday @ 11:00 

Session Chair: Joesph Wiencek - University of Virginia Health System 
 
Wednesday @ 11:00 in Room 2 

 Association of Free and Total 25 Hydroxy Vitamin D with Biomarkers of Polycystic Ovary Syndrome 
Mark Kushnir - ARUP Institute for Clinical & Experimental Patholo  
‣ Prior studies disagree whether association exists between 25 hydroxy vitamin D (25OHD), anti-Mullerian hormone 
(AMH, marker of ovarian reserve), androgens, and polycystic ovary syndrome (PCOS). Using samples from women with 
and without biochemical signs of PCOS (n=122), we observed lower total 25OHD (T25OHD) and higher percent Free 
25OHD (F25OHD) associated with PCOS; elevated AMH was associated with VITD insufficiency; and lower androgen 
precursors were associated with VITD deficiency. Associations of F25OHD with AMH, androgens and PCOS have not 
been described previously. The higher percent F25OHD in women with PCOS is likely explained by lower binding 
protein concentrations observed in PCOS.  
 
Wednesday @ 11:20 in Room 2 

 Vexed by Vitamins-Conform, Confirm or Create? 
Hemamalini Ketha - Laboratory Corporation of America Holdings  
‣ Clinical assays for quantitation of retinol, α-tocopherol and γ-tocopherol have recently transitioned from HPLC to LC-
MS/MS in some reference laboratories including ours (LabCorp). In this investigation we demonstrate (a) the power of 
validation parameters including intra-assay replication study and Standard Reference Material (SRM) analysis for 
cross-sectional and longitudinal traceability assessment (b) non-commutability of the HPLC-based NHANES RI for 
retinol and (c) results from a multi-center method comparison and clinical concordance study to assess the current 
state standardization for retinol, α-tocopherol and γ-tocopherol assays. 
 
Wednesday @ 11:40 in Room 2 

 Strategies for Developing High-Throughput Mass Spectrometry Analyses of 25-Hydroxyvitamin D 
Richard Yost - University of Florida  
‣ To meet the rising demand for vitamin D testing, new strategies are required for increasing the throughput of 25-
hydroxyvitamin D analysis by mass spectrometry. Ion mobility mass spectrometry is shown to separate 25-
hydroxyvitamin D from its interfering stereoisomer in milliseconds, instead of minutes by traditional liquid 
chromatography. Coupling ion mobility with LC/MS leads to substantial decrease in sample analysis time. Additionally, 
sample introduction strategies were explored for coupling mass spectrometry with offline sample separation and 
storage. Segmented flow offers potential advantages for improving throughput and optimizing sample preparation 
and electrospray ionization. 
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• Session 2 • Room 3 • 

Metabolic profling 
Wednesday @ 11:00 

Session Chair: Adam Rosebrock -  SUNY 
 
Wednesday @ 11:00 in Room 3 

 Metabolomic Profiling of a Large Cohort of Glioblastoma Stem Cell Lines Identifies Pathways Associated with 
Clinical Outcome 
Olga Zaslaver - University of Toronto  
‣ GBM tumors are driven by a rare stem cell population. In an effort to identify new therapeutic targets for a disease 
with few available drug therapies, we have profiled the metabolome of patient-derived GBM stem cell lines cultured 
in vitro with the goal of identifying metabolic pathways. To enable this large-scale project with samples arriving over a 
period of years, we have developed reliable LC-MS methods and a biologically derived stable isotope reference 
material to enable comparison across different sample sets. We observe differences among patient-derived lines in 
levels of metabolites that have been linked to cancer progression in a variety of systems, including alpha-
aminoadipate and methylthioadenosine. We correlate these observations with RNASeq data, allowing us to support 
known cancer drivers and to propose additional genes that regulate cancer-important metabolites. 
 
Wednesday @ 11:20 in Room 3 

 Vascular Biomarkers to Predict Response to Exercise in Alzheimer’s Disease 
Danni Li - University of Minnesota  
‣ Exercise has recently been identified as a promising treatment for slowing the progression of Alzheimer’s disease 
(AD). The objective of this pilot study was to estimate effect sizes for power calculation in a future large-scale study to 
develop a plasma metabolite-based prediction of cognitive responses to exercise in AD. This pilot study constitute a 
first step toward future studies to develop personalized exercise treatments in AD. 
 
Wednesday @ 11:40 in Room 3 

 Nitisinone: Short and Long Term Effects on Tyrosine Metabolites in Alkaptonuria and Unmasking of the 
Ochronotic Pathway 
Anna Milan - Royal Liverpool University Hospital  
‣ Nitisinone reduces urinary and circulating homogentisic acid in Alkaptonuria and therein alleviates the burden on 
the associated detrimental ochronotic pathway. We report the quantitation of tyrosine pathway organic acids 
hydroxyphenyllactic (HPLA) and hydroxyphenylpyruvic acid (HPPA), by LC-MS/MS in both short term, multi-dose 
nitisinone treatment (SONIA 1 study, multi-centre) and long-term 2mg daily dose (National AKU Centre, Liverpool UK). 
Data demonstrates significantly higher concentrations of tyrosine metabolites, post-nitisinone (p<0.01 at all doses) 
with a dose dependant but not time dependant effect. We postulate that blocking pigment formation unmasks the 
metabolite flux which leads to ochronotic pigment formation. 
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• Session 2 • Room 4 • 

Proteomics: Discovery/Translation II 
Wednesday @ 11:00 

Session Chair: Michael Lassman - Merck 
 
Wednesday @ 11:00 in Room 4 

 Clinical Proteomics Enters Clinical Trials: A Generic GCP-compliant Workflow for the Routine Analysis of FFPE 
Tissue Samples by Quantitative Mass Spectrometry 
Axel Ducret - F. Hoffmann-La Roche Ltd  
‣ Routine analysis of tissue samples collected during a clinical trial using quantitative mass spectrometry remains 
challenging: it requires rapid assay development and qualification, robust protocols for sample measurement, while 
study reporting must be documented following Good Clinical Practice guidelines. We report here on a study 
performed to mimic as closely as possible a clinical investigation framework documenting a targeted and a discovery 
proteomics investigation of 30 colo-recto cancer FFPE tissue blocks from human origin. We describe the processes 
that were developed and reflect on the potential of such analytical strategies to become widespread in the future. 
 
Wednesday @ 11:20 in Room 4 

 Nanoliter-Scale Oir-Air-Droplet Chip-based Single Cell Proteomics Analysis 
Catherine CL Wong - CPMMR, Health Science Center, Peking University  
‣ Single cell proteomic analysis provides crucial information on cellular heterogeneity in biological systems. Herein, we 
describe a nanoliter-scale oil-air-droplet (OAD) chip for achieving multistep complex sample pretreatment and 
injection for single cell proteomic analysis in the shotgun mode. By using miniaturized stationary droplet 
microreaction and manipulation techniques, our system allows all sample pretreatment and injection procedures to 
be performed in a nanoliter-scale droplet with minimum sample loss and a high sample injection efficiency (>99%), 
thus substantially increasing the analytical sensitivity for single cell samples. We applied the present system in the 
proteomic analysis of 100 ± 10, 50 ± 5, 10, and 1 HeLa cell(s), and protein IDs of 1360, 612, 192, and 51 were 
identified, respectively. The OAD chip-based system was further applied in single mouse oocyte analysis. 
 
Wednesday @ 11:40 in Room 4 

 Quantitation of Intact Proteins in Human Plasma using Top-Down Parallel Reaction Monitoring-MS 
Daojing Wang - Newomics Inc.  
‣ Direct quantitation of proteins in complex biological matrices by mass spectrometry remains a challenge. Here, we 
describe a novel top-down parallel reaction monitoring-mass spectrometry (PRM-MS) assay, enabled by microflow LC-
nanospray MS using a silicon microfluidic LC-MS chip. We demonstrated direct analysis of intact proteins such as 
somatropin in human plasma, achieving sensitivity (0.1-1.0 fmole) and speed (1-5 min) on par with enzyme-linked 
immunosorbent assay (ELISA). Further development of the technology will enable direct and top-down clinical 
proteomics for precision medicine.  
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• Session 2 • Room 5 • 
Data Science Keynote 
Wednesday @ 11:00 

Session Chair: Shannon Haymond - Northwestern Feinberg School of Medicine 
 
Wednesday @ 11:00 in Room 5 
KEYNOTE PRESENTATION 

 Towards Automated Quality Assessment and Analysis of Targeted Mass Spectrometry Data using Machine 
Learning 
Shadi Eshghi - Genenech  
‣ Targeted mass spectrometry has enabled highly multiplexed and sensitive quantitation of lipids, metabolites and 
protein biomarkers for clinical research and development. The increased rate of data production along with the need 
for improving data processing efficiency and reproducibility has created growing demand for automated analytical 
tools in the field. We have developed TargetedMSQC, an open source R package that takes advantage of machine 
learning for semi-automated quality assessment of chromatographic peaks in targeted MS data. The workflow of 
TargetedMSQC and its application for analysis and quality control of large datasets including clinical trial biomarker 
data will be discussed. 
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• Session 3 • Pueblo • 

Keynote : Glycans in Tissue Imaging 
Wednesday @ 13:00 

Session Chair: Steve Castellino - GlaxoSmithKline 
 
Wednesday @ 13:00 in Pueblo 
KEYNOTE PRESENTATION 

 Application of N-Glycan MALDI MS Imaging to Identify Cancer Biomarker Signatures in FFPE Tissues and Biofluids 
Richard Drake - Medical University of South Carolina  
‣ Alterations in cell surface glycosylation during tumorigenesis are well documented, and most current FDA approved 
cancer biomarkers are glycoproteins or glycan antigens. A MALDI mass spectrometry imaging method to spatially 
profile N-linked glycans in formalin-fixed paraffin-embedded (FFPE) tissue sections and tissue microarrays (TMAs) has 
been applied to several thousand patient samples of liver, breast and prostate cancer tissues. Analysis was done using 
MALDI-FTICR MS and a new rapid MALDI-TOF MS TissueTyper. The workflow has also been adapted to rapidly 
evaluate biofluids and cells. Structural classes of N-glycans that distinguish tumor from non-tumor for each cancer 
type will be described. The goals are to develop the approaches as prognostic assays for disease stratification at the 
time of diagnosis. 
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• Session 3 • Room 1 • 

Practical Training : Resolving Non-Specific Binding in qLC-MSMS  
Wednesday @ 13:00 

Session Chair: Jack Henion - Advion BioSciences 
 
Wednesday @ 13:00 in Room 1 

 Non-Specific Binding in LC-MS/MS Bioanalysis: What is it and How to Deal with It? 
Jack Henion - Advion, Inc  
‣ This tutorial will describe problems that can occur during method development and validation of bioanalytical 
methods when particularly ‘sticky’ compounds are involved. These compounds can adsorb (stick to) the inside 
surfaces of pipettes, multi-well plates, syringes and autosampler injectors causing a variety of problems. This pratical 
presentation will tell you how to remedy these issues.  
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• Session 3 • Room 2 • 

Current MS advances for pain management: moving beyond the urine drug screen 
Wednesday @ 13:00 

Session Chair: Sara Love - Hennepin Healthcare, MN 
 
Wednesday @ 13:00 in Room 2 

 A High Resolution Mass Spectrometry Method for Detecting a Comprehensive Pain-Management Drug Panel in 
Oral Fluid 
Adina Badea - University of California, San Francisco -- *Young Investigator Grantee* 
‣ With the increased use of pain-management drugs comes the added risk of misuse and addiction. Close monitoring 
of patients to identify abuse and ensure compliance is essential in preventing disastrous outcomes such as overdose 
deaths. Oral fluid is emerging as a promising biological matrix for drug testing due to its noninvasive collection and 
minimal potential for adulteration. We have developed a high resolution mass spectrometry method for detecting a 
panel of 82 pain-management drugs and metabolites in oral fluid, compatible with the widely used Quantisal® oral 
fluid collection device. The sample preparation is performed by in-tip solid-phase extraction (SPE, DPX®) and 
automated via a ViaFlo® electronic 96-channel pipette. The extraction procedure takes under 10 minutes, making this 
method suitable for use in clinical labs as a complement or replacement of urine drug testing methods. 
 
Wednesday @ 13:20 in Room 2 

 MALDI-MS-based Validation of a 110 SNV Pharmacogenomic Panel for Pain Management Providers 
Grace Williams - Dartmouth-Hitchcock Medical Center -- *Young Investigator Grantee* 
‣ Recent combinations of genetic biochemical tools and MS methods have allowed for sensitive and rapid processing 
of patient samples for pharmacogenomic profiling in the clinic. The goal of this study was to validate the analytic 
performance of the Agena MassARRAY MALDI-TOF instrument; iPLEX® PGx 74 panel, and a custom designed PGx panel 
in a clinical laboratory setting. We assessed the analytic performance of the MassARRAY for accuracy, intra- and inter-
operator precision, DNA quality, and dilution effects. The Agena MassARRAY PGx74 and custom panel provide an 
accurate and targeted approach to SNV detection in pain management patients.  
 
Wednesday @ 13:40 in Room 2 

 Comparison of a Coated Blade Spray - Mass Spectrometry (CBS-MS) Method vs a Point of Care (POC- CUP) Test 
for the Drug Screening in Chronic Pain Patients 
Shirin Hooshfar - University of California San Francisco -- *Young Investigator Grantee* 
‣ This study compared the capabilities of coated blade spray (CBS) mass spectrometry (MS) with a point of care (POC- 
CUP) test, as an alternative method for drug screening in urine. 81 pain patient urine samples were tested with both 
methods and an LC-MS/MS method was used to confirm the results. The CBS method identified 32% more drugs than 
POC-CUP test and had a lower rate of false-negatives. This technology has shown great potential for fast drug 
screening and provides better analytical performance than immunoassay.  
 



 

42 

 
• Session 3 • Room 3 • 

Multiomics 
Wednesday @ 13:00 

Session Chair: Tim Garrett - University of Florida 
 
Wednesday @ 13:00 in Room 3 

 A Multi-omic Investigation of Molecular Signatures Indicative of Preeclampsia and Gestational Diabetes 
Melanie Odenkirk - North Carolina State University -- *Young Investigator Grantee* 
‣ Pregnancy disorders such as preeclampsia (PE) and gestational diabetes mellitus (GDM) have been correlated with 
infant distress and the development of cardiovascular and metabolic diseases in the mother post pregnancy. In this 
study, lipidomic and proteomic analyses using LC-MS/MS and LC-IMS-MS were conducted to elucidate specific 
molecular changes between mothers with and without these pregnancy disorders. Proteomic data revealed 
statistically significant proteins with known functions that varied among diagnoses. Lipidomic data also revealed 
overall up and down-regulation of lipid classes specific for GDM and PE patients, as well as variations based on specific 
fatty acid backbones.  
 
Wednesday @ 13:20 in Room 3 

 Investigating the Skin Metabolome using Untargeted Metabolomics and the Initial Development Towards Non-
Invasive Drug Monitoring 
Alan Jarmusch - University of California, San Diego  
‣ Human skin is complex yet little is known about the chemicals on the skin. We aim to develop a non-invasive method 
for the detection and monitoring of drugs via human skin. Untargeted metabolomics using LC-MS/MS was used to 
explore what chemical information can be obtained from skin. Samples were collected from multiple body locations of 
15 kidney transplant recipients. We will present the differences in the skin metabolome between axillary, face, and 
hand samples, and the detection and location of drugs. Proof-of-concept results will be presented which support that 
the reported method is currently capable of qualitative assessment of drugs. 
 
Wednesday @ 13:40 in Room 3 

 Loss of SETD2 Induces a Metabolic Switch in Renal Cell Carcinoma Cell Lines Toward Enhanced Oxidative 
Phosphorylation 
Haiwei Gu - Arizona State University -- *Young Investigator Grantee* 
‣ SETD2 is frequently inactivated and associated with recurrence of clear cell renal cell carcinoma (ccRCC), but the 
impact of SETD2 loss on metabolic alterations in ccRCC is still unclear. By using GC-MS-based targeted metabolomics, 
our study observed that loss of SETD2 is associated with a metabolic switch in ccRCC cell lines toward enhanced 
oxidative phosphorylation and lipogenesis, and its mechanism can be potentially related to PGC1α-mediated 
metabolic networks. Moreover, our results suggest a need for a comprehensive metabolomics analysis of cancer cells 
with SETD2 inactivation in vivo to specifically identify pathways involved in this metabolic switch, which provides a 
number of opportunities to identify novel therapeutic targets in kidney cancer.  
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• Session 3 • Room 4 • 

MALDI and Intact Protein Analysis 
Wednesday @ 13:00 

Session Chair: Michael MacCoss - University of Washington 
 
Wednesday @ 13:00 in Room 4 

 Diagnosis of Hemoglobinopathy and Beta Thalassemia by 21 Tesla Fourier Transform Ion Cyclotron Resonance 
MS and Top-Down MS/MS of Hemoglobin from Blood 
Lidong He - University of Virginia -- *Young Investigator Grantee* 
‣ Human hemoglobin (Hb, ~64 kDa) is a tetramer responsible for physiological oxygen transport. Hemoglobinopathies 
and thalassemias are the most common genetically determined Hb disorders. Currently, more than 1,500 structurally 
abnormal hemoglobins have been identified, and HPLC/electrophoresis results can be ambiguous because of limited 
resolving power. Furthermore, HPLC/electrophoresis is not capable of identifying sequences of unknown sequence 
variants. Herein we report a top-down MS/MS approach with the advantages of fast data acquisition (3 min), ultrahigh 
mass accuracy, and extensive residue cleavages by use of positive electrospray ionization 21 tesla FT-ICR MS/MS for 
Hb variant de novo sequencing and β-thalassemia diagnosis. 
 
Wednesday @ 13:20 in Room 4 

 Combining MALDI-TOF Serum Profiling and Top-Down Protein Analysis with 21 T FT-ICR Mass Spectrometry for 
Proteoform Identification 
Nathan Kaiser - Biodesix  
‣ Serum profiling of circulating proteins with MALDI-TOF has proven valuable in the development of diagnostic tests. 
We generated serum protein profiles with MALDI-TOF MS for patients previously diagnosed with lung cancer. Many 
spectra were averaged to increase sensitivity such that >300 distinct m/z peaks are observed. A subset of three 
samples were analyzed without any depletion of high abundant proteins prior to analysis by top-down LC-MS with a 
21 T FT-ICR mass spectrometer for protein and proteoform identification. Accurate intact protein mass (0.80 ppm RMS 
error) from the 21 T FT-ICR was used to map identifications back to the MALDI spectra. Results from top-down LC-MS 
analysis revealed 24 proteins and 57 proteoforms at <1% FDR. With the contribution of identified proteoforms from 
top-down LC-MS, ~80% of the spectral abundance in the MALDI-TOF spectra are tentatively assigned. 
 
Wednesday @ 13:40 in Room 4 

 Utilizing Protein Signatures from Heterogeneous Cell Populations in a Murine Model for Diagnosis of Ovarian 
Cancer 
Melissa Galey - University of Illinois at Chicago -- *Young Investigator Grantee* 
‣ We describe a MALDI-TOF based approach to monitoring disease progression of ovarian cancer in a murine model by 
relying on our ability to detect proteins from cells capture from the local microenvironment. We employed a murine 
xenograft model to test our ability to differentiate between healthy and disease states and cells were collected 
throughout the time course of the study via vaginal lavage. Spectral protein fingerprints (4 - 20 kDa) were obtained for 
each sample, resulting in further investigation into the identification of proteins of interest in the samples that that 
are present and change in intensity over time. 
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• Session 3 • Room 5 • 

MS to Characterize Hosts and Pathogens 
Wednesday @ 13:00 

Session Chair: Rebecca Harris - Weill Cornell 
 
Wednesday @ 13:00 in Room 5 

 Mapping Pathogenesis: A Systems-Level Investigation of GBS Meningitis 
Anaamika Campeau - UC San Diego  
‣ Group B Streptococcus (GBS) remains the primary causative agent in neonatal meningitis, a condition which can 
result in long-term neurological impairment. We performed quantitative mass spectrometry-based proteomics on 
tissues from GBS-infected mice. Analysis of the blood proteome during infection revealed comprehensive immune 
suppression during systemic infection. Infected brain tissue showed unique infection- and invasion-associated protein 
abundance changes, with invasion-competent bacteria inducing endothelial changes associated with development. 
Pathogenesis was further studied in vitro, where caveolin-dependent membrane remodeling was necessary for 
bacterial invasion of brain endothelial cells. These findings underscore the investigative potential of systems biology 
strategies for understanding pathogenesis.  
 
Wednesday @ 13:20 in Room 5 

 Rapid Determination of Methicillin-Resistant Staphylococcus Aureus by MALDI-TOF MS and Machine Learning 
Taojunfeng Su - Weill Cornell Medicine -- *Young Investigator Grantee* 
‣ Methicillin-resistant Staphylococcus aureus (MRSA) is one of the most important clinical pathogens, causing 
increased morbidity and mortality worldwide. The conventional antimicrobial susceptibility testing takes 18-24 hours 
for MRSA detection. Molecular methods are usually expensive and some of them do not detect mecC gene. Therefore, 
rapid, accurate, and inexpensive methods are urgently needed for detecting and combating MRSA. This study applied 
a discriminative machine learning algorithm, support vector machine, for rapid MRSA/MSSA classification in minutes 
based on the mass spectra using a common matrix MALDI-TOF MS routinely available in the clinical microbiology lab. 
Our method demonstrated > 80% accuracy for MRSA and MSSA classification in 165 S aureus clinical isolates. Future 
work will include refining and validating our method in a larger group of patient samples.  
 
Wednesday @ 13:40 in Room 5 

 Top-Down Analysis of the B-Subunit of Shiga Toxin from Escherichia coli using MALDI-TOF-TOF Mass 
Spectrometry: Asparagine and the Aspartic Acid Effect Mechanism 
Clifton Fagerquist - Agricultural Research Service, WRRC, USDA  
‣ We have examined the dissociation of Shiga toxin B-subunits expressed by Shiga toxin-producing Escherichia coli 
using MALDI-TOF-TOF mass spectrometry. In addition to polypeptide backbone cleavage on the C-terminal side of 
aspartic acid (D) and glutamic acid (E) residues consistent with the aspartic acid effect mechanism, we also observe 
cleavage on the C-terminal side of asparagine (N) residues. This fragmentation channel presents unique challenges for 
top-down proteomic identification if it is necessary to distinguish slight differences in polypeptide sequence, e.g. D ↔ 
N substitution.  
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• Session 4 • Pueblo • 

Environmental Contaminants 
Wednesday @ 15:00 

Session Chair: Roy Gerona -  
 
Wednesday @ 15:00 in Pueblo 

 Mass Spectrometry: Applications to the Hospital Blood Bank 
Joesph Wiencek - University of Virginia School of Medicine  
‣ The Office of the Surgeon General states there is no risk-free concentration of active or passive tobacco exposure. 
However, little is known regarding the prevalence or concentration of tobacco by-products in the blood supply. In this 
study, we measured nicotine and its metabolites in 105 RBC units by LC-MS/MS to estimate the point prevalence of 
exposure within the healthy donor pool. Twenty units (19%) contained concentrations of either nicotine, or nicotine 
metabolites. These findings have never been disclosed by the blood collection industry and to the best of our 
knowledge, this would be the first-report associated with the general inventory. 
 
Wednesday @ 15:20 in Pueblo 

 Analysis of Urinary Biomarkers of Exposure to Volatile Organic Compounds from the Population Assessment of 
Tobacco and Health (PATH) Study (Wave 1) 
Victor De Jesus - Centers for Disease Control and Prevention  
‣ Tobacco smoke is the major non-occupational source of exposure to a number of harmful volatile organic 
compounds (VOCs) such as acrolein, acrylonitrile, benzene, and 1,3-butadiene. The Population Assessment of Tobacco 
and Health (PATH) Study is a national longitudinal study in the US that examines tobacco use patterns, attitudes, and 
related health outcomes. We analyzed and reported data for 20 VOC metabolites from 11,043 PATH Study Wave 1 
samples to better characterize and compare VOC exposures among users of different tobacco products and non-users. 
We provide reliable estimates of population exposure to 16 harmful and/or carcinogenic parent VOCs resulting in 
well-characterized VOCM ranges for four tobacco user groups. These data can be used to establish a baseline of 
exposures to VOCs to identify exposure trends as a result of changes in tobacco use behavior over time. 
 
Wednesday @ 15:40 in Pueblo 

 Environmental Antibiotic Exposure in Pregnancy 
Zheng Cao - Beijing Obstetrics & Gynecology Hospital  
‣ Low-dose antibiotics exposure from food animals or environment may pose severe threat especially to women 
during pregnancy. In this abstract, we present a LC-MS/MS method that will simultaneously measure 15 antibiotics 
that are commonly supplemented or used in food animals. This method has employed relatively simple human serum 
processing techniques and exhibited acceptable impression and accuracy. It provides a powerful tool to screen or 
confirm antibiotics exposure for women during pregnancy or neonates in their early developmental phase.  
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• Session 4 • Room 1 • 

Practical Training : Interpretation of Urine Drug Testing Results for Pain Management 
Wednesday @ 15:00 

Session Chair: Alec Saitman - Providence Regional Laboratories 
 
Wednesday @ 15:00 in Room 1 

 Interpretation of Urine Drug Testing Results for Pain Management 
Alec Saitman - Providence Regional Laboratories  
‣ This session will describe the basics of drug testing interpretation focusing on pain management cases. Quantitative 
drug testing data derived from mass spectrometry methods do not always provide straightforward answers when 
evaluating patient compliance. How does one accurately identify patient compliance or non-compliance with data 
available to the interpreter? This session will help answer that question by first describing the strategies employed by 
individuals interpreting drug testing results using real world examples. Later, a panel of drug interpretation experts 
will review actual case studies in real-time to demonstrate the thought process and the tools used to provide accurate 
interpretations. 
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• Session 4 • Room 2 • 

New Analytical Approaches to Standard Analytes 
Wednesday @ 15:00 

Session Chair: Jane Dickerson - University of Washington 
 
Wednesday @ 15:00 in Room 2 

 MS & MS: Micro Sampling & Mass Spectrometry 
Matthew Crawford - LabCorp  
‣ Standard phlebotomy contains requirements that make obtaining samples laborious. The ability to collect a small 
volume sample from a finger stick would obviate needs that come with phlebotomy. The trade off for ease of 
collection comes with challenges and considerations that must be faced in order to maintain accuracy and precision of 
the analytical measurement. As such, a LC-MS/MS method for the measurement of testosterone from a dried plasma 
sample obtained from a finger stick was developed. An endogenous internal standardization approach along with 
calibration to venous samples has yielded an isotope dilution assay anchored to the CDC HoSt program. 
 
Wednesday @ 15:20 in Room 2 

 Multi-Point Internal Calibration: IntrinsiX LC-MS/MS Analysis of Methotrexate 
Melissa Hoffman - University of California, San Diego -- *Young Investigator Grantee* 
‣ Clinical LC-MS/MS assays require batching of samples and often includes calibration curve generation with each 
batch. Conventional calibration strategies increase costs and turnaround times, presenting barriers for clinical LC-
MS/MS. To address the need for alternative approaches, we present a novel multi-point internal calibration strategy, 
termed IntrinsiX (Waters), that eliminates the need for batch-mode analysis and costly external calibrator runs. The 
IntrinsiX LC-MS/MS method for methotrexate analysis in patient serum was validated in a multi-site, proof-of-concept 
study demonstrating assay robustness and suggesting easy implementation for therapeutic drug monitoring in a 
standard clinical lab. 
 
Wednesday @ 15:40 in Room 2 

 The Impact of Remote Monitoring in Pediatric Renal Transplant Patients: Multiplexed Quantification of 
Immunosuppressants and Creatinine by LC-MS/MS 
Jane Dickerson - Seattle Children's Hospital  
‣ We have previously described implementing a clinical dried blood spot program for monitoring 
immunosuppressants. Improving compliance in the adolescent population is a major effort of the clinical team. To 
assist their efforts, we developed and validated a liquid chromatography-mass spectrometry (LC-MS/MS) assay for 
quantitation of creatinine in dried blood spots (DBS). The method correlated well with plasma creatinine measured on 
an Ortho Vitros. We believe this research will improve the clinical utility of remote collection of dried blood spots for 
renal transplant patients by monitoring both immunosuppressant and creatinine levels.  
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• Session 4 • Room 3 • 

New Methods in Metabolomics 
Wednesday @ 15:00 

Session Chair: Danni Li - University of Minnesota 
 
Wednesday @ 15:00 in Room 3 

 Scanning the Stable Isotopic Structure of Molecules by Tandem Mass Spectrometry 
Cajetan Neubauer - California Institute of Technology  
‣ The intramolecular distribution of stable isotopes can inform us about the origin and history of a metabolite. This 
record has largely remained inaccessible for clinical applications because the most diagnostic variants, such as 
multiply-substituted isotopologues, are challenging to quantify. We have developed a fast mass spectrometric method 
(M+1 isotope barcoding) that is designed to measure natural-level isotope variations in diverse molecules. This 
presentation will introduce fundamental concepts of molecular isotopic structure and isotope barcoding. The 
development of biomarkers that are based on the intramolecular distribution of isotopes, and current technical 
challenges towards their eventual use in medical diagnostics, will be discussed. 
 
Wednesday @ 15:20 in Room 3 

 A Novel Approach for the Classification and Detection of Pathological Pain 
Meritxell Deulofeu Figueras - University of Girona -- *Young Investigator Grantee* 
‣ An innovative, simple and fast method for the detection of pathological pain fingerprint has been developed by 
using Matrix Assisted Laser Desorption Ionization Time of Flight (MALDI TOF) mass spectrometry (MS) analysis of sera 
obtained from animal models having either Spinal Cord Injury-induced neuropathic pain or chronic widespread pain 
(CWP). The analysis of the obtained complex mass spectra as fingerprints of their overall composition by artificial 
neural networks (ANN) was used to establish a model according to the type of pathological pain, which has been 
applied for their classification without the need of the identification of biomarkers.  
 
Wednesday @ 15:40 in Room 3 

 Novel Headspace Sorptive Extraction on Urinary Volatile Organic Compounds for Oesophago-Gastric Cancer 
Detection 
Qing Wen - Imperial College London -- *Young Investigator Grantee* 
‣ Oesophago-gastric (OG) cancer is one of the most common malignancies worldwide with increasing incidence and 
high mortality. Since alarm symptoms generally indicate advanced disease stage, new strategies for non-invasive 
earlier diagnosis of OG cancer are urgently needed to improve patients' chances of survival. This study describes a 
novel OG cancer diagnostic method using HiSorb sorptive extraction coupled to thermal desorption gas 
chromatography mass spectrometry (TD-GC-MS) by profiling urinary volatile organic compounds (VOCs) with 
advantages of non-invasive, simplicity and cost saving. This study lays the foundation in OG cancer volatolomics while 
further practice is mandatory to prove the translatability of these results in a large prospective population. 
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• Session 4 • Room 4 • 

Proteomic Applications to Chronic Kidney Disease 
Wednesday @ 15:00 

Session Chair: Tim Collier - Quest Diagnostics/ Cleveland HeartLab 
 
Wednesday @ 15:00 in Room 4 

 Proteomic Genotyping: When Quantitation Doesn’t Matter, But Quality Still Does 
Christopher Shuford - Laboratory Corporation of America  
‣ Detecting genetic coding variants by bottom-up proteomic methods offers practical advantages over molecular 
techniques, including the ability to simultaneously quantify variant levels. Indeed, detecting quantifiable levels of a 
protein variant is a convenient metric for inferring the presence/absence of the corresponding genetic variant; 
however, in some instances, circulating quantities of the protein variant are not clinically relevant and utilization of a 
quantitative assay could place undue burden on test implementation or preclude use of non-conventional specimen 
types such as dried blood or dried plasma less amenable to quantitative measures. To that end, we have developed a 
targeted, bottom-up protein assay for detecting the presence or absence of Apolipoprotein L1 renal risk variants from 
liquid and dry plasma specimens based simply on LC-SRM detection with transition ratios. 
 
Wednesday @ 15:20 in Room 4 

 Apolipoprotein L1 is Associated with Larger HDL Particles in CKD 
Andy Hoofangle - Unversity of Washington  
‣ Patients with chronic kidney disease (CKD) are at greatly increased risk of cardiovascular disease. High density 
lipoproteins (HDL) may help prevent the development of atherosclerosis. We hypothesized that CKD leads to 
alteration of HDL proteins and HDL dysfunction. Using targeted proteomics, we determined that Apolipoprotein L1 
(ApoL1) was significantly reduced in the HDL fraction of serum in patients with CKD. However in plasma, targeted 
proteomics demonstrated that ApoL1 is not correlated with estimated glomerular filtration rate (eGFR). To determine 
where in plasma ApoL1 resides in patients with CKD, we used asymmetric flow field flow fraction (AF4) and targeted 
proteomics and found that ApoL1 resides in larger particles in CKD. We also used LC-MS/MS to demonstrate that 
ApoL1 in urine correlates with eGFR, suggesting a role for plasma and urine ApoL1 in the development of CKD. 
 
Wednesday @ 15:40 in Room 4 

 Development of a Parallel Reaction Monitoring Workflow for Biomarker Verification in Chronic Kidney Disease 
Angela Mc Ardle - Cedars Sinai Medical Center -- *Young Investigator Grantee* 
‣ The most common serum biomarker used to indicate progression of (chronic kidney disease) CKD is serum creatinine 
and its derivative, estimated GFR. Estimated GFR is a strong predictor of CKD progression with recent meta analyses 
showing consistency of association across a broad range of causes. However, it is not able to adequately discriminate 
between people who progress to kidney failure from those who will not progress. Our hypothesis is that in depth 
proteomic discovery could identify novel plasma biomarkers that could be useful for the prognosis of CKD and to 
monitor progression (severity) of CKD. 
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• Session 4 • Room 5 • 

Keynote: Maximizing the Performance of MALDI-TOF MS-based Microbial Characterization 
Wednesday @ 15:00 

Session Chair: Clifton Fagerquist - US Department of Agriculture 
 
Wednesday @ 15:00 in Room 5 
KEYNOTE PRESENTATION 

 Maximizing the Performance of MALDI-TOF MS-based Microbial Characterization: Challenges, Strategies, and 
Successes Beyond Species-level and Pure Culture Applications 
Todd Sandrin - Arizona State University  
‣ Matrix-Assisted Laser Desorption Ionization Time-of-Flight Mass Spectrometry (MALDI-TOF MS) has emerged over 
the past decade as a rapid and accurate alternative to traditional methods of microbial characterization in the clinical 
laboratory. Countless successes have been reported with species-level identification of diverse microorganisms of 
clinical and environmental importance, but challenges have been described in the literature when applying the 
method at taxonomic levels beyond the species level (e.g., at the strain level). Furthermore, application of MALDI-TOF 
MS has largely been restricted to pure cultures of bacteria. Our group has developed and optimized strategies to 
enhance performance of MALDI-TOF MS-based approaches at the strain level and with polymicrobial mixtures. 
Collectively, our results suggest that maximizing performance beyond the species level and with polymicrobial 
mixtures requires rigorous optimization and standardization of culture conditions, sample preparation methods, data 
acquisition modes, and data analysis approaches.  
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• Session 5 • Pueblo • 

MS Imaging in Clinical Applications 
Thursday @ 9:00 

Session Chair: Jeff Spraggins - Vanderbilt 
 
Thursday @ 9:00 in Pueblo 

 Desorption Electrospray Ionization Mass Spectrometry as a Tool for Diagnosis of Thyroid Nodules from Fine 
Needle Aspiration Biopsies 
Rachel DeHoog - University of Texas at Austin -- *Young Investigator Grantee* 
‣ Fine needle aspiration (FNA) biopsy is a well-established technique for diagnosis of suspicious thyroid lesions. 
However, histologic discrimination between malignant and benign thyroid nodules from FNA can be challenging. Here, 
we employ desorption electrospray ionization mass spectrometry imaging (DESI-MSI) to diagnose thyroid lesions 
based on the molecular profiles obtained from FNA biopsy samples. DESI-MSI was used characterize malignant thyroid 
carcinomas and benign thyroid tissues based on molecular profiles. Classification models were generated using the 
lasso statistical method. These models were then used to predict disease status of thyroid lesions based on the mass 
spectral profile obtained from FNA material. 
 
Thursday @ 9:20 in Pueblo 

 Intraoperative-MS-based Biopsy Analysis Platform for Glioma Diagnosis, Extent of Tumor Cell Infiltration 
Estimation, and IDH Subtyping 
Clint Alfaro - Purdue University  
‣ Gliomas are high morbidity brain tumors that microscopically infiltrate brain tissue, preventing a surgical cure; 
however, studies show that maximizing gross tumor resection improves patient survival. We hypothesized that a 
significant clinical need could be satisfied by an objective system for rapid surgical margin assessment. Herein, the 
intraoperative molecular profiling of stereotactic brain tissue biopsies with desorption electrospray ionization mass 
spectrometry (DESI-MS) was used to evaluate the degree of tumor infiltration from fresh tissue smears. N-
acetylaspartic acid, phospholipid profiles, and 2-hydroxyglutarate were measured to assess tumor cell percentage, 
disease status, and isocitrate dehydrogenase mutation status, respectively. Our preliminary study demonstrates DESI-
MS as a method for rapid and objective assessment of glioma during tumor resection. 
 
Thursday @ 9:40 in Pueblo 

 Rapid Evaporative Ionization Mass Spectrometry Explores Tumor Necrosis and Tissue Autolysis 
Pierre-Maxence Vaysse - Maastricht University -- *Young Investigator Grantee* 
‣ Lipid profiling has gained major interest with the emergence of mass spectrometry technologies for tissue 
classification in clinical research. While characterizing cell death can be relevant in surgical pathology, necrosis 
markers, such as ceramide d34:1, have already been highlighted in previous intra-tumor heterogeneity studies. We 
use REIMS to distinguish vital tumor and necrosis in human tumors and to detect autolysis changes using porcine 
tissue as a model. Here, we highlight two mass peaks at m/z 572.4 (ceramide d34:1) and 682.5 as major contributors 
to separate viable tumor and necrosis in liver metastases (11 patients, 127 profiles, correct classification rate 97.8%). 
Both mass peaks were also characteristic of autolysis (120 profiles, correct classification rate 95%) illustrating their 
potential broader role as biomarkers of cell death. 
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• Session 5 • Room 1 • 

Practical Training : How Programming Will Save You Time 
Thursday @ 9:00 

Session Chair: Shannon Ellis - University of California at San Diego 
 
Thursday @ 9:00 in Room 1 

 Making a Case for Why Programming Will Save You Time 
Shannon Ellis - University of California San Diego  
‣ If you’ve ever spent too much time manually editing hundreds of cells in Excel or been unable to reproduce 
someone else’s analysis due to lack of detail in their methods, then programming can help make your life easier. Data 
Science skills enable researchers’ analyses to be speedier and more reproducible. However, many think the learning 
curve for obtaining these skills is too steep. It’s my goal to convince you that everyone can program, regardless of their 
background in computing! In this talk, I’ll explain why you may want to learn to program, demonstrate how you can 
get started, and point you in the direction of helpful data science resources. You’ll learn the basics of R programming, 
get hands-on experience working with data, and leave with tangible next steps and helpful resources to use as you 
continue learning and mastering data science skills. If you’re interested in acquainting yourself with material before 
this session, getting an account at https://rstudio.cloud and familiarizing yourself a bit with this platform will help you 
get the most out of this session. And, having a computer with you so that you can practice during this session is 
recommended.  
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• Session 5 • Room 2 • 

Small Molecule Hot Topics: It's Not Monkey Business 
Thursday @ 9:00 

Session Chair: Joshua Hayden - Norton Healthcare 
 
Thursday @ 9:00 in Room 2 

 Development of an LC-MS/MS Method for Assessment of Mutant Isocitrate Dehydrogenase (mIDH) Cancer 
Biomarkers in Acute Myeloid Leukemia 
Jeffrey Whitman - University of California, San Francisco -- *Young Investigator Grantee* 
‣ Mutant IDH (mIDH) cancers produce a neomorphic oncometabolite called 2-hydroxyglutarate, which induces 
epigenetic DNA hypermethylation associated with tumorigenesis. Recent FDA approval of small molecule mIDH 
inhibitors in acute myeloid leukemia (AML) has created a need for functional assays to measure 2-HG and genome-
wide epigenetic methylation for diagnostic, prognostic, and drug efficacy studies. We developed and validated a 
quantitative LC-MS/MS assay to measure 2-HG and epigenetic markers in peripheral blood and bone marrow for 
assessment of mIDH AML cases. Our findings in a limited number of bone marrow DNA extracts from 6 mIDH AML 
patients show two cases of significant hypermethylation upon presentation and relapse, respectively. Further studies 
will be necessary to evaluate the clinical utility of these biomarkers in mIDH neoplasms. 
 
Thursday @ 9:20 in Room 2 

 Mass Spectrometry and Mass-Overdose in New Haven, Connecticut 
Dustin Bunch - Yale-New Haven Hospital  
‣ In August 2018, New Haven, CT made national news when multiple non-responsive individuals were identified in the 
New Haven Green, a park in central New Haven. Clinical assays were unable to identify the drugs ingested so mass 
spectrometry needed to be applied to identify the drugs. A targeted synthetic cannabinoid screen (n=262) and broad 
drug and metabolite screen (n=700) LC-HRMS assays were used and identified 5F-ADB, 5F-MDMB-PICA, MMB-
FUBINACA and/or their metabolites in patient urine (n=21). LC-HRMS was crucial to the investigation and 
identification of the compounds ingested during this mass-overdose event. 
 
Thursday @ 9:40 in Room 2 

 Analysis of Steroid Hormones in Serum and Follicular Fluid of Female Rhesus Macaques with Chronic Combined 
Hyperandrogenemia and/or Western-Style Diet 
David Erikson - Oregon National Primate Research Center  
‣ Liquid chromatography-tandem mass spectrometry (LC-MS/MS) has become the method of choice for analyzing 
steroid hormones in many laboratories. We have developed a method for the simultaneous measurement of seven 
steroid hormones (androstenedione, cortisol, cortisone, estradiol, estrone, progesterone, and testosterone) using a 
small sample volume and simple sample preparation protocol. The method is also sensitive and offers a wide 
analytical range making it ideal for routine analysis of research samples. Application of the method to serum and 
follicular fluid samples from female rhesus macaques with chronic combined hyperandrogenemia and/or western-
style diet revealed differences in the steroid profile when compared to the steroid profile of women with polycystic 
ovary syndrome (PCOS). 
 



 

54 

 
• Session 5 • Room 3 • 

Lipidomics in Disease Diagnostics 
Thursday @ 9:00 

Session Chair: Anne Bendt - Singapore Lipidomics Incubator 
 
Thursday @ 9:00 in Room 3 

 Investigating Smooth Muscle Foam Cells in Atherosclerosis – Applications of Tandem Mass Spectrometry 
Joshua Dubland - University of British Columbia -- *Young Investigator Grantee* 
‣ Atherosclerosis is the major cause of heart attacks and strokes, which are together the leading cause of death 
worldwide. The clinical driving force behind atherosclerosis is deposition of cholesterol in the arterial wall of 
susceptible arteries via infiltration and retention of circulating low density lipoprotein (LDL). In addition to 
macrophages, smooth muscle cells can contribute significantly to the foam cell population in atherosclerosis. Here we 
utilize LC/MS/MS to investigate the accumulation of cholesterol and downstream formation of 27-hydroxycholesterol 
in arterial cells in vivo and in vitro. Results of these studies are to be presented. 
 
Thursday @ 9:20 in Room 3 

 Sterol Profile Analysis for Cholesterol Biosynthesis Disorders by Label-Free LC-MS/MS 
Matthew Nichols - Post- Doctoral Fellow  
‣ Disorders of cholesterol biosynthesis are routinely diagnosed by GC-MS and involve time consuming derivatization 
steps. Here, we present a label-free LC-MS/MS method for the quantitation of 7-DHC (LLOQ ~ 1 um), 8-DHC (LLOQ ~ 1 
um), desmosterol (LLOQ ~ 1 um), lanosterol (LLOQ ~ 1 um), sitosterol (LLOQ ~ 1 um), cholestanol (LLOQ ~ 1 um) within 
a single run. Assay Imprecision was <10-20%. The Assay has been cross validated against external quality control 
samples exhibiting +/- 10% accuracy of consensus values. Additionally, the method has been validated across a cohort 
of controls, 6 CTX and 5 SLOS patients.  
 
Thursday @ 9:40 in Room 3 

 Lipidomic Profiling of Extracellular Vesicles Released by Breast Cancer Cells and its Potential for the Identification 
of Biomarkers for Breast Cancer Diagnosis. 
Erika Dorado - Imperial College London -- *Young Investigator Grantee* 
‣ Cancer-derived extracellular vesicles (EV) are found in cancer patients’ body fluids and play important roles in cancer 
development and progression. Although cancer-derived EV have a promising potential as liquid biopsies, molecular 
composition of these vesicles is far from being completely understood. Therefore, in this study the lipid composition 
of different breast cancer cell lines, together with their secreted EV, were studied by using an untargeted lipidomic 
approach. Sphingomyelins, ceramides and lysophosphatidylethanolamines were enriched in EV when compared to 
their parental cells. Statistical analyses showed a clear separation between EV released by cancerous and non-
cancerous cells based on their lipid composition. This study demonstrates the potential of the lipid content of cancer-
derived EV for the identification of biomarkers for breast cancer detection. 
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• Session 5 • Room 4 • 

Using Software to Improve LC-MSMS Assay Output 
Thursday @ 9:00 

Session Chair: Irene Van den Broek - Cedars Sinai Medical Center 
 
Thursday @ 9:00 in Room 4 
KEYNOTE PRESENTATION 

 The Skyline Software Ecosystem: Efforts to Achieve Transparency, Interoperability, and Robustness of 
Quantitative LC-MS Assays 
Michael MacCoss - University of Washington  
‣ Skyline is a freely-available and open source Windows client application for building quantitative LC-MS methods 
and the analysis of the resulting mass spectrometry data. We have applied state-of-the-art technologies for creating 
methods, iteratively refining assays, and the visualization of quantitative mass spectrometry experiments across all 
major instrument vendors. Originally Skyline was developed specifically for targeted proteomics but has expanded to 
support method development and data analysis for all molecular species. There have been over 90,000 new 
installations of Skyline since it was first publicly released at ASMS 2009, with 1000 installations on average each month 
over the past 6 months, and consistently >8000 software boot-ups per week for the last year. Additionally, Skyline 
supports an external tool framework with 13 tools available currently (some with >10,000 installations themselves). 
The server side project Panorama (http://panoramaweb.org), supports managing Skyline documents (both results and 
assay validation), sharing data within a group or to the entire community, and real-time collection and tracking of 
instrument system suitability data. Recent capability like quantitative signal calibration, assay figures of merit, and 
audit logging have been developed in close collaboration and with iterative feedback with members of the MSACL 
community. I will present a perspective on the history of the project, provide examples of how these tools have been 
used in assay development, and provide a vision for the future. 
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• Session 5 • Room 5 • 

MS and Microbes: It’s More Than MALDI 
Thursday @ 9:00 

Session Chair: Chris Cox - Cobio Diagnostics 
 
Thursday @ 9:00 in Room 5 

 Metabolomics of Oxalobacter Formigenes to Characterize Intestinal Oxalate Secretion 
Casey Chamberlain - University of Florida -- *Young Investigator Grantee* 
‣ This presentation summarizes the first characterization of the metabolome and lipidome of a class of bacteria in the 
intestinal microbiome believed to reduce the risk of kidney stone disease by degrading oxalate, a major component of 
most kidney stones. Using UHPLC-HRMS-based global and targeted metabolomics, we performed a comparative 
analysis of five species of oxalate-degrading bacteria, specifically focusing on compounds exclusive to Oxalobacter 
formigenes, which secretes a unique, unidentified bioactive compound that removes oxalate from the bloodstream. 
This study seeks to identify this secreted compound for future evaluation as a therapeutic or preventative treatment 
for kidney stones.  
 
Thursday @ 9:20 in Room 5 

 Analytical Strategies to Study the Interaction Between Microbiota and Drug Metabolism using Targeted and 
Untargeted LC-MS-based Metabolomics 
Marine Letertre - Imperial College London -- *Young Investigator Grantee* 
‣ Following several animal experiments which were performed to study drug-microbiome-host interactions and on 
which we applied pharmaco-metabonomics, a useful tool to patient stratification, we have proved the importance of 
the gut microbiota in different therapeutic treatment (e.g. methotrexate or paracetamol). However, to limit the 
animal use and obtain results more robust and representative of human, we are currently developing an in vitro batch 
culture model, in which faecal homogenates from several human donors are incubated with a specific drug. 
Preliminary results are promising and show drug- and donor-specific responses over time. Optimization of the assay to 
apply it clinically is currently on-going.  
 
Thursday @ 9:40 in Room 5 

 Developing Laser Assisted Rapid Evaporative Ionization Mass Spectrometry (LA-REIMS) as an Automated High-
Throughput Platform for Clinical Microbiology 
Alvaro Perdones-Montero - Imperial College London  
‣ Unlike commercially available MS platforms, rapid evaporative ionization mass spectrometry (REIMS) does not 
require sample preparation, such as the addition of a matrix, nor extraction prior to analysis. Laser assisted REIMS 
utilises a carbon dioxide laser for biomass heating and evaporation; producing gas-phase ions which are aspirated 
directly to a mass spectrometer for real-time analysis. LA-REIMS is an ideal technique for both automated and high-
throughput applications – both of which are increasingly essential for clinical microbiology laboratories. This 
presentation will detail the on-going work to develop REIMS for clinical microbiology including (1) development of 
direct-from-culture identification for bacteria, yeast, and filamentous fungi, (2) rapid antimicrobial susceptibility 
testing, and (3) pathogen detection directly from clinical samples. 
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• Session 6 • Pueblo • 

MS Imaging to Investigate Disease Behavior 
Thursday @ 11:00 

Session Chair: Livia S. Eberlin - University of Texas 
 
Thursday @ 11:00 in Pueblo 

 Spatial Metabolomics Identifies a Glomerular Sphingomyelin as a Potential Therapeutic Target for the Treatment 
of Diabetic Kidney Disease 
Guanshi Zhang - UT Health San Antonio -- *Young Investigator Grantee* 
‣ The current study is a part of the NIDDK Kidney Precision Medicine Project (KPMP). The study was designed to 
optimize untargeted and targeted mass spectrometry imaging (MSI) based spatial metabolomics analysis of tissues 
(human kidney biopsy and nephrectomy) from normal and diseased kidneys. Our major goal was to contribute 
metabolite data in discrete renal compartments to generate metabolite atlases of the kidney from normal, acute 
kidney injury, chronic kidney disease, and disease subgroups. In addition, major metabolic pathways involved in the 
disease development and novel therapeutic targets for the treatment of different kidney diseases can be identified. 
 
Thursday @ 11:20 in Pueblo 

 Predicting an Early Response of Tissue to Pharmacological Treatment Prior to Changes in Histology 
Katy Margulis - Stanford University -- *Young Investigator Grantee* 
‣ By in situ analysis of metabolic changes that occur in pathological tissues early during treatment using Desorption 
Electrospray Ionization Mass Spectrometry Imaging (DESI-MSI), the susceptibility to the treatment can be predicted 
before any histological changes in tissue are detected. 
 
Thursday @ 11:40 in Pueblo 

 Imaging Mass Spectrometry Reveals Crosstalk Between the Fallopian Tube and the Ovary that Drives Primary 
Metastasis of Ovarian Cancer 
Laura Sanchez - University of Illinois at Chicago  
‣ High grade serous ovarian cancer originates in fallopian tubes (FTE). We describe an imaging mass spectrometry 
method to visualize the small molecules produced in the ovarian microenvironment that may contribute to the 
migration of tumorigenic FTE cells. 
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• Session 6 • Room 1 • 

Practical Training : Everything You Wanted to Know About Internal Standards But Were Too Afraid to Ask 
Thursday @ 11:00 

Session Chair: Russell P. Grant - Laboratory Corporation of America 
 
Thursday @ 11:00 in Room 1 

 Everything You Wanted to Know about Internal Standards But Were Too Afraid to Ask 
Russ Grant - Labcorp  
‣ This one hour teaching session regarding Internal Standards will be delivered in three 20 minute vignettes. The first 
session will describe in detail the "What, Why and How" Internal standards should be used in isotope dilution LC-
MS/MS assays. The second session "But what about when?" will describe situations where Internal Standards fail 
criterion for use and how to correct deficiencies for effective LC-MS/MS assays. The third session will describe the 
"Unique capabilities" afforded to analytical measurement when used as internal calibrators/pre-analytic correction 
tools and in method development (as surrogates for analytes). 
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• Session 6 • Room 2 • 

Natural Products 
Thursday @ 11:00 

Session Chair: Margret Thorsteinsdottir - University of Iceland 
 
Thursday @ 11:00 in Room 2 

 Clinical Evaluation of Interaction of Phytoestrogenic Botanical Dietary Supplements with Drug Metabolism in 
Women 
Luying Chen - Linus Pauling Institute, Oregon State University -- *Young Investigator Grantee* 
‣ Hops (Humulus lupulus L.) and red clover (Trifolium pratense L.) containing phytoestrogens are being used by 
women for the management of menopausal symptoms. Our in vitro data predicted that these botanical dietary 
supplements can inhibit certain cytochrome P450 enzymes. Two Phase I clinical trials of 16 women each were carried 
out to test for possible drug-botanical interactions. The pharmacokinetics of probe substrate drugs targeting CYP1A2, 
CYP3A4/5, CYP2C9, and CYP2D6 were compared before and after consumption of each supplement for 14 days. 
UHPLC-MS/MS was used for quantitative analysis of the drugs in serum. Pharmacokinetics modeling indicated no 
clinically relevant botanical interactions. 
 
Thursday @ 11:20 in Room 2 

 Hormone Modulations of 4-Hydroxyestradiol, 5α-Androstane-3α,17β-diol, and Glucocorticoids in Urine of 
Menopausal Women Taking a Hop Botanical Dietary Supplemen 
Alan Wong - Linus Pauling Institute, Oregon State University -- *Young Investigator Grantee* 
‣ A highly-sensitive and transferable LC-MS/MS method was developed to monitor modulations of estrogen and 
estrogen metabolites in the urine of post- and peri-menopausal women. The method utilizes derivatization agents 
with differential-isotope for dual purpose of enhancing MS sensitivity and generating stable-isotope internal 
standards. From a Phase 1 clinical trial of 16 women receiving a hop (Humulus lupulus) supplement, urine analysis 
identified a reduction in the levels of 4-hydroxyestradiol, a toxic estrogen metabolite, and a significant increase of 5α-
androstane-3α,17β-diol, a weak androgen that is estrogen receptor β-selective. Modulations to glucocorticoids levels 
suggest possible effects on cortisol production by a hop dietary supplement. 
 
Thursday @ 11:40 in Room 2 

 Study on the Association between Hypercholesterolemia and High Phytosterol Levels in Children via Utilization of 
a Triplex Phytosterol GC-MS Assay 
Joon Hee Lee - Seoul National University Hospital -- *Young Investigator Grantee* 
‣ Using a GC-MS based triplex phytosterol assay, we studied the association between hypercholesterolemia and high 
phytosterol levels in children. The concentrations of cholestanol, sitosterol and campesterol were significantly higher 
in hypercholesterolemic children than normocholesterolemic children. To further investigate into the hypothesis of 
underdiagnosis in sitosterolemia, we determined an upper limit or cutoff for sitosterol using the sitosterol values of 
normocholesterolemic children. This cutoff value was subsequently applied to hypercholesterolemic children, and 
showed 6.4% (14/220) of hypercholesterolemic children with sitosterol values above the cutoff. Our preliminary 
findings further emphasize the possibility of underdiagnosis of sitosterolemia. 
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• Session 6 • Room 3 • 

Keynote: Translation of Lipidomic Technologies Towards Quantification of Blood Lipids 
Thursday @ 11:00 

Session Chair: David Herold - University of California, San Diego 
 
Thursday @ 11:00 in Room 3 
KEYNOTE PRESENTATION 

 Translation of Lipidomic Technologies Towards Quantification of Blood Lipids 
Markus Wenk - National University of Singapore  
‣ The main elements of lipidomic technologies are now available and ready for adoption in larger scale studies. 
However, the translation of laboratory-style methods for lipid measurements – based on mass spectrometry – 
towards robust, quantitative tests that deliver comparable results across different analytical sites and with 
appropriate turn-around times will require considerable extra efforts. Here I will introduce our model for engagement 
which we have been pursuing with the Singapore Lipidomics Incubator (SLING) at the National University of Singapore 
(NUS). Examples, in the context of natural variation of blood lipids, will be given for translation (i) of such technologies 
towards individualized lipidomic tracking and (ii) for better mechanistic understanding of lipid function. 
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• Session 6 • Room 4 • 
New Proteomic Assays  

Thursday @ 11:00 
Session Chair: Mari DeMarco - University of British Columbia 

 
Thursday @ 11:00 in Room 4 

 Development of a Fit-For-Purpose LC-MRM-MS Assay to Measure Prion Protein in Cerebrospinal Fluid 
Eric Kuhn - Broad Institute  
‣ Prion disease is a fatal and untreatable neurodegenerative disease caused by misfolding of the prion protein (PrP). 
PrP is a well-validated drug target for prion disease and candidate therapies are being developed to lower PrP levels in 
the brain. Using a 9-plex MRM assay, we were able to detect and quantify human PrP using either a heavy labeled 
protein standard or heavy labeled peptide standards using nanoelectospray LC-MRM-MS. CV for six peptides from 
heavy labeled protein was 9 – 23% across a concentration range of 2.4 – 240 ng/mL and results correlated to a 
commercial ELISA (rho 0.40 – 0.69). Further development will include transfer of methods to a clinical laboratory and 
validation in a regulated environment to support future clinical trials. 
 
Thursday @ 11:20 in Room 4 

 A LC-MS/MS Method using Antibody Free Sample Preparation for Multiplexed Targeted Quantitative Intact 
Protein Biomarkers of Diabetes from Human Serum 
Jesse Seegmiller - University of Minnesota  
‣ The clinical utility and measurement of insulin in most immunometric assays is complicated by the known cross-
reactivity with insulin analog therapies used by many diabetic patients. Thus, a more specific and comprehensive 
protein biomarker panel for diabetes is highly desirable for clinicians to both diagnose, and study disease progression. 
Here, we discuss the development of an antibody free solid phase sample preparation method to measure intact 
insulin, C-peptide, glucagon, and somatostatin 14 by liquid chromatography tandem mass spectrometry. All of which 
play roles in the absorption and formation of glucose in vivo.  
 
Thursday @ 11:40 in Room 4 

 Early Prediction of Cardiac Events via Remote Monitoring Coupled with an Apolipoprotein Targeted MRM Panel 
Kelly Mouapi - Cedar-Sinai Medical Center -- *Young Investigator Grantee* 
‣ In this study, we assessed the feasibility of remote longitudinal blood collection using Mitra™ microsampling device, 
coupled with a targeted multiple reaction monitoring (MRM) mass spectrometry approach. Fingerprick samples from 
patients with stable ischemic heart disease (n=200) were collected at baseline (t0), one-month (t30), two-months (t60) 
and three-months (t90). At t30 and t60, patients collected samples from home and mailed to the laboratory. We 
obtained over 80% compliance from home and 90% in hospital setting. We evaluated Mitra™ tip quality and process 
quality control during batch analysis. We measured apolipoprotein B (apoB)/ apolipoprotein A-I (apoA-I) ratios from 
Mitra™ tips using an MRM apolipoprotein panel. 
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• Session 6 • Room 5 • 

Machine Learning 
Thursday @ 11:00 
Session Chair: TBA 

 
Thursday @ 11:00 in Room 5 

 Automating HPLC Peak Detection using Convolutional Neural Networks 
Matthew Boutell - Rose-Hulman Institute of Technology  
‣ Visually detecting peaks in LC-MS chromatograms is a straightforward task for humans, but biases and pattern 
recognition skill variability cause problems with reproducibility. Algorithmic review of clinical raw data without human 
intervention solves this but is difficult. Existing algorithms model and fit peaks within a semi-automated workflow. To 
increase confidence in the results, we propose an independent algorithm that uses raw chromatograms as input and 
classifies peaks using a convolutional neural network, similar to those used for image-based diagnostics. It classifies 
chromatograms as either peak, no-peak, high-intensity-no-peak, or small-peak, obtaining accuracies of 88.8% overall, 
97.1% on non-peaks, and 93.8% on peaks, on 2.3 million chromatograms. 
 
Thursday @ 11:20 in Room 5 

 High-Throughput Metabolomics Combined with Artificial Intelligence for Prognostic and Diagnostic Assessments 
Jacques Corbeil - Laval University  
‣ Fast ionization technologies such as Laser Diode Thermal Desorption (LDTD) and Desorption ElectroSpray Ionisation 
(DESI) enables the analysis of samples at an incomparable speed. Combining these techniques with machine learning 
algorithms enables the creation of new prognostic and diagnostic tools that are in line with the needs of the clinic: 
fast, low cost and accurate. As a proof of concept, we accurately differentiated patients with influenza-like symptoms 
that were actually infected with influenza virus or not. The process can be completed in minutes using the LDTD ion 
source, a high-resolution mass spectrometer and state-of-the-art machine learning algorithms directly using an extract 
of a nasopharyngeal swab without the need for any culture. The identification of the peaks is assisted by combining 
m/z and ionic mobility values using a deep learning algorithm. 
 
Thursday @ 11:40 in Room 5 

 Open Access Data: MIMIC-III, eiCU 
Christina Chen - Beth Israel Deaconess Medical Center, HMS, MIT  
‣ We will discuss two high-resolution intensive care unit databases: MIMIC-III and eICU. We will highlight the potential 
that hospital data offers in understanding and improving care and provide examples of how it has been used in 
literature. MIMIC-III is an openly available dataset developed by the MIT Lab for Computational Physiology, comprising 
deidentified health data associated with ~40,000 critical care patients. It includes demographics, vital signs, laboratory 
tests, medications, and more. The eICU program is a telehealth system developed by Philips, containing highly detailed 
data from intensive care patients. The Philips eICU Research Institute (eRI), which maintains the data, has created the 
eICU Collaborative Research Database populated with data from a combination of many critical care units throughout 
the continental United States. 
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• Session 7 • Pueblo • 

Multiplexing in Clinical Application, Translation and New Frontiers 
Thursday @ 13:00 

Session Chair: Daniel Holmes - University of British Columbia 
 
Thursday @ 13:00 in Pueblo 

 Simultaneous Glycopeptide Profiling of Immunoglobulin G and A Reveals Glycan Changes in Colorectal Cancer 
Ana Momčilović - Leiden University Medical Centre -- *Young Investigator Grantee* 
‣ Immunoglobulin (Ig) A and G are serum glycoproteins playing important roles in the humoral immune defence. The 
functions of IgG and IgA are influenced by their glycosylation, a feature that is also associated with various 
pathologies. Here, we present a robust, high-throughput LC-MS platform for the simultaneous analysis of IgG and IgA 
glycopeptides, using minute amounts of serum. In a single LC-MS run, IgG Fc N-glycopeptides were separated and 
quantified in subclass-specific manner, together with seven glycopeptide clusters from IgA1 including the hinge region 
O-glycopeptide, IgA2, and joining chain. The method was applied on a cohort comprising 186 colorectal cancer cases 
and healthy controls each. A lower galactosylation in IgA1/2 Asn-144/Asn-131, IgA2 Asn-47 and IgG1, next to a lower 
IgA1 O-glycan sialylation was revealed in colorectal cancer patients as compared to healthy controls. 
 
Thursday @ 13:20 in Pueblo 

 Immunoassays in Multiplex for Biomarker Discovery and Validation 
Thomas O. Dr. Joos - NMI at the University of Tuebingen  
‣ Array-based assay systems allow the analysis of hundreds of molecular parameters in a single experiment. Within 
the last decade protein microarray technologies achieved robust analytical performance and enable to screen for a 
multitude of parameters using minimal amounts of sample material. There are a variety of technologies and methods 
available to address assay requirements in terms of covering analyte concentration, sample variety and sample origin. 
An overview of classical and emerging immunoassays ranging from sandwich-, mass spectrometry-, bead array-, and 
digital array-based immunoassays will be presented. Advantages of the different methods will be demonstrated by 
addressing biological issues for immunological screening approaches and drug-induced injury biomarker research, 
toxicology and oncology.  
 
Thursday @ 13:40 in Pueblo 

 Toxicology Screening by Mass Spectrometry for Emergency Intoxication 
Shuijun Li - Shanghai Xuhui Central Hospital, China  
‣ Clinical toxicology screening is critical for diagnosis and management of acute drug overdose and emergency 
intoxication. In our hospital, we developed and validated and an LC-QTOF/MS for screening and the other LC-QQQ/MS 
for confirming toxic drugs and poisons, which include sedative-hypnotics, antipsychotics, analgesics, pesticides and 
rodenticides, and drugs of abuse. The results for these determinations were reported 2-4 hours of sample receipt. 
Among the 105 tested clinical cases, drugs/poisons were identified in 55% (58/105) cases, of which drug overdose, 
pesticide poisoning, and other poisons accounted for 79% (46/58), 17% (10/58), and 3% (2/58), respectively. LC-
QTOF/MS and LC-QQQ/MS are proved to be prompt and reliable diagnostic tools for emergency toxicology screening 
and confirmation. 
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• Session 7 • Room 1 • 

Practical Training : Potential to Improve Patient Care : Therapeutic Drug Monitoring (TDM) using LC-MS/MS 
Thursday @ 13:00 

Session Chair: Paul Jannetto - Mayo Clinic, Rochester MN 
 
Thursday @ 13:00 in Room 1 

 Applications of Mass Spectrometry for Therapeutic Drug Monitoring (TDM) 
Paul Jannetto - Mayo Clinic  
‣ As more laboratories continue to bring up mass spectrometry-based tests, this presentation will summarize some of 
the technical considerations, clinical issues, and financial requirements that are important to determine if therapeutic 
drug targets should be analyzed using this technology. The advantages and disadvantages of using liquid 
chromatography tandem mass spectrometry (LC-MS/MS) versus traditional immunoassays for drugs will be discussed. 
In addition, this session will also discuss future opportunities and targets for TDM testing using mass spectrometry.  
 
Thursday @ 13:20 in Room 1 

 Making the Switch: Issues & Challenges to Adopt Mass Spectrometry for Therapeutic Drug Monitoring (TDM) 
William Clarke - Johns Hopkins School of Medicine  
‣ As more laboratories continue to bring up mass spectrometry-based tests, this session will discuss the issues and 
challenges faced during the adoption and switch to LC-MS/MS for therapeutic drug monitoring using clinical examples 
from the speaker’s laboratory.  
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• Session 7 • Room 2 • 

Drug Analysis: Monitoring Efficacy and Detecting Exposure 
Thursday @ 13:00 

Session Chair: Angela Fung - University of British Columbia 
 
Thursday @ 13:00 in Room 2 

 Tape Stripping and High Performance LC-MS/MS Measuring Chlorhexidine Gluconate on Skin 
Xueheng Zhao - Cincinnati Children's Hospital Medical Center  
‣ Chlorhexidine gluconate (CHG) is used widely in healthcare and has been shown to reduce bacterial colonization and 
central line-associated bloodstream infection (CLABSI) risk in critically ill children and adults. Clinical guidance 
recommends daily application of CHG on patients with a central venous catheter (CVC) to prevent CLABSI. Due to the 
lack of suitable analytical method to measure CHG levels on skin, its efficacy and toxicity for patients with CVC are 
poorly understood. We developed and validated an accurate assay to detect and monitor CHG levels on patient skin 
using HPLC-MS/MS for clinical analysis.  
 
Thursday @ 13:20 in Room 2 

 Quantification of Superwarfarin Rodenticides in Plasma using High-Performance LC-MS/MS 
Daniel Nosal - Oregon State University - Linus Pauling Institute -- *Young Investigator Grantee* 
‣ Superwarfarins are long-acting anticoagulant rodenticides (LAARs) that are orders of magnitude more potent than 
warfarin and function by inhibiting the vitamin K cycle thereby preventing the function of vital clotting factors and 
other vitamin K dependent proteins. Prolonged human exposure to LAARs can lead to various coagulopathy disorders, 
neurological damage and death. For poisoning victims, it is vital to know the extent of LAAR exposure to guide 
coagulopathy therapy. We have developed and validated a rapid, sensitive, and selective LC-MS/MS method to 
separate and quantitate diastereoisomeric pairs of the common LAARs brodifacoum, difenacoum, and bromadiolone 
in human plasma. 
 
Thursday @ 13:40 in Room 2 

 Concordance of Paired Maternal and Newborn Urine Drug Screens using Low Cutoffs for Positivity 
Stephen Roper - Washington University School of Medicine -- *Young Investigator Grantee* 
‣ Drug testing maternal and newborn urine near the time of birth is useful to detect substance use in the time period 
immediately before delivery. However, discrepant results between mom and baby are common and can lead to 
confusion that delays follow-up interventions. Defining the agreement of compounds identified in these paired 
specimens may serve as a valuable resource for the end-users of this data. In this study, we applied an in-house 
developed LC-MS/MS drug screen with low cutoffs for positivity to over 100 paired specimens and identified 5 
compounds with very good agreement and 7 compounds with poor agreement.  
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• Session 7 • Room 3 • 

Metabolomics & Imaging 
Thursday @ 13:00 

Session Chair: Rachel DeHoog - University of Texas at Austin 
 
Thursday @ 13:00 in Room 3 

 Assessing the Effect of Nitisinone Induced Hypertyrosinaemia on Monoamine Neurotransmitters in a Murine 
Model of Alkaptonuria using Mass Spectrometry Imaging 
Andrew Davison - University of Liverpool -- *Young Investigator Grantee* 
‣ Nitisinone induced hypertyrosinaemia is a concern in patients with Alkaptonuria (AKU). It has been suggested that 
hypertyrosinaemia may alter monoamine neurotransmitter metabolism, specifically dopamine and serotonin. We 
report mass spectrometry imaging (MSI) of 2,4-diphenyl-pyranylium tetrafluoroborate derivatives of monoamine 
neurotransmitters in brain tissue from a murine model of AKU (BALBc HGD-/-) following treatment with nitisinone. 
MSI showed tyrosine (9-fold, p=<0.0001) and tyramine (27-fold, p=0.0002) increased significantly following nitisinone. 
Dopamine, 3-methoxytyramine, noradrenaline, tryptophan, serotonin, and glutamate did not change. This has 
significant implications for AKU patients as it suggests neurotransmitters are not altered following nitisinone therapy, 
only their precursors.  
 
Thursday @ 13:20 in Room 3 

 Ambient Ionization Mass Spectrometry Imaging for Prognostic Metabolic Signatures in Clear Cell Renal 
Carcinoma (ccRCC) 
Vijaya Lakshmi Kanchustambham - Stanford University -- *Young Investigator Grantee* 
‣ Using desorption electrospray ionization mass spectrometry imaging (DESI-MSI) under ambient conditions, we probe 
the altered metabolism in clear cell renal carcinoma (CCRCC), the most common (75%) and lethal sub-type of kidney 
cancer. DESI-MSI produces a spatial (2D) chemical map characteristic to the reprogrammed metabolism in cancer 
cells.Using DESI, we investigate the positive surgical margins (PSM) and negative surgical margins (NSM) of post 
nephrectomy. Our studies show that the elevated levels of lactate and glucose in PSM as cancer cells rely on aerobic 
glycolysis pathway. We observe a significant decrease in the abundance of free polyunsaturated fatty acids (PUFA) in 
PSM compared to NSM, implications to the cyclooxygenase (COX2) activity in kidney during inflammation and ethereal 
phospholipid metabolism in ccRCC. 
 
Thursday @ 13:40 in Room 3 

 Spatially Resolved Analysis of Thermally Injured Skin using Desorption Electrospray Ionisation Mass 
Spectrometry Imaging 
Josh Cuddihy - Imperial College London, UK -- *Young Investigator Grantee* 
‣ Burn injury to skin results in complex inflammatory processes with significant associated adverse outcomes for 
patients, proportionate to the degree of skin damage. Desorption electrospray ionisation mass spectrometry imaging 
(DESI MSI) enables spatially resolved, multiplexed detection of endogenous and xenobiotic metabolites within the 
burned tissue granting deep insight into the complex underlying pathology. Preliminary results from DESI-MSI analysis 
of burned and non-burned skin from human patients show alteration of the tissue metabolome in the directly affected 
as well as adjacent tissue areas. These insights show promise for development of novel therapies to improve care for 
affected patients.  
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• Session 7 • Room 4 • 

Neuroproteomics 
Thursday @ 13:00 

Session Chair: Andrew Hoofnagle - University of Washington 
 
Thursday @ 13:00 in Room 4 

 A Comprehensive Map and Functional Annotation of the Normal Human Cerebrospinal Fluid Proteome 
Yajie Wang - Dept of Clinical Laboratory, Beijing Ditan Hosp  
‣ In this study, high-pH reverse-phase liquid chromatography (hp-RPLC) was first integrated with mass spectrometer 
to profile the normal CSF proteome. A total of 49,836 unique peptides and 3256 non-redundant proteins were 
identified. Then, 2513 proteins with at least 2 unique peptides were further selected as bona fide CSF proteins. Nearly 
30% of the identified CSF proteins have not been previously reported in the normal CSF proteome. More than 30% of 
the CSF proteins (788 proteins) were related to neurological diseases. This study identified the largest high-precision 
dataset of the CSF proteome, which offers a baseline reference for CSF biomarker discovery. 
 
Thursday @ 13:20 in Room 4 

 Screening for Alzheimer’s Disease: Summary and Future Directions of an Amyloid-Beta Blood Test 
Melissa Budelier - Washington University in St Louis -- *Young Investigator Grantee* 
‣ A non-invasive, inexpensive screening test for Alzheimer disease (AD) is needed to advance clinical and prevention 
trials. We have developed an immunoprecipitation mass spectrometry (IPMS) blood test that is sensitive and specific 
for amyloid-beta (Aβ) peptides 1-42 and 1-40. In multiple cohorts, Aβ42/Aβ40 as measured by IPMS is significantly 
decreased in amyloid PET-positive individuals compared to amyloid PET-negative individuals. A logistic regression 
model for prediction of amyloid PET status by plasma Aβ42/Aβ40 had a ROC AUC of 0.88, which increased to 0.95 
when APOE ε4 status and age were included in the model. A single assay for plasma Aβ42/Aβ40 and APOE ε4 status 
would reduce screening costs for enrolling participants in AD drug trials and has the potential to be used in clinical 
diagnosis.  
 
Thursday @ 13:40 in Room 4 

 TDP-43 Enrichment using a High Affinity RNA Aptamer 
Taylor Pobran - University of British Columbia -- *Young Investigator Grantee* 
‣ Transactive response DNA binding protein 43 kDa (TDP-43) has been identified as the major pathological protein in 
the majority of frontotemporal degeneration and amyotrophic lateral sclerosis cases. As such, there is great interest in 
detecting, characterizing and quantifying TDP-43 and its disease-related post-translational modifications to investigate 
pathogenesis. Detailed analysis of TDP-43 in matrices such as blood, brain tissue homogenate, and cerebrospinal fluid 
is hindered by the complexity of the matrix and/or the relatively low abundance of TDP-43. While immunoenrichment 
for molecules of interest is a strategy commonly used for improving detection, there are drawbacks to using 
antibodies in the assay workflow. Therefore, we developed an antibody-free enrichment workflow using RNA 
aptamers, followed by TDP-43 detection using liquid chromatography tandem mass spectrometry. 
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• Session 7 • Room 5 • 

Applied Informatics 
Thursday @ 13:00 

Session Chair: Alec Saitman - Providence Health and Services 
 
Thursday @ 13:00 in Room 5 

 No Typing Allowed: Reflections and Advice One Year After Automating All Mass Spectrometry Result Entry at a 
Regional Clinical Reference Laboratory 
Benjamin Beppler - TriCore Reference Laboratories  
‣ As the role of mass spectrometry (MS) continues to expand in the clinical laboratory, automation becomes a 
necessity for high volume assays. However, automation for even low volume assays can make sense if implemented 
within a uniform workflow. In conjunction with a recent LIS upgrade, we chose to move from a mix of data entry 
processes (including significant manual entry) to a uniform, interfaced workflow across nearly all assays. All MS results 
are now resulted via an instrument interface, resulting in over 900 hours of tech time savings per year, equivalent to a 
92% reduction in time required to release MS results. Our biggest takeaway from the project was that while building 
the interface for the first assay was quite time consuming, subsequent builds required an almost trivial amount of 
time relative to the annual time savings over manual entry, even for our lowest volume assays. 
 
Thursday @ 13:20 in Room 5 

 Clinical Mass Spectrometry Workflow Improvements by Transitioning from Manual to Auto-Data Review 
Alec Saitman - Providence Health and Services  
‣ A significant bottle-neck for clinical mass spectrometry laboratories is the data review component. Auto-data review 
processes decrease these bottlenecks by providing major improvements in quality and patient safety while 
simultaneously decreasing time to review the mass spectrometry data. This presentation provides insight into an auto-
data review program developed by Providence Regional Laboratories in partnership the middleware company, Data 
Innovations. The program has unique advantage of providing dynamic rule flags against patient samples using 
calibrator averages of important data elements. By incorporating clinical mass spectrometry data review into 
middleware, we bridge the gap between mass spectrometry and automated instrumentation platforms. 
 
Thursday @ 13:40 in Room 5 

 Monitoring Clinical Mass Spectrometry System Performance 
Shannon Haymond - Northwestern University  
‣ Post-implementation system monitoring is an important aspect of quality assurance and regulatory compliance in 
clinical mass spectrometry laboratories. At a minimum, laboratories evaluate the consistency and acceptability of 
parameters, such as retention time, signal intensity, and ion ratio, within a run. This is often achieved through manual 
entry into a spreadsheet program or onto a paper logsheet. However, there is benefit to trending these performance 
metrics graphically over time, and in a more automated way. Efforts to interface clinical LC-MS/MS results are making 
these data increasingly available for inclusion in automated reports or dashboards. This presentation will demonstrate 
a recently developed tool for monitoring clinical LC-MS/MS system performance using the R programming language. 
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Posters by Topic 
 

 = Emerging. More than 5 years before clinical availability
 = Expected to be clinically available in 1 to 4 years
 = Clinically available now. 

 

Breath Analysis : Poster Presentations 

Poster #28c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Breath Analysis 

 Identification and Quantification of Branched Chain Compounds by Proton Transfer Reaction Time-Of-Flight Mass 
Spectrometry in Breath 
Yan Mei Goh - Imperial College London *YI Grantee* 
‣ Breath analysis is a non-invasive that can be analysed with mass spectrometry. This method has demonstrated ease of use in 
clinical trials and promising results as a diagnostic tool. Oesophageal squamous cell carcinoma (OSCC) carries high mortality and is 
often diagnosed late. Therefore, a non-invasive method for early diagnosis is important. Branched chain ketoacids (BCKA) and fatty 
acids (BCFA) are volatile compounds identified as clinical biomarkers in OSCC identified in human breath. There is no fast high-
throughput method for identification of these biomarkers . Therefore, we describe a method to identify and quantify BCKAs and 
BCFAs in human breath. 

 
Poster #30b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Breath Analysis 

 A Flexible Analytical Platform for the Discovery of Biomarkers of Disease 
Wade Bontempo - SepSolve Analytical  
‣ The analysis of biomarkers in biological samples could provide rapid, minimally-invasive diagnosis of several conditions. Multiple 
challenges effect the success of this analysis, ranging from sample transport, storage and security to the complex nature of the 
sample. Pre-concentration techniques such as thermal desorption, SPME and sorptive extraction provide improved sensitivity. 
Comprehensive two-dimensional gas chromatography coupled with time-of-flight mass spectrometry (GC×GC-TOF MS) provides the 
enhanced separation necessary to resolve these complex mixtures. 
 
 

Data Science : Poster Presentations 

Poster #19a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Data Science 

 Errors Detection by Novel Toxicology Web-based Program for LC-MS/MS Quantification 
Jennifer Lin - UCLA  
‣ Toxicology labs utilize LC-MS/MS on urine samples to confirm whether patients have or have not consumed specific drugs. By 
developing a web-based program to detect errors in quantitating toxicology LC-MS/MS data, potential errors can be limited during 
data review. Our JavaScript program receives MS data and cross checks for potential errors. We monitored analyte and internal 
standards for two parameters: analyte retention and internal standard retention time. Our web-based program analyzed ~2,000 
patient samples and ~460,000 drug metabolite results. The program flagged 339 potential analyte retention time errors and no 
internal standard retention time errors. Of the 339 flagged instances, 85 needed to be corrected and 254 did not need to be 
corrected. The program correctly flagged 0.01848% of the total results as correctable errors. 

 
Poster #21c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Data Science 

 Automating Data Review, Quality Assurance, and Reporting for an Automated High-Throughput LC-MS/MS Assay of Tobacco-
Specific Nitrosamines in Urine 
Christina Brosius - Centers for Disease Control and Prevention  
‣ The Centers for Disease Control and Prevention utilizes an LC-MS/MS method with robotic sample preparation and automated 
data processing for the simultaneous determination of four tobacco-specific N-nitrosamines in the urine of smokers and 
nonsmokers. A semi-automated process was developed to manage the data generated by this high-throughput multi-analyte assay. 
It uses a software service for chromatographic data review, Ascent™ by Indigo BioAutomation, followed by a program developed in-
house that automatically applies QA rules to each sample by analyte, prepares acceptable results for reporting, and queues samples 
for repeat analysis. This system has simplified data review and reduced sample turnaround time. Developing a process for 
automating sample QA to simplify the flow of clinical mass spectrometry data is worth the time investment in a high-throughput 
lab. 
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Glycomics : Poster Presentations 

Poster #2a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Glycomics 

 Diagnostic and Prognostic Performance of Blood Plasma Glycan Features in Women Epidemiology Lung Cancer (WELCA) Study 
Yueming Hu - Arizona State University  
‣ Targeted blood plasma glycomics represents a promising source of non-invasive diagnostic and prognostic biomarkers for lung 
cancer. Here, 208 samples from lung cancer patients and 207 age-matched controls enrolled in the WELCA study were analyzed by 
a bottom-up “glycan node analysis” approach. Glycan features, including 2-linked mannose, α2-6 sialylation, β1-4 branching, β1-6 
branching, 4-linked GlcNAc, and outer-arm fucosylation, exhibited abilities to distinguish cases from controls (ROC AUCs: 0.68-0.92) 
and predict survival in patients (hazard ratios: 1.99-2.75). They were mostly independent of smoking status, age and histological 
subtypes of lung cancer. Notable alteration of glycan features was observed in early stages. 

 
Poster #7b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Glycomics 

 Comparison of Serum Levels of Neu5Gc Between Normal and Colorectal Cancer Patients with HPLC-MS/MS 
Sunhyun Ahn - Seoul Clinical Laboratories  
‣ N-acetylneuraminic acid (Neu5Gc), a non-human sialic acid, is known to induce inflammation and cancer. GLYCAN with Chungnam 
National University developed highly sensitive method to quantify Neu5Gc level, and we modified their protocol. We measured the 
levels of Neu5Gc with UPLC-MS/MS in normal and colorectal cancer patients serum. The normal samples is defined as following; 
CRP<0.5 mg/dL, CEA<3.8 ng/mL, CA 19-9<34 U/mL, and CA 72-4<6.9 U/mL. The Neu5Gc levels of colorectal cancer patients 
(average: 87.33 ng/mL, range: 25.60–307.00 ng/mL) were higher than normal samples (average: 70.04 ng/mL, range: 17.50-182.00 
ng/mL). 

 
Poster #48a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Glycomics 

 GlyLipSILC - Glycolipid Stable Isotope Labeling in Cell Cultures 
Andrew Cho - Texas Tech University *YI Grantee* 
‣ Glycolipids are lipids with glycan head group that is part of cellular membrane or circulate in serum. They play significant roles in 
cellular processes such as cell-cell interaction. Also, they have been associated with various diseases including cancers and 
neurodegenerative diseases. Therefore, there is a need for an accurate quantitation for glycolipids. While other techniques have 
demonstrated their ability to label proteins and glycans using stable isotopes, glycolipid stable isotope labeling has not been 
demonstrated. Here, we present GlyLipSILC - glycolipid stable isotope labeling in cells to improve quantitation of glycolipids. 
 
 

Lipidomics : Poster Presentations 

Poster #3c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Lipidomics 

 Improved Tandem Mass Spectrometry Quantitation of Lyso-Gb3 in Plasma for Fabry Disease Patients 
Justyna Spiewak - University College London  
‣ Fabry disease is an inherited lysosomal storage disease caused by deficiency of α-galactosidase A (α-GAL A), resulting in 
accumulation of globotriaosylceramide (Gb3) and its deacylated derivative globotriaosylsphingosine (lyso-Gb3). Lyso-Gb3 has a 
significantly higher diagnostic specificity compared to Gb3. Our aim was to improve the throughput and reproducibility of the 
tandem mass spectrometry (UPLC-MS/MS) method for analysis of lyso-Gb3 in plasma, in order to meet higher demand for testing 
due to increased patient monitoring. The samples were extracted with a solution containing externally sourced N-Glycinated lyso-
Gb3 as internal standard. We developed and validated precise, accurate and a highly sensitive 5 min LC-MS/MS method to reliably 
quantify plasma levels of lyso-Gb3, with 0.146 ng/ml LOD and 0.5 ng/ml LOQ, this increased high throughput capability by 
approximately 50%. 

 
Poster #10b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Lipidomics 

 Solid Phase Microextraction - Low Invasive Sampling Method for Brain Tumor Differentiation 
Joanna Bogusiewicz - Nicolaus Copernicus University in Toruń *YI Grantee* 
‣ Meningiomas and gliomas are the most common types of benign and malignant brain tumors, respectively. It is important to 
diagnose them as soon as possible and differentiate them correctly so fast and accurate intraoperative method is needed. In this 
work solid phase microextraction was used as sampling and sample preparation method for in situ chemical biopsy from brain 
tumors. It was demonstrated that the approach can be allows to analyze many lipid groups with wide variety of fatty acids in 
relatively short time. Furthermore, it allows to distinguish benign and malignant tumors and predict their grade based on the 
lipidome profile. 
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Poster #10c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Lipidomics 

 Clinical Validation of a LC-MS for the Quantification of Plasma Oxysterols: 27-Hydroxycholesterol and 24(S)-
Hydroxycholesterol 
Artuela Caku - University of Sherbrooke  
‣ Peripheral cholesterol is hydroxylated to 27-OHC, while brain cholesterol is hydroxylated to 24-OHC. The 24-OHC reflects the 
brain cholesterol homeostasis and plays a crucial role in neuron signaling and survival. Both oxysterols are implicated in 
neurodegenerative diseases and atherosclerosis, stressing the need to measure both oxysterols in clinical practice. Here, we 
developed a LC/MS/MS method to measure the 27-OHC and 24-OHC from hydrolyzed lipids extracted from the plasma. Lipids are 
separated by LC on a C18 polar column and oxysterols are quantified using triple quadrupole MS. Our assay shows a good linearity 
between 12.5-200ng/ml with a detection limit of 12.5ng/ml and an intra/inter-day variation coefficient below 10%. In conclusion, 
we validated an accurate assay for the quantification of 27- and 24-OHC by LC-MS/MS that can be easily adopted in clinical settings 
and research. 

 
Poster #20d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Lipidomics 

 Targeted Plasma Lipid Quantitation by LC-Ion Mobility-MS/MS 
Daniel Blake - SCIEX  
‣ Research into plasma sphingolipids is gaining interest in the clinical research laboratory. Current methods of analysis primarily 
involve either enzyme activity procedures or derivatization of compounds prior to analysis. Direct analysis of these groups can be 
complex due to extensive structural homogeneity between individual compounds. We investigate here the possibility to use 
Differential Ion Mobility to separate and quantify these compounds under simple HPLC condition. 

 
Poster #42a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Lipidomics 

 Peroxisomal Disorder Screening by LC-MS/MS Fatty Acid Analysis 
Jeannette Gauthier - Hamilton Health Sciences  
‣ GCMS fatty acid analysis requires lengthy sample preparation and analysis times. We validated a LC-MS/MS method for phytanic 
acid, C22, C24, and C26 fatty acids. 20 µL of plasma was hydrolyzed, extracted and derivatized with N-(3-Dimethylaminopropyl)N’-
ethylcarbodiimide,4-dimethly-aminopyridine and 4-[2-(N,N-dimethylamino) ethylaminosulfonyl]-7-(2-aminoethylamino)-2,1,3-
benzoxadiazole. Compounds were separated by gradient elution on a 2.1x50 mm C18 column with either 80:20 acetonitrile:water 
and 100% acetonitrile containing 0.5 g/L perfluorooctanoic acid or 70:30 acetonitrile:water and 100% acetonitrile containing 0.12% 
formic acid. The latter solvents resulted in significant increase in sensitivity with MS/MS detection in ESI+ mode. Linearity, 
precision, and limits of quantitation were suitable for clinical use. 
 
 

Metabolomics : Poster Presentations 

Poster #3a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Metabolomics 

 Application of Metabolomics to Preeclampsia and Intrauterine Growth Restriction Diagnosis 
Vladimir Frankevich - Research Center for Obtetrics and Gynecology  
‣ Some forms of intrauterine growth restriction (IUGR) have been linked to preeclampsia. Preeclampsia is a multifactorial disorder 
defined by hypertension and increased urinary protein excretion during pregnancy. There is a hypothesis that IUGR is associated 
with preeclampsia and could have similar reason for occurrence. Metabolite profiles may assist in the diagnosis of preeclampsia 
and IUGR. In this work we show metabolomics has the potential to be developed into a clinical tool for preeclampsia and IUGR 
diagnosis and could contribute to an improved understanding of diseases mechanisms. 

 
Poster #4b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Metabolomics 

 Separation of 25-Hydroxyvitamin D Epimers Among Low and High Field Ion Mobility Instruments for Improving LC-MS 
Quantitation 
Nicholas Oranzi - University of Florida *YI Grantee* 
‣ Ion mobility has been shown to improve the quantitation of 25-hydroxyvitamin D by separating the interference from 3-epi-25-
hydroxyvitamin D on a millisecond timescale through the formation of a unique gas-phase conformer. While low-pressure drift tube 
ion mobility coupled with liquid chromatography and mass spectrometry has shown success for quantitation, achieving separation 
on other ion mobility platforms could enhance the utility of ion mobility for routine quantitation. This work evaluates the ability of 
five ion mobility implementations to separate and preserve the unique 25-hydroxyvitamin D conformer required for quantitation. 
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Poster #4d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Metabolomics 

 Use of Metabolomics in Precision Diagnostics of Type 2 Diabetes in Caribbean Populations 
Ketaki Deshpande - Yale School of Medicine  
‣ Biomarkers of preclinical disease are critical not only in disease early diagnosis but also in classification and disease progression or 
assessment prognosis and treatment response. Our targeted metabolomic analysis of Type 2 diabetes mellitus (T2D) is expected to 
yield novel markers of the mechanism that leads to T2D among individuals within the Eastern Caribbean Health Outcomes Research 
Network (ECHORN) cohort. The results demonstrate that robust metabolomics is a promising screening tool to evaluate the 
potential of select metabolites in the early diagnosis of patients and provide new insight into pathophysiological mechanisms of 
T2D. 

 
Poster #6b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Metabolomics 

 Fully Automated High-Throughput Urinary Creatinine Method by LC-MS/MS 
Neelam Zahoor - CDC  
‣ Reliable creatinine measurements are important to evaluate kidney function and for creatinine correction to reduce biological 
variability of other urinary analytes. A high-throughput, accurate liquid chromatography tandem mass spectrometry method for 
quantitation of human urinary creatinine has been developed and validated. 

 
Poster #6d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Metabolomics 

 Metabolic Profiling of Psoriasis and Psoriatic Arthritis Patients Using SPME Coupled to Liquid Chromatography-High 
Resolution Mass Spectrometry 
Nikita Looby - University of Waterloo  
‣ Solid phase microextraction coupled to liquid chromatography high resolution mass spectrometry was used to perform metabolic 
profiling of serum samples obtained from healthy individuals, patients with psoriasis, and patients with varying degrees of psoriatic 
arthritis for the purpose of identifying markers of conversion (from psoriasis to psoriatic arthritis) and markers of disease severity 
pathophysiology. 

 
Poster #9d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Metabolomics 

 Analysis of Vitamin D Metabolites and Steroid Hormones for Clinical Applications 
Alex Levine - Nacalai USA  
‣ Abstract: COSMOCORE brand HPLC columns with unique stationary phase chemistries allow for improved selectivity for vitamin D 
metabolites and steroid hormone analysis. COSMOCORE Cholester, functionalized with a cholesterol-based stationary phase, 
allowed for base-line resolution of vitamin D metabolites including vitamin D3, 1-hydroxyvitamin D3, 25-hydroxyvitamin D3, 3-epi-
hydroxyvitamin D3, 1,25-dihydroxyvitamin D3, and 24,25-dihydroxyvitamin D3. Furthermore, methods were developed for 
androgen and estrogen analysis of testosterone, epi-testosterone, 17b-estradiol, and 17a-estradiol. Methods were developed for 
LC-MS compatible conditions for clinical applications with the goal of enhanced assay sensitivity. 

 
Poster #13b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Metabolomics 

 Real-Time Detection of Caffeine and its Metabolite Releasing on Skin by Ambient Mass Spectrometry 
Wan-Ying Chen - National Sun Yat-sen University  
‣ Skin plays a vital role in protecting human being against the attack by pathogenic microorganisms. Metabolites are also released 
from skin through numerous glands underneath it. In this study, thermal desorption electrospray ionization/mass spectrometry 
(TD-ESI/MS), a novel ambient mass spectrometric technique, was used to characterize the skin compounds including caffeine and 
metabolites without doing any sample pretreatment. After coffee was taken by volunteer for a period of time, the distribution of 
coffee or their metabolites was collected and analyzed. We can also monitor the changes in the metabolism of caffeine and caffeine 
metabolites over time on human skin instantly by TD-ESI/MS. From the results, it is expected that the change of the external drug 
or the external factor in the future can be derived from the skin by intensive monitoring. 

 
Poster #14a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Metabolomics 

 Role of RNase L in Kidney Function 
Norah Alghamdi - Cleveland State University *YI Grantee* 
‣ Renal diseases are a prevalent problem. 1% of patients admitted to hospitals are diagnosed initially with acute kidney injury, 
while 2-5% of hospitalized patients develop it secondarily. We showed that RNaseL, an enzymes induced by interferon, mediated 
EGF/EGFR activation that plays an important role in kidney recovery. The lack of RNaseL exclusively blocks the excretion of EGF into 
urine. To assess kidney function, we measured plasma creatinine level from wild type and RNase L knocked out mice under normal 
and pathological conditions using HPLC-MS. The results are going to open up a new horizon in kidney physiology and 
pathophysiology. 
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Poster #18a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Metabolomics 

 Highly Sensitive and Selective Analytical Method for D,L-Amino Acids using an Originally Designed Biaryl Axially Chiral 
Derivatization Reagent with LC-MS/MS 
Sachise Karakawa - Ajinomoto Co., Inc.  
‣ Highly sensitive and selective LC-MS/MS analytical method for D- and L-amino acids was developed using an originally designed 
pre-column derivatization reagent, (R)-BiAC. Proteinogenic amino acid enantiomers except for cysteine were completely separated 
in 20 min with Rs greater than 1.9. The quantitation range of D-amino acids was 0.01-25 µM and L-amino acids was 1-500 µM with 
good accuracy and repeatability. Since the quantitation range is wide and easy to control, it is possible to analyze D,L-amino acids in 
various biological samples (plasma, CSF, urine, feces and tissues). 

 
Poster #18c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Metabolomics 

 Faecal Sugar Analysis by LC-MS in Conjunction with Solid Phase Extraction 
Sushilkumar Bandodkar - The Children's Hospital at Westmead  
‣ Accurate identification and quantification of monosaccharides and disaccharides is critical to the diagnosis of carbohydrate 
malabsorption and intolerance. A simple, rapid, sensitive and accurate LCMS method was developed and validated as a clinical 
diagnostic aid in the investigation of chronic osmotic diarrhoea, carbohydrate malabsorption and disaccharidase deficiency. 

 
Poster #19d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Metabolomics 

 LC-MS/MS-based Clinical Hormone Detection 
Zhenxin Wang - Zhong-shan Hospital, Fudan University *YI Grantee* 
‣ Plasma steroids plays an important role in the clinical evaluation of a number of common endocrine disorders. As metabolism is a 
complex regulatory process, normal terminal product of metabolic pathway like cortisol or aldosterone may result in the miss 
diagnosis. We developed a high sensitive, high specific LC-MS/MS based steroid hormones detection which included 20 hormones 
and applied to endocrine diseases diagnosis such as Cushing's syndrome, adrenal hyperplasia, adrenal gland, pituitary tumor, 
polycystic ovary syndrome and so on. We would like to share some typical cases that we detected and the data of diagnostic 
situation in our hospital. 

 
Poster #20a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Metabolomics 

 Assessment of the Microbiota Metabolome and its Role in Chronic Systemic Diseases 
Fadi Abdi - BIOCRATES Life Sciences AG  
‣ Causal links between the microbiota and diseases are still lacking to a large extent. Metabolomics allows the investigation of 
microbial metabolic activities, and is thus the ideal tool for assessing functional host-microbiome interaction. Human plasma and 
fecal samples were analyzed by using the newly developed standardized MxP® Quant 500 targeted metabolomics kit allowing for 
the quantification of up to 630 host and gut bacteria-derived metabolites by mass spectrometry. Future applications will further 
demonstrate the importance of metabolic phenotyping of the holobiont for the investigation of functional microbiome-host 
interactions, and its causal link pathophysiological processes and chronic systemic diseases, including microbiota-related drug 
interaction. 

 
Poster #20c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Metabolomics 

 Rapid Analysis of Amino Acids, Acylcarnitines and Associated Compounds in Dried Blood Spots 
Alexandre Wang - SCIEX  
‣ LC/MS/MS is a powerful tool for the research into metabolic disorders. The simultaneous analysis of amino acids and acylcarnitine 
panels from dried blood spots has long been established, and provides information on over 40 metabolic conditions, giving clinical 
researchers a vast amount of data on these pathways. In addition, utilizing a standard blood spot sample type, additional relevant 
analytes (for example steroids, proteins) can be added to the methodologies allowing for even more information to be captured 
from a single sample. 

 
Poster #21d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Metabolomics 

 LC-MS/MS-based Mns Detection in Clinical Diagnosis of Pheochromocytoma 
Beili Wang - Zhong-shan Hospital, Fudan University  
‣ Latest research suggested that compared with other biological indicators, the catecholamine metabolite group Metanephrines 
(MNs) including Metanephrine (MN), Normetanephrine (NMN), 3-Methoxytyramine (3-MT) had a great value for the auxiliary 
diagnosis of pheochromocytoma. We developed a high throughput, high sensitivity and high specificity LC-MS/MS based MNs 
quantification method. We established a clinical reference range and screened out the cutoff value. We would like to provide a 
clinical diagnostic strategy for pheochromocytoma and share some cases that were benefited from our LC-MS/MS based MNs 
detection. 
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Poster #22a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Metabolomics 

 Optimized Metabolite Extraction from Fecal Material for Biomarker Analysis 
Emily Sekera - University at Buffalo *YI Grantee* 
‣ Autism Spectrum Disorder (ASD) is a general term for a group of complex neurodevelopmental disorders that lacks a clinical 
biomarker. Emerging evidence shows that the intestinal microbiome in ASD subjects can be distinguished from controls, suggesting 
metabolite differences may be observable due to the action of intestinal microbes. Our lab has previously studied the metabolites 
stercobilin and stercobilinogen as putative biomarkers for ASD wherein a 45% depletion of stercobilin was observed with a p < 
0.001. In this study, we investigate the utilization of extraction techniques for the analysis of metabolites within the feces of a 
murine model of ASD. Through the utilization of HRMS, we examine the use of syringe filters, solid phase and Bligh-Dyer 
extractions, as well as in-line columns to further identify metabolites of interest within fecal material as potential biomarkers. 

 
Poster #23b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Metabolomics 

 Analysis of Underivatized Free Amino Acids in Bological Samples using Fully Automated Preparative LCMS Analytical System 
Ruth Gordillo - University of Texas Southwestern Medical Center  
‣ Among metabolites, amino acids are one of the most suitable candidates for focused metabolomics because they are either 
ingested or synthesized endogenously and play essential physiological roles both as basic metabolites and metabolic regulators. 
Free amino acid profiles are indicators of metabolic inborn errors, and have been reported as cancer, kidney disease and diabetes 
development predictors [1-5]. We have implemented in our laboratory a fully automated sample preparation-free LCMS analysis of 
underivatized amino acids in biological fluids and tissue homogenates. 

 
Poster #28b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Metabolomics 

 A Novel and Comprehensive Steroid Assay using Small Volume Human Serum or Plasma Samples 
Gregory Byram - UC Davis  
‣ Underivatized endogenous androgenic and estrogenic steroids were analyzed by LC-MS/MS including baseline separation of 
isobars. The assay was reduced from 20 minute analysis using a C18 column with acetonitrile-formic acid to 10 minutes using a 
biphenyl column with methanol-ammonium fluoride. Low injection volume was utilized to reduce the amount of human sample 
required for analysis. Data processing time was greatly reduced due to baseline separation of isobar steroid compounds. 

 
Poster #29c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Metabolomics 

 Identification and Analysis of Branched Chain Amino Acids as a Target Biomarker for Oesophageal Squamous Cell Carcinoma 
Yuko Funayama - Tokyo Medical and Dental University *YI Grantee* 
‣ Oesophageal squamous cell carcinoma (OSCC) carries high mortality and is often diagnosed at a late stage. A non-invasive method 
for early diagnosis of this disease with biomarkers is an important clinical need. Branched chain amino acids (BCAAs) have been 
identified as potential biomarkers for diagnosis, but to date limited mass spectrometry methods have been described for its use in a 
clinical setting. We describe a quantitative mass spectrometry (MS) approach to examine the BCAAs in complex matrices with 
validation using specific biological outcomes. 

 
Poster #30c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Metabolomics 

 Automated Sample Preparation for Improved Post-Collection Plasma Metabolite Stability 
Weston Spivia - Cedars-Sinai Medical Center  
‣ Plasma metabolites are vulnerable to instability due to ongoing enzyme activity between sample collection and metabolite 
extraction. We have developed an automated workflow in which protein precipitation can occur ahead of downstream sample 
preparation and quantitative analysis. We tested our workflow using plasma from four distinct human plasma samples and found 
improved metabolite stability during the interval between plasma collection and metabolite extraction. 
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Poster #31b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Metabolomics 

 Laboratory Test Stewardship in Evaluation of Mass Spectrometry Assay for Congenital Adrenal Hyperplasia Screening in 
Pediatric Hospital 
Jayson Pagaduan - Baylor College of Medicine *YI Grantee* 
‣ Congenital adrenal hyperplasia (CAH) is a debilitating disease requiring early diagnosis to prevent long-term disability and even 
death. CAH results from deficiency of enzyme or enzymes involved in production of steroid hormones. Hence, screening for CAH 
requires quantitation of several steroid hormones. Newborn screening utilizes an immunoassay that measures 17-
hydroxyprogesteron and its elevation suggests 21-hydroxylase (21-OH) deficiency, the most common form of CAH. Follow-up 
requires measurement of steroid hormones. Liquid chromatography -mass spectrometry (LC/MS/MS) quantitation is often use 
because of its sensitivity. At our institution, we offer in-house testing for 11- and 21-hydroxylase deficiency and a send-out option 
for a comprehensive CAH profile. Send-out CAH screening test has a turn-around time of 5-6 days while in-house testing has a 
faster turn-around time of 2 days.  

 
Poster #32c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Metabolomics 

 Age-Related Reference Intervals for Blood Amino Acids in Thai Pediatric Population Measured by LC-MS/MS 
Jaraspong Uaariyapanichkul - King Chulalongkorn Memorial Hospital, ThaiRedCross *YI Grantee* 
‣ Age, race, and analytic method influence levels of blood amino acids, of which reference intervals are required for the diagnosis 
and management of inherited metabolic disorders. We aim to establish age-specific reference intervals for blood amino acids in 
Thai pediatric population measured by liquid chromatography tandem mass spectrometry (LC-MS/MS). A cross-sectional study of 
277 healthy children from birth to 12 years was conducted. Anthropometric and clinical information were recorded. Dried blood 
spots were used. Levels of thirteen blood amino acids were reported as median and interval from 2.5th-97.5th percentiles. 
Compared with previous studies, many amino acid levels are different; substantiating the recommendation that; for the optimal 
clinical practice, age-specific reference intervals of amino acids should be designated for the particular population and analysis 
method. 

 
Poster #33a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Metabolomics 

 Reliable Quantification of 52 Amino Acids in Human Plasma by LC-MS/MS 
Stephanie Samra - Thermo Fisher Scientific  
‣ An analytical method was developed that quantitatively detects 52 L-amino acids in human plasma. An offline protein 
precipitation of the plasma sample without derivatization was performed prior to dilution with internal standard and followed by 
LC-MS/MS analysis with a QQQ mass spectrometer. Separation and quantitation of compounds was performed with an 18 minute 
reverse phase gradient and internal or external calibration of eight standards ranging from 0.1 to 500 µM. Problematic issues such 
as observed carryover of the basic amino acids as well as retention time shifts were addressed by optimizing the LC method. 

 
Poster #34b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Metabolomics 

 Targeted Multi-OMICS: Rapid Plasma Profiling of a Bladder and Lung Cancer Human Cohort 
Billy Molloy - Waters  
‣ Cancer is one of the most complex, life threatening diseases, existing in many forms which have unknown pathogenesis. A 
combination of genetic and lifestyle factors are known to contribute towards increasing the probability of encountering cancer. 
Lifestyle factors such as smoking are known to contribute towards both lung and bladder cancer, with lung cancer providing over 
230,000 diagnosed cases in the United States annually. Here, we present a study comparing plasma samples from a cohort 
consisting of bladder and lung cancer patients, with those of healthy controls using a high-throughput OMICS workflow. This unique 
LC-MS workflow allows for the rapid screening and semi-quantification of various compound classes and peptides using a single LC-
MS platform. 

 
Poster #39a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Metabolomics 

 High Resolution Mass Spectrometry for Metabolomics Studies: Exploring the Potent Inhibition of CTP Synthase by 3-
Deazauridine in Human Primary Lymphocytes 
Anne-Claire Boschat - Institut IMAGINE *YI Grantee* 
‣ CTP Synthase is an enzyme required in the de novo synthesis of CTP and therefore plays a central role for the synthesis of RNA, 
DNA and membrane phospholipids. Mutation in CTPS1 gene causes partial reduction of enzyme activity, and clinical manifestations 
result from an impaired capacity of activated T and B cells to proliferate following stimulation. We first developed targeted mass 
spectrometry assays for measuring CTPS activity, nucleotides and deoxynucleotides. Then we developed large-scale metabolomics 
in order to provide usable data to further explore the altered metabolic pathways during the immune response. Here, we aimed at 
exploring metabolic pathways underlying altered CTPS activity using human primary lymphocytes treated by 3-deazauridine, a 
specific inhibitor of CTPS. 
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Poster #43c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Metabolomics 

 Assessment of APGC-MS/MS for Urine Organic Acid Determination in the Evaluation of Inborn Errors of Metabolism 
Lori Beach - IWK Children  
‣ Urine organic acid analysis for assessment of inborn errors of metabolism has traditionally, and currently in our laboratory, been 
carried out by electron impact ionization GCMS. In this study, atmospheric pressure GC-MS/MS methodology was assessed for 
feasibility of clinical use in detection of selected metabolites. The Xevo TQ-S micro with APGC exhibited improved detection limits 
and superior specificity employing unique MRMs for analytes that are troublesome on our current platform. The potential for 
simultaneous full scan MS for untargeted metabolite detection concurrently to targeted MRM is illustrated. Advantages and 
challenges in current method adaptation to use this technology are addressed. 

 
Poster #45c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Metabolomics 

 Development of Primary and Second-Tier Newborn Screening Assays Using High-Resolution Mass Spectrometry 
Konstantinos Petritis - Centers for Disease Control and Prevention  
‣ The application of Flow Injection Analysis High Resolution Mass Spectrometry (FIA-HRMS) and on-chip Capillary Electrophoresis 
(CE)--HRMS are evaluated as an alternative to triple quadrupole (TQ) methods for screening newborn screening (NBS) relevant 
biomarkers. The HRMS methods developed present several advantages over TQ methods such as the ability to quantitate isobars, 
while the on-chip CE allowed the sub-2 minute separation of isomers of interest such as Isoleucine, Leucine and Allo-Isoleucine, 
which are biomarkers of Maple Syrup Urine Disease (MSUD) allowing the development of high-throughput second-tier assays. 
 
 

Microbiology : Poster Presentations 

Poster #32d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Microbiology 

 A Clinical Assay for Botulinum Neurotoxins through Mass Spectrometric Detection 
Kaitlin Hoyt - Centers for Disease Control and Prevention  
‣ Human botulism has historically been confirmed by the mouse bioassay. Our laboratory has developed an Endopep-MS assay 
method to detect botulism neurotoxins (BoNTs) in clinical samples. This method utilizes MALDI-TOF to detect BoNTs, which has 
shown to be a more sensitive method of detection. The Endopep-MS assay is currently a CLIA-compliant method that has been 
utilized to test small sample volumes and to confirm mouse bioassay results. Here, we will explore the Endopep-MS method's 
sensitivity and rapidness, as well as a few botulism cases. 

 
Poster #35b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Microbiology 

 Application of MALDI-TOF MS in Research of Human Intestinal Microbiota Diversity 
Deng Kun - Chongqing medical university, china  
‣ Our studies were conducted evaluating the performance of conventional culture methods together with matrix-assisted laser 
desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS) in feces Microorganism researches. These projects use 
feces from 347 individuals (162 as healthy population and 185 with metabolic disease) sampled in health centers and endocrinology 
Dept. where they were cultured using different culture conditions. The isolated colonies were identified using MALDI-TOF. If a 
colony was unidentified, 16S rRNA sequencing was performed. Overall, 3,450 isolates were tested, allowing for the identification of 
206 bacteria from 6 phyla, including 2 previously unknown species, 11 species not previously reported in the human gut, 10 species 
not previously reported in humans, and 3 fungi. A modification of the gut microbiota was observed between the two groups. 

 
Poster #40b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Microbiology 

 Toward Understanding Gag Assembly in vivo 
Yisong Deng - The Scripps Research Institute  
‣ To generate progeny virus, human immunodeficiency virus type I (HIV-1) group-specific antigen (Gag) assembles into immature 
virions that package the viral genome and bud from the infected cell. Several Gag-containing complexes can be isolated from Gag-
producing cells and have been proposed to be the intermediates of the assembly process. Aiming to measure the assembly kinetics 
and identify cellular proteins assisting the assembly process, we applied various biochemical and mass spectrometry methods to 
characterize these complexes. Our data showed that not all observed Gag-containing complexes are in the active assembly route 
and some isolated Gag-containing complexes may be largely Gag-ribosome interactions. This creates new insights in the subcellular 
localization of Gag and indicates the presence of Gag population that is not directly involved in assembly. 
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Natural Products / Environmental : Poster Presentations

Poster #38d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Natural Products / Environmental 

 Dereplication Procedure for Metabolite Screening of Sponge-Derived Compounds with Anti-Obesity Activity by UPLC-QTOF-
MS 
Margrét Thorsteinsdóttir - Pharmaceutical Sciences, University of Iceland *YI Grantee* 
‣ Marine sponges and their microbial associates represent a tremendous source of structurally diverse and unique secondary 
metabolites. A UPLC–QTOF MS dereplication procedure of known marine sponge nucleosides was developed, which allows much 
faster identification of novel natural compounds derived from sponges and their associate microorganisms. The aim of this study 
was to isolate novel organic compounds produced by sponges with anti-obesity activity. Obesity is increasing at epidemic rates and 
new therapeutics are needed to control development of obesity. Initial screening lead to the isolation of seven natural compounds 
that have promising anti-obesity properties from from Myrmekioderma sp. 
 
 

Proteomics : Poster Presentations 

Poster #2b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Proteomics 

 Improving the Accuracy and Reliability of Parathyroid Hormone Measurements by Establishing a Mass Spectrometric 
Reference Measurement Procedure 
Candice Ulmer - Centers for Disease Control and Prevention  
‣ With a rising incidence in renal failure, chronic kidney disease has become a leading health condition in the U.S. Parathyroid 
hormone (PTH) is a key biomarker in patient diagnosis and treatment of Chronic Kidney Disease-Mineral and Bone Disorder (CKD-
MBD), as well as hypo/hyperparathyrioidism. Intact PTH, secreted normally into the blood at 10-65 pg/mL concentration levels, can 
undergo oxidative or enzymatic cleavages to produce N-terminal, C-terminal, and mid-range fragments. The ratio of PTH fragments 
to iPTH has been diagnostic for severe/end-stage renal disease and hyperparathyroid-associated bone loss. This work highlights a 
novel HRMS reference measurement procedure for iPTH and fragments. 

 
Poster #2c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Proteomics 

 A Highly Reproducible Automated Proteomics Sample Preparation Workflow 
Qin Fu - Cedars Sinai Medical Center *YI Grantee* 
‣ Mass spectrometry-based protein quantitation provides analytical specificity and sensitivity in quantifying proteins. Sample 
preparation for quantitative mass spectrometry analysis involves enzymatic cleavage of proteins into a peptide mixture with 
numerous sequential incubation and liquid transferring steps: denaturation, reduction, alkylation, and enzymatic cleavage of 
proteins into a peptide mixture. It is critical that each incubation step is carried out consistently and each liquid transferring step is 
performed with reproducibility and precision. It is essential to have a highly controlled and standardized digestion method to meet 
the precision and reproducibility standards essential for reliable biomarker verification. Here, we report the development of an 
automated proteomic sample preparation workflow with a Biomek i7 Automated Workstation. 

 
Poster #3b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Proteomics 

 To Develop and Implement a CLIA-Ready Protein Biomarker Assay Platform using LC-MRM Quantification 
Sandip Chavan - Moffitt Cancer Center  
‣ Treatment options for non-small cell lung cancer (NSCLC), especially adenocarcinoma, have advanced to include number of 
targeted therapies against kinases as well as therapeutic antibodies that target immune checkpoints. The large number of 
treatment options has led to the need of deep molecular classification of tumors for personalized treatment. Current clinical 
methods such as fluorescence in-situ hybridization (FISH) and immunohistochemistry (IHC), which are antibody based assays, have 
well documented limitations. To complement these strategies, we develop liquid chromatography-multiple reaction monitoring 
mass spectrometry (LC-MRM) assays for quantitative analysis of receptor tyrosine kinases (RTKs) and immune checkpoint proteins. 
Our results demonstrate the substantial variation of expression of these proteins across different NSCLC cell lines and lung tumors. 
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Poster #5c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Proteomics 

 A High-Throughput and High Resolution LC-MS/MS Method to Measure IGF1 in Serum 
Xiaolei Xie - Thermo Fisher Scientific  
‣ Insulin-like growth factor 1 (IGF1) plays a critical role in anabolism pathway of both infant and adult. Current immunoassays have 
limitations to accurately measure IGF1 due to cross-reactivity. We developed an LC-MS/MS method to reliably quantify IGF1 in 
human serum by leveraging intact protein analysis using high resolution mass spectrometer. Serum samples were precipitated and 
cleaned up online prior to LC-MS/MS analysis. We were able to achieve the LLOQ <10 ng/mL with ion ratio confirmation and good 
precision (CV < 10%). By coupling with four-channel HPLC system, each sample’s run time was as short as 1 minute. 

 
Poster #7d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Proteomics 

 An Ultrafast Proteomic Approach for Salivary Biomarker Discovery 
Yi-Han Lin - J Craig Venter Institute *YI Grantee* 
‣ We present a novel self-packed suspension-trapping (S-Trap) device using glass fiber for global and clinical proteomic study. 
Compared to the usage of conventional methods, self-packed S-Trap filters generate digestion-ready proteins much faster and are 
more economical. The protein and peptide recovery rate are comparable to those derived from conventional methods. Further 
implementation of this device in human saliva biomarker discovery showed that maker proteins of periodontitis or oral cancer, 
including those that are in low abundance, could be successfully identified. Our results indicate the potential of using the self-
packed S-Trap device in both universal and clinical proteomic research. 

 
Poster #9b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Proteomics 

 MALDI Profiling of Serum and Plasma for Biomarker Discovery in Non-Alcoholic Fatty Liver Disease and Hepatocellular 
Carcinoma 
Eric Weaver - University of Texas, Arlington *YI Grantee* 
‣ Matrix assisted laser desorption/ionization (MALDI) mass spectrometry represents a valuable tool in the application to clinical 
samples. As an untargeted, non-biased measurement method, MALDI mass spectrometers offer direct detection of multiple types 
of molecules over a broad mass range. MALDI can be used to identify peptides and proteins present in a variety of clinical sample 
types with minimal sample preparation. This study demonstrates the use of MALDI for direct detection and quantitation of proteins 
from serum and plasma with a focus on specific biomarkers for the early detection of non-alcoholic fatty liver disease (NAFLD) and 
early stage hepatocellular carcinoma (HCC). 

 
Poster #9c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Proteomics 

 Determination of IgG and Fc-Glycosylation for Differential Diagnosis of Autoimmune Pancreatitis and Pancreatic 
Adenocarcinoma 
Isabel I-Lin Tsai - Taipei Medical University  
‣ In this study, we developed and validated a LC-MS/MS method with isotope labeled intact IgG as internal standard for IgG 
subclasses determination. Fc-glycosylations can also be monitored in the same run. The method was validated regarding the 
precision, accuracy, quantitative ranges, matrix effect, and stability. Clinical sample application was also performed in this study. 

 
Poster #11a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Proteomics 

 Evaluation of Resistant Starch Action on Microbiome in 5/6 Nephrectomy Model of Chronic Kidney Disease 
Oleg Karaduta - University of Arkansas for Medical Scienses *YI Grantee* 
‣ Dysbiosis in patients with Chronic Kidney Disease (CKD) is being increasingly recognized as a potential therapeutic target, but the 
science is in its nascent state. A previous study evaluated resistant-starch induced changes to the gut microbiota using 16S rRNA. 
Using a murine model of surgically-induced CKD and a novel mass-spectrometry based metaproteomics approach, the authors 
assess changes in microbial diversity and function. Specifically, the species-level data produced by metaproteomic analysis, plus 
quantitative changes in microbiome-derived proteins, allows us to conclude that resistant starch leads to a shift from bacterial 
species that forage on host glycoproteins to amylolytic species that utilize resistant starch and produce short chain fatty acids. 
Study of those changes may provide important clues to the disease management. 
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Poster #13d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Proteomics 

 Patient-Centric On-Demand Blood Sampling for Disease and Wellness Monitoring Using the Tasso-DBS Device Coupled with 
the SISCAPA Technology 
Emily Welch - Tasso, Inc.  
‣ The Tasso-DBS device is a platform that enables automated self-collection of a dried blood spot sample. For use with protein 
biomarker analyses, we evaluated sample integrity and processing compared to venipuncture control using the SISCAPA workflow 
for 20 proteins of clinical interest. Preliminary data shows good compatibility of the Tasso-DBS samples with the SISCAPA workflow 
and good correlation with venipuncture control. We were also able to monitor the concentrations of the 20 proteins of interest 
over the course of a 2 month study, thus establishing personal baselines for these proteins in the 5 participants in the study. 

 
Poster #16c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Proteomics 

 High-Throughput Discovery and Validation of Post-Translational Modifications on HLA-Presented Peptides 
Darshit Shah - Regeneron Pharmaceuticals  
‣ Post-translational modifications (PTMs) are known to play a critical role in the etiology of cancer and cancer-associated post-
translational modifications provides potential source of tumor-specific epitopes. The objective of this study to use high resolution 
mass spectrometry to detect PTMs on HLA Class I presented peptides in cancer cell lines. We used an optimized workflow 
consisting of anti-HLA affinity chromatography coupled with high resolution Mass Spectrometry. In this study, we detected robust 
pattern of preferential binding of methylated peptides to HLA-B*07 (Class I) and several deamidated peptides consistently which 
were predicted binders to different HLA Class I alleles. These PTMs potentially provide a unique source of HLA class I-presented 
peptides that can trigger specific immune responses and hence provides additional opportunity for targeted immunotherapy. 

 
Poster #17a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Proteomics 

 Protein Assisted Digestion Improves Sensitivity of Immunocapture-MRM Method to Quantify Stool Biomarker of Colorectal 
Cancer 
Rebecca Bearden - Cleveland State University  
‣ Quantitative LC-MS/MS analysis of protein biomarkers is a major challenge in clinical research due the low abundance of most 
biomarkers. Mass spectrometers have detection capabilities at low femtomolar ranges, yet sensitivity for identification of proteins 
after gel-separation or immunocapture and digestion is significantly less than the sensitivity of current mass analyzers due to 
inefficient digestion at low protein concentrations. A more sensitive immuno-affinity mass spectrometry-based method to quantify 
hemoglobin was developed by the addition of BSA with trypsin, increasing digestion efficiency for small quantities of protein, 
lowering the LLOQ 4-fold and therefore making quantification of hemoglobin in picomolar ranges possible. 

 
Poster #17c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Proteomics 

 Evaluation of a Plasma Biomarker for Advanced Age-Related Macular Degeneration Using Nanotrap® Particle-Enriched 
Proteomics 
Kirk Hansen - University of Colorado  
‣ An aptamer-based technology was used to discover biomarkers of age-related macular degeneration. Vinculin, which is a 
cytoplasmic cytoskeletal protein involved in cell adhesion and mobility and which is found in low concentration in plasma, was 
identified as a promising candidate biomarker. An orthogonal liquid chromatography approach with Nanotrap® particles, which are 
engineered hydrogel particles functionalized with chemical affinity baits, was utilized to validate this finding. Direct measurements 
of tryptic peptides generate more than 100 candidates that exhibited improved statistical significance between case and controls. 

 
Poster #18d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Proteomics 

 Rapid Identification and Quantification of Acute Myocardial Infarction Biomarkers by MALDI-TOF Mass Spectrometry 
Ryan Walsh - Shimadzu Scientific Instruments Corp.  
‣ In recent years, the clinical utility of matrix assisted laser desorption/ionization (MALDI) – time of flight (TOF) mass spectrometry 
(MS) has been explored with increasing frequency. Although there have been some intriguing developments, MALDI-TOF MS has 
not become a mainstay in clinical laboratories for biomarker identification and quantification. Further development is necessary to 
show MALDI-TOF MS can make clinically relevant measurements on a routine basis. We have developed a MALDI-TOF MS work 
flow to rapidly identify and quantify known biomarkers related to acute myocardial infarction (AMI). We demonstrate how this 
strategy can be practical and a valuable tool for clinical research. 
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Poster #28a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Proteomics 

 Determination of the Concentrations of Dynorphins at the Low Physiological Concentrations by LC-MS/MS 
Karthik Chandu - Cleveland State University *YI Grantee* 
‣ Dynorphins and α-neoendorphin are endogenous opioid peptides that have been implicated as initiators of immune and 
inflammatory response through upregulation of inflammatory cytokine and chemokine production, also having a role in glutamate-
induced neuro-inflammation and neurotoxicity. Previously published HPLC-mass spectrometry techniques have insufficient 
detection capabilities for quantification and detection of dynorphins at physiologic concentrations. A sensitive LC-MS/MS technique 
has been developed in the present work which can separate and quantify dynorphin A, dynorphin B and α-neoendorphin below 
their low physiologic concentrations, being 4000 times more sensitive than previously published similar HPLC-mass spectrometry 
techniques. Sample preparation techniques were also evaluated. 

 
Poster #31c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Proteomics 

 Set Enrichment Analysis: An Approach for Relating MALDI MS Features to Biological Processes 
Senait Asmellash - Biodesix  
‣ Set enrichment methods such as Gene Set Enrichment Analysis (GSEA) are commonly used to analyze high-dimensional molecular 
data and gain biological insight into molecular or clinical phenotypes. We have implemented an analogous method applied to 
protein expression data to elucidate the biology associated with mass spectrometry features. We will demonstrate the utility of the 
set enrichment analysis method in better understanding biological processes, including many related to cancer that can be 
accessed using data from MALDI mass spectrometry. 

 
Poster #36b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Proteomics 

 Thyroglobulin Surrogate Peptide Mass Spectrometry Assay with Surface Free Isolation of Immunocomplexes 
Calvin Wiese - Wellspring Clinical Lab Inc.  
‣ We demonstrate the effect of a novel in-solution non-solid phase-based method for enriching peptide-antibody complexes from 
human plasma for targeted protein quantification. The surface-free isolator is a hybrid device that combines ultra-filtration and 
field flow fractionation methods. We used this method to separate antibody peptide complexes from tryptically digested plasma 
samples for the quantification of a Thyroglobulin surrogate peptide by mass spectrometry. This set up has the capability to apply 10 
x more sample volume compared to conventional magnetic-bead based assay isolation procedures. Dozens of immunocomplexes 
can be enriched and hundreds of proteins be targeted. 

 
Poster #36c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Proteomics 

 Multiplexed Target ID with Aptamer-based Affinity Labeling (ABAL) Using Libraries Trained to Differentiate Trastuzumab 
Treated Breast Cancer Patients 
Varun Maher - Caris Life Sciences  
‣ A highly complex oligodeoxynucelotide (ODN) library was previously shown to differentially profile therapeutic responder and 
non-responder populations of trastuzumab-treated breast cancer patients. Proteomic targets of the ODNs were identified directly 
from FFPE tissue. The ODN library was first conjugated with the label transfer reagent, Sulfo-SDAD prior to incubating with FFPE 
tissue slides and then UV irradiated to form covalent cross-links with putative target proteins. Resulting aptamer-protein complexes 
were purified using aptamer-based affinity labeling (ABAL) using harsh denaturing conditions required for protein extraction from 
FFPE tissue. The label was then transferred to the protein target after reduction of its contained disulfide group and subsequently 
identified by AP-MS. Identified proteins had known roles in breast cancer and associations with survival prognosis. 

 
Poster #37c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Proteomics 

 An Improved Immunoaffinity LC-MS/MS Workflow for the Quantitation of IgG’s During Preclinical PK Studies 
Marjeta Urh - Promega Corporation  
‣ The Preclinical analysis of drug metabolism is required for approval by regulatory agencies. While these tests have traditionally 
been done with ELISA, a complementary method, Immunoaffinity LC-MS/MS has emerged. We have developed an optimized 
Immunoaffinity LC-MS/MS sample preparation protocol which improves upon the concentration range of IgG analyte (dynamic 
range), reduced the time for protein digestion, and demonstrated the overall flexibility of the workflow. We have also automated 
some of the steps in the protocol due to the increasing number of samples being analyzed. 
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Poster #42d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Proteomics 

 Application of Mass-Spectrometry for Thalassemia Screening 
Weining Zhao - BGI Research Institute *YI Grantee* 
‣ Hemoglobinopathies are a group of inherited disorders resulting from genetic abnormalities. Two most common 
hemoglobinopathies are thalassemia and sickle cell disease (SCD). Thalassemia occurs in about 280 million people among which 
around 4.4 million have severe disease. It is very common among people of Italian, Greek, Middle Eastern, South Asian, and African. 
In China, 30 million people are thalassemia gene carriers especially in South China while sickle cell disease (SCD) rarely occurs in 
Chinese. A rapid mass-spectrometry method for screening thalassemia is beneficial for thalassemia control as well as to make up 
the drawbacks of current screening methods. Hereby one screening method based on mass-spectrometry is developed by us and 
shows its success in proof of concept trials. 

 
Poster #43a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Proteomics 

 Development of Reagents and Method for the Accurate Quantitation of IGF1 in Human Serum by LC-MS/MS 
Zhiyun Cao - MilliporeSigma  
‣ Liquid chromatography-mass spectrometry (LC-MS) methods for quantitative analysis of intact proteins in clinical samples are 
becoming more widely adopted. The accurate quantitation of a serum protein can be enabled by using standards which are 
traceable to the SI and by early introduction of an internal standard [e.g., stable-isotope labeled (SIL) protein] that behaves 
identically to the native target protein throughout the analytical workflow. Hereby, we demonstrate an LC-MRM assay which 
utilizes an IGF1 CRM which is traceable to NIST-SRM-2389a and 15N SIL-IGF1 as an internal standard. This workflow enables 
accurate quantitation of intact IGF1 in serum samples. 

 
Poster #43b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Proteomics 

 Development of a Plate-based Immunoaffinity LC-MS/MS Workflow for Sensitive Quantitation of Free Infliximab and 
Adalimumab in Human Serum 
Kevin Ray - MilliporeSigma  
‣ Infliximab and Adalimumab are IgG1 antibodies targeting tumor necrosis factor-alpha (TNF-α). Clinical studies have suggested 
that monitoring circulating concentrations of these drugs could improve treatment response. There is therefore a growing demand 
for reliable LC-MS/MS assays to support quantitation of serum levels of Infliximab and Adalimumab. Hereby, we demonstrate a 
robust, high-throughput sample preparation workflow for quantitation of free Infliximab and Adalimumab in human serum utilizing 
full-length stable isotope labeled internal standards, immunoaffinity enrichment, and tryptic digestion in a 96-well plate format. 
This workflow enables complete immunoaffinity sample preparation of human serum samples in less than five hours on an easy-to-
use 96-well plate format for the subsequent quantification of Infliximab and Humira by LC-MS/MS. 

 
Poster #44a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Proteomics 

 Comparison of Internal Standards for the Quantitation of Therapeutic Monoclonal Antibodies; Stable Isotope Labeled Full-
Length vs. Surrogate Protein 
Ann Rivard - Mayo Clinic  
‣ The use of stable isotope labeled internal standards (SIL IS) has been best practice in toxicology and endocrinology as labeled 
small organic compounds and peptides are readily available for purchase or easy to synthesize. The SIL IS is added to the sample 
before extraction or enrichment to compensate for variability and imprecision in the method. Synthesizing SIL ISs for therapeutic 
monoclonal antibody (t-mAb) assays has been challenging and until recently prohibitively expensive since these are much larger 
than peptides (Intact immunoglobulin ~150 KDa, >100-fold) and must be expressed in a cell culture system. Recently, these t-mAb 
SIL ISs have become commercially available. Here we evaluate a full-length SIL infliximab IS in comparison to a surrogate IS in our 
commercially available infliximab assay. 

 
Poster #45a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Proteomics 

 Evaluating LC-IDMS for Bias During Quantification of VDBP Proteoforms 
Lisa Kilpatrick - NIST  
‣ Vitamin D-binding protein (VDBP) has three common amino acid sequences and may also be glycosylated. While a method using 
liquid chromatography-isotope dilution mass spectrometry for quantification of VDBP has been developed, further work was done 
to determine if there was any measurement bias for different proteoforms. Purified VDBP from homozygous human donors was 
quantified following tryptic digestion. Relative concentrations of three peptides were similar and instrument responses were linear 
for proteoforms spiked into different matrices. Therefore, results do not appear to be significantly affected by the VDBP 
proteoforms. This work supports developing a reference measurement procedure for VDBP quantification. 
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Poster #46c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Proteomics 

 The Hurdles of Developing an LC-MS/MS Assay for Desmosine, a Biomarker for Elastin Degradation 
Jody van den Ouweland - Dept. Clin Chem, CWZ Hospital  
‣ Desmosine is a promising biomarker for estimating elastin degradation activity in diseases like chronic obstructive pulmonary 
disease and cystic fibrosis and for monitoring the effect of therapeutic interventions. We successfully developed an LC-MS/MS 
assay for the measurement of desmosine in urine and plasma, but encountered numerous obstacles during the developmental and 
validation process. These varied from corrosion issues during sample preparation negatively impacting MS performance, to 
discontinuation of critical SPE material by the manufacturer and wrongful designation of the desmosine standard concentration by 
its supplier. According to Molière: the greater the obstacle, the more glory in overcoming it. 
 

Regulations & Standards : Poster Presentations 

Poster #20b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Regulations & Standards 

 Co-Development of Regulatory-Compliant and Commercializable Clinical Mass Spectrometry Solutions 
Thomas Li - Diagnostics Development (DxD) Hub, A*STAR  
‣ Singapore's (SG) Diagnostics Development (DxD) Hub is a government initiative that co-funds and productizes technologies into 
regulatory-compliant, clinically-implementable and commercializable diagnostics solutions. Clinical mass spectrometry (MS) is a 
focus area: DxD Hub has MS intellectual properties for partnerships with (a) institutions with assays and (b) MS hardware 
manufacturers to develop clinical MS products. Areas include oncology, metabolic diseases for the Asian phenotype and beyond. 
DxD Hub is ISO13485 certified with a multi-functional team, laboratory, well-connected with ecosystem players and is part of 
Singapore’s Agency for Science, Technology and Research (A*STAR). 

 
Poster #37a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Regulations & Standards 

 Vitamin D at NIST: Mass Spectrometry Focused 
Carolyn Burdette - National Institute of Standards and Technology  
‣ Vitamin D status is associated with many health-related outcomes, but inconsistent results from routine blood tests complicate 
diagnosis and treatment of vitamin D deficiency. Since 2010, NIST, along with collaborators, has worked towards standardizing 
vitamin D metabolite measurements through: 1) Standard Reference Materials® (SRMs); 2) JCTLM-recognized Reference 
Measurement Procedures; and 3) quality assurance programs. Both matrix-matched and solution-based SRMs are available for 
providing SI traceability, calibration, and method validation. Calibrators, such as the newly released SRM 2971 24R,25-
Dihydroxyvitamin D3 Calibration Solution, are especially useful to the MS clinical community. A new isotope-dilution LC-MS/MS 
method for 1,25(OH)2D3 is currently under investigation. 
 
 

Tissue Imaging : Poster Presentations 

Poster #5b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Tissue Imaging 

 Spatial Information of Metabolites using Mass Spectrometry Imaging on Breast Needle Biopsies 
Vincen Wu - Imperial College London *YI Grantee* 
‣ Breast cancer is one of the most prevalent form of cancers in women worldwide, and it is a highly heterogeneous and complex 
disease with distinct molecular features. The gold standard for clinical diagnosis of breast cancer is through a histopathology, but it 
is difficult to accurately diagnose based solely on histomorphology. Mass spectrometry imaging is a powerful tool that allow us to 
produce metabolic images of clinical tissues with their corresponding distribution and intensity. For this study, 12 breast needle 
biopsies were imaged and then compared using multivariate analysis, towards the profiling of altered metabolites and lipids 
between different tissue types. 

 
Poster #10a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tissue Imaging 

 High-Throughput Analysis on FFPE Breast Cancer TMAs with DESI-MSI 
Ólöf Gerdur Ísberg - University of Iceland *YI Grantee* 
‣ FFPE clinical tissue samples are the gold standard for histopathological analysis where the paraffin blocks can be stored 
indefinitely. DESI-MSI is a powerful tool to investigate the spatial distribution of biomolecules in tissue sections. Today, FF samples 
are preferred over FFPE samples in tissue based MSI studies due to the concern that small molecules will be lost during fixation and 
processing. By using DESI-MSI to analyse FFPE TMAs it allows for high throughput screening. Results indicate that small metabolites 
are detectable in FFPE breast samples by using DESI-MSI and can differentiate between malignant and normal FFPE breast tissue 
samples. 
 



 

83 

Poster #12d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Tissue Imaging 

 MALDI-MSI Investigation of Lipid Alterations in Developing Rat Cerebellum following Hypoxic/Ischemic Insult 
Dominique Figueroa - University of Maryland School of Pharmacy  
‣ Interrogating cerebellar development, we examine effects induced by perinatal hypoxic/ischemic brain injury. Limited 
understanding of the mechanisms leading to this brain injury and its chronic effects on cerebellar development endures. Using 
matrix-assisted laser desorption ionization mass spectrometry imaging, we study cerebellar metabolism through changes in lipid 
profiles between hypoxic/ischemic (HI) and sham surgery-exposed neonatal rat cerebella. Differences in lipidomic profiles between 
sham-exposed and HI were observed and localized to specific structures within the cerebellum. Observed changes include 
differences in fatty acids, gangliosides, and phosphatidylethanolamines. Current studies continue to characterize lipids detectable 
in positive and negative ion mode. Future studies will investigate the effects of hypothermia and prior inflammation after HI insult. 

 
Poster #21b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Tissue Imaging 

 Rapid and Simple Plant Tissue Imaging using Thermal Desorption Electrospray Ionization Mass Spectrometry (TD-ESI/MS) 
Yumin Jiang - National Sun Yat-sen University  
‣ Mass spectrometry imaging has become a popular research field in last decades. Easy sampling for mass spectrometry imaging 
that require minimum or no sample preparation still remains a challenge. In this research, we applied thermal desorption 
electrospray ionization (TD-ESI) technique on plant tissue imaging. TD-ESI/MS can dramatically reduce time and labor for sample 
preparation. The application of TD-ESI mass spectrometry on plant tissue demonstrate promising potential on animal tissue 
imaging. 

 
Poster #33d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Tissue Imaging 

 Using DESI-MSI to Identify the Genetic Basis and Tumorigenic Mechanism of Pheochromocytomas 
Sarah Noll - Stanford University  
‣ Using desorption electrospray ionization mass spectrometry imaging (DESI-MSI) and unsupervised learning, we investigate the 
metabolic and lipidomic changes in three genotypic variants of murine pheochromocytoma, focusing on signal originating 
exclusively from the medulla, despite the small size of these tissues. 
 
 

Tox / TDM / Endocrine : Poster Presentations 

Poster #1a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Analytical and Clinical Performance of Mass Spectrometric Assay in Comparison to Immunoassay in the Quantitation of 
Insulin-Like Growth Factor-1 (IGF-1) 
Vijayalakshmi Nandakumar - Mayo Clinic *YI Grantee* 
‣ In January of 2016, we transitioned to an IGF1-MS assay due to several shortcomings encountered with IGF-1 immunoassays. 
Here, we evaluate the analytical and clinical performance of our new mass spectrometric assay by monitoring the distribution of 
the patient results from Jan 2013 to September 2018, which includes the period both before and after the transition. Our analyses 
showed that the mass spectrometric assay is not only stable and consistent but also enables the detection of novel IGF-1 SNPs in 
our patient population. 

 
Poster #1b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Tox / TDM / Endocrine 

 Increasing Throughput of Clinical LC-MS/MS Assays using Single Tube Calibrators 
Aaron Stella - SCIEX  
‣ A single tube calibrator is comprised of multiple isotopologues of the target analyte in the patient sample, spiked into biological 
matrix. Each isotopologue is at a different concentration in the calibrator and has a unique MRM derived from the same 
fragmentation channel as the MRM for the target analyte. A full calibration curve is generated from one injection of the single tube 
calibrator and can be used to quantitate the target analyte in patient samples. Three clinical assay examples show that of use of a 
single tube calibrator can increase throughput, simplify random-access, reduce manufacturing costs, and simplify user experience. 
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Poster #1c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Epidemiology Study on Vitamin D Status Among Adults in South West China 
Lin Li - Sichuan Provincial People's Hospital *YI Grantee* 
‣ The aim of our study was to investigate the prevalence of vitamin D deficiency in adult population of south west China (Sichuan 
province). For this purpose, 25-hydroxy vitamin D levels of over 2600 healthy adults aged of 18 to 75 years from 6 cities of Sichuan 
province during the time period 2017-2018 were retrospectively analysed based on age, gender, ethnicity, sun exposure time and 
season. Overall, vitamin D deficiency was particularly present during the months with less sunlight: 52.5 % of the people analysed 
showed a vitamin D insufficiency in the months December to March, while 22.4% showed vitamin D deficiency. Hence, it is 
necessary to promote vitamin D supplement consumption and healthy lifestyles (i.e. more sun exposure) in order to safely improve 
levels of this micronutrient in the population, especially in the seasons of spring and winter. 

 
Poster #1d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Tox / TDM / Endocrine 

 Commonly Detected Errors in Confirmatory Urine Drug Testing and Strategies to Reduce the Chance of their Occurrence 
Sravan Mansani - Elite Medical Lab  
‣ This study was performed to identify the detectable errors in urine drug testing (UDT) performed by liquid chromatography mass 
spectrometry (LCMS) in clinical toxicology laboratories, and to provide strategies for improving the chance of detecting the errors. 
Errors during confirmatory UDT analysis of 26,000 specimens were documented and analyzed. The rate of detected errors was 0.34 
%. The most frequently detected errors are related to data analysis (83 %). In conclusion strategies are provided to detect the 
errors, and most of the errors can be detected with a secondary review of the final reports. 

 
Poster #2d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Tox / TDM / Endocrine 

 Incomplete Hydrolysis of Midazolam-Glucuronide Can Cause False Negatives on Urine Drug Confirmation by LC-MS/MS 
Christina Pierre - University of Virginia Department of Pathology *YI Grantee* 
‣ The benzodiazepine midazolam and its primary metabolite, 1-hydroxymidazolam, undergo glucuronic acid conjugation in the 
liver, which increases their solubility for renal excretion. Urine drug confirmation LC-MS/MS assays for benzodiazepines typically 
measure unconjugated drugs. Consequently, samples must be hydrolyzed prior to measurement, and the efficiency of hydrolysis 
can significantly impact the sensitivity of the assay for midazolam. We noted significant variations in midazolam detection between 
3 different laboratories and demonstrated that these variations may be attributed to varying efficiencies of hydrolysis. 1-
hydroxymidazolam measurements agreed more closely between laboratories and hence may be a more sensitive marker for 
midazolam detection in urine. 

 
Poster #3d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Tox / TDM / Endocrine 

 Evaluation of the Presence of Amphetamine as a Requirement for Reporting Methamphetamine in Confirmatory Urine Drug 
Testing 
Mehran Haidari - Elite Medical Laboratory  
‣ This study was conducted to evaluate this hypothesis that methamphetamine can be detected without presence of amphetamine 
in urine of patients from pain management clinics. A liquid chromatography mass spectrometry method was used to evaluate the 
presence of methamphetamine and amphetamine in 49.707 urine specimens. Methamphetamine was detected in 431 urine 
specimens (0.86 %). In 76 of methamphetamine positive specimens (17.6 %), amphetamine was detected with concentrations of < 
100 ng/ml. In clinical toxicology laboratories that perform urine drug testing methamphetamine can be reliably detected in urine 
while concentration of amphetamine is ≤ 100 ng/ml. 

 
Poster #4a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Analysis of Estradiol to Low pg/mL Levels in Human Serum by Triple Quadrupole Mass Spectrometry for Clinical Research 
Kristine Van Natta - Thermo Fisher Scientific  
‣ A method for the analysis of low levels of estradiol in human serum by triple quadrupole LC-MS was developed and evaluated for 
clinical research. Both liquid-liquid and solid-liquid extraction methods were evaluated. Both gave similar results for precision, 
accuracy, and matrix effects. Parameters that enhanced the detection limit included using ammonium fluoride in the mobile phase. 
The limit of quantitation was 1 pg/mL using BSA in PBS as surrogate matrix. The accuracy of the method was checked using CDC 
Phase 1 proficiency samples. All of the proficiency samples were within 15% of nominal concentration, indicating the method is 
accurate. 
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Poster #4c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Reverse Triiodothyronine (rT3) Quantitation in Blood Serum for Research Purposes by LC-MS/MS using Liquid-Liquid 
Extraction following Protein Precipitation 
Joseph Di Bussolo - Thermo Fisher Scientific  
‣ Reverse triiodothyronine (rT3), an inactive isomer of the thyroid hormone triiodothyronine (T3) was quantified from 5 to 60 ng/dL 
of blood serum subjected to protein precipitation followed by liquid-liquid extraction. Separation of rT3 from T3 was achieved by 
aqueous-to-methanol gradient elution through a heated reversed-phase LC column. The six-minute research method had a 0.8 
minute data window to prevent elution of T3 into the MS/MS and permit throughputs from 9 to 36 injections per hour using a 4-
channel LC-MS/MS system with excellent precision and correlation of donor-specimen results with those of a reference laboratory. 

 
Poster #5a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Salivary Cortisol Measurement: A Simple LC-MS/MS Method and the Comparison with Immunoassays 
Rongrong Huang - Houston Methodist Hospital *YI Grantee* 
‣ Late night salivary cortisol is an important and convenient tool for screening of Cushing’s syndrome. Routine immunoassays for 
salivary cortisol measurement are known for poor specificity and between-assay agreement. Therefore, liquid chromatography 
tandem mass spectrometry (LC-MS/MS) assays have been increasingly applied for their superior specificity and sensitivity. Here, we 
describe a simple LC-MS/MS method for sensitive and accurate quantification of salivary cortisol. The analytical performance of the 
new assay is also evaluated by comparing to another LC-MS/MS platform, and two different immunoassays. 

 
Poster #5d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Tox / TDM / Endocrine 

 Automated Extraction of 13 Drugs of Abuse from Human Breast Milk using EVOLUTE Express CX Prior to LC-MS/MS Analysis 
Mohamed Youssef - Biotage  
‣ Breast milk is the primary source of nutrition for infants until they are able to eat. Using illegal drugs while breast feeding can 
have severe consequences for both infant and mother. At Biotage, we developed a new automated extraction protocol for 12 
common drugs of abuse to be detected in breast milk using mixed-mode cation exchange solid phase extraction, EVOLUTE EXPRESS 
CX. This allowed detection of analytes at low concentrations. Modification of traditional extraction techniques has been used to 
generate method with excellent precision, accuracy, linearity, and the sensitivity necessary for an efficient quantitative workflow. 

 
Poster #6c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Fast and Easy Separation of 23 Drugs of Abuse including Resolution of Isobaric Opioids from Human Urine by UHPLC-MS/MS 
Stacy Tremintin - Thermo Fisher Scientific  
‣ There is a need for robust analytical methods for performing research on the measurement of drugs of abuse. This has resulted in 
hospital and screening laboratories needing to research new methods and tools for their screening protocols, manage the ever 
changing landscape of new novel psychoactive substances, and increase method throughput to meet increasing demand. Here we 
report an analytical method for clinical research for the quantification of common drugs of abuse in human plasma or serum, 
demonstrated stable for over 5000 injections. 

 
Poster #7a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Chromatographic Considerations for Amphetamine Analysis in the Presence of Gabapentin 
Laura Snow - Phenomenex, Inc.  
‣ Gabapentin is an anticonvulsant with many off-label uses. A 2017 study found combining opioids with gabapentin puts one at a 
greater risk for overdose than taking opioids alone. According to a 2018 report, gabapentin misuse is on the rise. Gabapentin is 
unmetabolized and found in high concentrations in urine which can make analysis of amphetamine difficult, both through 
overloading the LC column and saturating the source of the mass spectrometer. This work aims to examine the most commonly 
used drug research panel method conditions and evaluate modifications that can be made to alleviate these issues for robust 
analysis of amphetamine in a gabapentin positive sample. 

 
Poster #7c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Quantification of Serum Colistin by LC-MS/MS and Application to Critically Ill Patients 
Soo Young Moon - Pusan National University Hospital  
‣ We developed a quantification method for serum colistin level. This level was related with AKI. 
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Poster #9a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Urinary Steroid Profile and Doping: Development and Application of a GC-MS Method Based on Microwave and Ultrasound 
Assisted Derivatization 
Michele Iannone - Laboratorio Antidoping FMSI Rome *YI Grantee* 
‣ We are here presenting a rapid and simple gas-chromatography/mass spectrometry (GC-MS) method for the multi-target analysis 
of more than 40 compounds of diagnostic, clinical and forensic interest. The method is structured in a pre-treatment step 
(enzymatic hydrolysis, microwave and/or ultrasound assisted derivatization to form methoxyme-trimethylsilyl derivates), GC 
separation and MS detection in selected ion monitoring (SIM) mode and it allows to combine, in a single chromatographic run, the 
analysis of steroid markers belonging to the classes of androgens, estrogens, glucocorticoids and mineralcorticoids. 

 
Poster #10d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Tox / TDM / Endocrine 

 Simultaneous Quantitation of Tacrolimus, Sirolimus, Everolimus and Cyclosporine-A in Whole Blood via Coated Blade Spray-
Mass Spectrometry 
German Gomez - Restek Corporation  
‣ Coated Blade Spray (CBS) is a technology that combines sample preparation and direct coupling to mass spectrometry (MS) on a 
single device. Herein, CBS-MS is presented as a novel technology for the rapid and concurrent determination of commonly 
prescribed immunosuppressive drugs (ISDs) in whole blood: tacrolimus (TAC), cyclosporine-A (CycA), sirolimus (SIR), and everolimus 
(EVR). The assay was linear within the evaluated range of concentrations (0.1 - 100 ng/mL for EVR, SIR, and TAC; 1 - 1000 ng/mL for 
CycA). The limits of quantification were determined to be 2.5 ng/mL for CycA and below 1 ng/mL for EVR, SIR, and TAC. 

 
Poster #11b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Tox / TDM / Endocrine 

 Evaluation of a Multiplex Eight Steroid Hormone Assay using the Ultra-Performance LC-MSMS 
Kyunghoon Lee - Seoul National University Bundang Hospital  
‣ We developed and evaluated a multiplex eight steroid hormone assay including dehydroepiandrosterone (DHEA), 
dehydroepiandrosterone sulfate (DHEA-S), androstenedione, pregneneolone sulfate, cholesterol sulfate, testosterone, 17-
hydroxyprogesterone, and progesterone using UPLC-MS/MS. All steroid and ISs were determined by multiple reaction monitoring in 
positive ion mode except for sulfated steroid hormones in negative ion mode. All compounds were clearly separated without ion 
suppression. Analytical performances – precision, linearity, carryover and method comparison were acceptable. Our assay may be 
suitable for steroid profiling to determine steroid status of patiens. 

 
Poster #11c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Analysis of Synthetic Fentanyl Opioids in Serum Using Captiva EMR-Lipid Sample Preparation by LC-QTOF 
Julie Cichelli - Agilent Technologies  
‣ In a rapidly changing environment with new synthetic drugs appearing almost weekly, there is an analytical need to confidently 
identify these analytes in a timely manner. The use of high resolution accurate mass technology coupled with a novel sample 
preparation using Agilent’s Captiva EMR-Lipid allows for highly specific and selective identification of these emerging compounds in 
serum matrix. Captiva EMR–Lipid provides highly selective and efficient lipid/matrix removal without unwanted analyte loss. The 
novel EMR-Lipid technology removes lipids based on a combination of size exclusion and hydrophobic interaction. Effective lipid 
removal assures minimal ion suppression of target analytes, which significantly improves method reliability and lower limits of 
detection. 

 
Poster #11d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Tox / TDM / Endocrine 

 A Novel Solution for Vitamin K1 and K2 Analysis in Human Plasma by LC-MS/MS 
Dan Li - RESTEK  
‣ Vitamin K is a group of fat-soluble vitamins divided into vitamin K1 (one compound, phylloquinone) and K2 (a group of 
compounds, menaquinones). As an interest for their biological action in extra-hepatic tissues is increasing, an accurate and simple 
measurement of vitamin K status remains a critical issue for both clinical research and diagnostics. There is a high degree of 
analytical challenges in vitamin K analysis, as it is the most lipophilic and least abundant of the fat-soluble vitamins. In this study, a 
simple and fast plasma sample preparation procedure was developed using phospholipid removal in combination with a 
chromatographic analysis using a Raptor Biphenyl column. The method provides a novel solution towards vitamin K research and 
high-throughput clinical diagnosis. 
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Poster #12b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Tox / TDM / Endocrine 

 Interlaboratory Comparison Study for the Measurement of Immunosuppressive Drugs in Blood by LC-MS/MS Among Clinical 
Laboratories in Korea 
Hyun-Ki Kim - University of Ulsan College of Medicine  
‣ An interlaboratory comparison study for the measurement of immunosuppressive drugs in blood was carried out. Ten clinical 
laboratories in Korea tested 3 concentration levels of pooled patient samples for cyclosporine, tacrolimus, sirolimus, everolimus, 
and mycophenolic acid (MPA). Interlaboratory CVs were 9.4, 5.9 and 7.0 % for cyclosporine, 9.0, 6.4 and 8.4 % for tacrolimus, 8.3, 
15.1 and 5.1 % for sirolimus, 13.6, 10.2 and 8.4 % for everolimus, and 7.6, 9.5 and 2.4 % for MPA in level 1, 2 and 3, respectively. 
There was a significant correlation between sirolimus and everolimus z-scores suggesting presence of common systematic error 
source. 

 
Poster #12c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 A Comparison of Phospholipid Removal Methods & Plates 
Ron Thomas - ARUP Institute for Clinical and Experimental Path  
‣ During method development of liquid chromatography/mass spectrometry based assays, a number of technical challenges can be 
encountered due to the co-elution of phospholipids with the target analyte(s), e.g. suppression of signal, or shortened analytical 
column life. We have evaluated the performance of several commercially available phospholipid removal methods and compared 
their performance to liquid-liquid extraction (LLE) and protein precipitation (PPE). Here we present the results of our evaluation of 
Phenomenex Phree, Novum SLE, Strata DE, Biotage ISOLUTE PLD+, ISOLUTE SLE+, Waters Oasis PRiME HLB µElution and Agilent 
Captiva EMR-Lipid removal plates to each other and to LLE & PPE techniques. 

 
Poster #13a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 A Retrospective Study of Clinical Cases Tested in Pain Management Panel using LC-MS/MS 
Sheng Feng - University of Pennsylvania *YI Grantee* 
‣ The toxicology laboratory in the Hospital of the University of Pennsylvania started to offer combined screening and confirmation 
urine drug testing using an LC-MS/MS method, for the pain management clinic in the health system since October 2018. This 
method contains 43 analytes in three groups, including drugs of abuse, benzodiazepines, and opioids, and replaces a combination 
of LC-MSMS, GC-MS and immunoassay methodologies previously employed during the prior 6 years for pain management. We 
retrospectively analyzed data from 550 specimens since the test went live and investigated ordering pattern, drug prevalence, and 
concentration ranges, with the goal to understand clinician needs and further improve testing and reporting. 

 
Poster #13c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Automated Method for High-Throughput LC-MS/MS Quantitation of Testosterone from Serum: Validation and Interlaboratory 
Comparison 
Nicholas Chestara - DPX Technologies  
‣ A novel automated method for the quantitation of testosterone in serum was developed using DPX Low Porosity Filtration Tips 
(LPFT) on a Hamilton MICROLAB® NIMBUS96 system with liquid chromatography tandem mass spectrometry (LC-MS/MS). The tip-
based method uses a quick (< 2 min) and effective, DPX patent-pending, Tip-on-Tip technology that provides an automated 
alternative to centrifugation and filtration. Calibrations for testosterone were linear over a range of 2.0 ng/dL to 1000 ng/dL with a 
correlation coefficient 0.9997. A blind study with a corresponding laboratory based on 55 positive patient samples produced an R2 
value of 0.9808 for quantitative results. 

 
Poster #14b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Tox / TDM / Endocrine 

 Structures for Lossless Ion Manipulations (SLIM)-Mass Spectrometry (MS) for High Resolution Ion Mobility Analysis of 
Immunosuppressive Drugs 
Kelly Wormwood - MOBILion Systems Inc.  
‣ In 2017 alone, 34,770 organ transplants were performed, which is a record high for the 5th consecutive year. Everyone who has 
an organ transplant is prescribed a panel of immunosuppressive drugs that need to be accurately, reliably, and consistently 
monitored in a high throughput manner, to ensure the immune system does not reject the new organ, and no harmful side effects 
occur. Here we demonstrate the use of the ion mobility technology Structures for Lossless Ion Manipulations (SLIM) Mass 
Spectrometry (MS) for analysis of four common immunosuppressive drugs (Tacrolimus, Sirolimus, Everolimus, and Cyclosporin A). 
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Poster #14c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Clinical Urine Mega Method by LC-MS/MS 
Lisa Wanders - Health Network Laboratories  
‣ This improved sample preparation method allows for the quantitative measurement of over 60 drugs of different classes in urine 
for clinical purposes. Drugs of abuse include naturally occurring, semi-synthetic and synthetic drugs. The use of hydrolysis in the 
analysis of natural and synthetic drugs in urine has become standard practice in toxicology labs. Many laboratories currently use 
solid phase extraction or solid liquid extraction techniques in the sample preparation of urine. This new improved method reduces 
sample prep time, limits transfer steps, improves column life, and reduces instrument downtime. 

 
Poster #15a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Assessment of Lidocaine Interference in Cocaine Measurement Using LC-MS/MS and Immunoassay Methods 
Maryam Salehi - Emory University School of Medicine *YI Grantee* 
‣ In this study, we aim to determine if treatment with lidocaine during routine medical procedures can cause any interference with 
cocaine measurement for urine drug screen immunoassays. The clinical utilization of LC-MS/MS technology provides simultaneous 
quantitative analyses of cocaine and lidocaine metabolites. We developed a LC-MS/MS method and applied this method to analyze 
urine samples from 80 volunteer patients prescribed for lidocaine. We measured lidocaine and its primary metabolite (nor-
Lidocaine/MEGX), metabolites of cocaine including benzoylecgonine, cocaethylene and ecgonine methyl ester. Urine samples were 
also measured with immunoassay methods for cocaine metabolite (benzoylecgonine). Finally, the immunoassay results were 
compared with LC-MS/MS results to identify the presence of false-positives. 

 
Poster #15c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Development and Validation of a Selegiline in Breast Milk using LC-MS/MS 
Abed Pablo - Johns Hopkins University School of Medicine *YI Grantee* 
‣ Selegiline is a selective monoamine oxidase-type B inhibitor that may be used for the treatment of early stage Parkinson’s 
disease, depression, and dementia. Studies have shown Selegiline is metabolized into amphetamine, methamphetamine, 
norselegiline, and selegiline-n-oxide. Selegiline falls into FDA pregnancy category C. No controlled studies have been done in 
humans; clinicians only recommend the use of the drug when the benefits outweigh the risk. In this study we describe the 
development and validation of a robust HPLC-MS method that measures Selegiline and its metabolites in human blood and 
breastmilk matrices. In addition, we present our investigation of blood and breastmilk samples from a breastfeeding mother 
actively taking Selegiline. The method is linear for each compound up to 250ng/mL. 

 
Poster #16d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Tox / TDM / Endocrine 

 Quantitation of Benzodiazepine and Z-Drug Hypnotics Using High Resolution Accurate Mass LC-QTOF Mass Spectrometry 
Artem Filipenko - Bruker  
‣ The application of LC-QTOF full scan, accurate mass analysis has been shown to deliver accurate quantitative results for the 
analysis of 13 benzodiazepines and z-drug hypnotics in serum. The demonstrated method offers several advantages over the 
conventional tandem mass spectrometry (LC-MS/MS) multiple reaction monitoring (MRM) techniques typically used for this 
purpose. In addition to intrinsically higher identification and confirmation confidence levels provided by the high resolution 
accurate mass (HRMS) analysis, it also allows the possibility of retrospective quantitative/qualitative investigations to be 
undertaken based solely on completeness of the squired data and without the requirement for further sample analysis. 

 
Poster #17b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Tox / TDM / Endocrine 

 Defining Validation Requirements for Quantification of Therapeutic Monoclonal Antibody Biosimilars by Mass Spectrometry 
Sarah Delaney - Mayo Clinic *YI Grantee* 
‣ Biosimilars to infliximab (Remicade, Janssen Pharmaceutical) continue to emerge, with two FDA-approved options currently 
available. Therapeutic drug monitoring of infliximab is associated with positive clinical outcomes. Considering the confirmed 
structural and functional similarities of biosimilar drugs, we propose that minimal validation is needed to implement testing these 
biosimilars on existing validated mass spectrometry-based infliximab assays. We will be presenting full validation data on one 
biosimilar, Inflectra, and will demonstrate no apparent difference in the light chain amino acid sequence for another biosimilar, 
Renflexis. 
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Poster #17d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Tox / TDM / Endocrine 

 Prevalence of Concomitant Opioids, Benzodiazepines and Ethanol in a Pain Patient and Mental Health Population 
Sarah Shumaker - Aegis Sciences Corporation  
‣ The effect of drug interactions resulting from intake of a combination of opioids, benzodiazepines and ethanol is of significant 
concern. Objective identification of potential drug-drug interactions is not typically performed and these interactions may go 
undetected. We examined the prevalence of detecting these drug classes together to determine the scope of this concern. As part 
of a drug-drug interaction urine profile, we examined drug class prevalence in chronic pain, addiction treatment and mental health 
patients. A total of 63008 urines were obtained over 1 year and analyzed by LC-MS/MS. Opioids and benzodiazepines were 
identified together in 15.2% of males and 11.3% of females. Co-positive ethanol metabolites were detected much less frequently (< 
4%). These data provide beneficial insight regarding prevalence of these commonly-encountered drug classes in a relevant 
population. 

 
Poster #18b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
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 Development of LC-MS/MS Assay for Oxcarbazepine and Retrospective Analysis of Pediatric vs. Adult Populations 
Grace Kroner - University of Utah *YI Grantee* 
‣ Monitoring the concentration of an anti-epileptic drug (AED) to ensure that it falls within a therapeutic window is a well-
established practice. However, there is a lack of information regarding expected concentrations in pediatric populations for newer 
AEDs. A mass-spectrometry based assay was developed to detect oxcarbazepine’s major metabolite, monohydroxy derivative, in 
serum or plasma. Using this assay, we retrospectively queried patient data and compared the concentrations observed in adult and 
pediatric populations. While we observed that the median concentration for both populations was within the estimated 
therapeutic interval, the distribution of concentrations in the pediatric population was significantly different than the adult 
population. 

 
Poster #19b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
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 Assessing Nutritional Status of Fat-Soluble Vitamins in Chinese Population using a Novel LC-MS/MS Assay 
Zhouyang Kang - Hangzhou Calibra Diagnostics  
‣ Fat-soluble vitamins, including Vitamin A, Vitamin D, Vitamin E and Vitamin K, are functionally important for normal growth and 
metabolism. Deficiencies of fat-soluble vitamins are commonly found for all ages of people in China. In recent years, mass 
spectrometry-based assay has been recognized as Gold-standard method to assess serum level for fat soluble vitamins in China’s 
clinical labs. Here we report the development of a novel sensitive LC-MS/MS method for measuring Vitamin A, 25-hydroxy Vitamin 
D, Vitamin E and Vitamin K1 in serum. We have tested more than 20 thousand samples since the adoption of the methods and the 
statistical findings were also reported. 

 
Poster #19c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
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 Ultra-Sensitive Quantification of Trastuzumab Emtansine in Plasma 
Michael Jarvis - SCIEX  
‣ Quantification of monocolonal antibodies (mAbs) and antibody-drug conjugates (ADCs) in biological fluids play a critical role 
across multiple stages of the biotherapeutic development and clinical trial drug monitoring. LC-MS has been routinely adopted for 
biologics quantitation serving as the orthogonal technology to the traditional ligand binding assays (LBAs). Herein we introduce a 
hybrid LBA/MicroLC-MS/MS workflow for ultra-sensitive quantification of Trastuzumab Emtansine in plasma. 

 
Poster #21a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 A LC-MS/MS Method for the Quantification of Temozolomide in Mouse Brain following Intra-Cerebral Brain Micro-Dialysis 
Raghavi Kakarla - Cleveland State University *YI Grantee* 
‣ Temozolomide (TMZ) is a FDA approved drug for the treatment of high grade brain tumors, glioblastoma multiforme and 
refractory anaplastic astrocytoma. However oral administration of TMZ is not effective and often leads to systemic toxicity. Hence, 
targeted drug delivery by means of intra cerebral brain micro dialysis is being investigated as an alternative route of administration. 
For this purpose, we have developed and validated a LC-MS/MS method that could quantify TMZ in mouse brain following into 
cerebral brain micro dialysis. We were able to solve poor recovery (63%) and high matrix effect (>200%) issues reported earlier. Our 
method has been validated according to the FDA guidelines and demonstrated 80% recovery and <15% matrix effects. 
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Poster #22b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Tox / TDM / Endocrine 

 Serum Estradiol Measurement in Pediatric Patients by LC-MS/MS without Derivatization 
Katerina Sadilkova - Seattle Children's Hospital  
‣ We developed, validated and applied in pediatric clinical testing a sensitive and specific liquid chromatography-mass 
spectrometry assay for measurement of low levels of estradiol in negative electrospray without derivatization. Serum samples were 
cleaned by 96-well plate solid liquid extraction format, and sensitivity was enhanced by ammonium fluoride and by summation of 
three almost identical transitions. In order to use a minimally altered serum as the matrix for calibration standards and quality 
controls, we used 13C3-estradiol for standards and controls preparation, 13C6-estradiol as the internal standard. We conducted the 
thorough assay validation to ensure accuracy of our results. 

 
Poster #22c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
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 Drugs of Abuse Screening and Quantification directly from Urine Using Paperspray Technology for Clinical Research 
Cornelia Boeser - Thermo Fisher Scientific  
‣ A method for rapid drugs of abuse screening for clinical research was developed using the Thermo Scientific™ new VeriSpray™ 
PaperSpray ion source. Without any sample preparation, 19 compounds, including opiates, amphetamines, cocaine, and PCP, were 
screened within 1 minute and met precision and accuracy requirements at the respective cutoff level. Calibration curves and QC 
samples were acquired for cocaine and its metabolite, benzoylecgonine. Both curves are linear and QC samples show very good 
precision and accuracy. Overall, the PaperSpray method is accurate and reliable, and a valid alternative to existing, 
chromatography-based methods. 

 
Poster #23a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 A Simplified and Automated LC-MS/MS Method to Determine of 25-OH-Vitamin D2/D3 in Human Serum using Strata RP 
Online Extraction Column 
Xianrong (Jenny) Wei - Phenomenex  
‣ To determine of 25-OH-Vitamin D2/D3 in human serum, this simple and fast approached assay has combined on-line solid phase 
extraction and bio-analytical LC-MS/MS method with a total run time of less than six minutes including the system equilibration. 
The speed of this method associated with its accuracy and precision make it ideal for the high throughput research and production 
environment. 

 
Poster #23c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Analysis of D and L-Amphetamines Using Reversed-Phase LC-MS/MS 
Frances Carroll - Restek Corporation  
‣ Amphetamine and methamphetamine are psychostimulant drugs and occur as two enantiomers, dextrorotary and levorotary, as 
a result of their chiral center. The dextro-methamphetamine (d-isomer) form is highly abused and is typically found in illicit 
preparations. However, detection of abuse is complicated because consumption of over-the-counter and prescription medications 
may yield positive results if the analytical method used cannot distinguish between the enantiomers. Our method employs a simple 
pre-column derivatization followed by dilution and results in a selective, specific analysis of d- and l-amphetamine and 
methamphetamine enantiomers using a 7 minute reversed-phase gradient on a C18 column. 

 
Poster #23d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
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 Quantitative Analysis of 58 Antipsychotics and Antidepressants in Human Urine by LC-MS/MS 
Shane Stevens - RESTEK  
‣ Human mental health disorders have become modern-day living diseases and contribute significantly to worldwide morbidity and 
mortality. This is reflected in fast growing numbers of antipsychotics (APs) and antidepressants (ADs) entering the market and the 
rising rate of prescription. It has been reported that the patient’s adherence to prescribed APs is quite low, and thus new clinical 
recommendations have been released regarding when and how to use urine testing procedures to help monitor adherence. A 
comprehensive method was developed for simultaneous quantification of 58 AP/AD drugs and metabolites using the combination 
of a simple urine hydrolysis procedure and a fast 5.5-minute chromatographic method with special emphasis given to the 
separation of isobaric compounds and the reduction of carryover. 
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Poster #26a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 High-Throughput Validated Method for the Quantification of Beta-Lactams:Meropenem, Tazobactam, Cefepime, and 
Piperacillin in Plasma using LC-MS/MS 
Matthew Bjergum - Mayo Clinic  
‣ Antibiotic use is lifesaving in the right context, but unnecessary, imprecise, or inappropriate use yields dangerous consequences. 
Beta-lactams are the backbone of treatment regimens in the intensive care unit (ICU) due to their favorable spectrums, 
effectiveness, and safety profiles. These drugs exhibit time-dependent bacterial killing. Achievement of sufficiently high beta-lactam 
drug levels throughout the dosing interval improves patient outcomes and limits the development of resistance. Validated methods 
for beta-lactams in plasma are currently limited. Therefore, we present a method for the quantification of meropenem, 
tazobactam, cefepime, and piperacillin in plasma using LC-MS/MS. 

 
Poster #26b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
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 Quantification of Six Antiepileptic Drugs by UPLC-MS/MS 
Ya-Ching Huang - Chang Gung Memorial Hospital, Linkou  
‣ Epilepsy is one of the most common symptoms of neurological diseases. Measuring antiepileptic drug levels in blood is frequently 
used to optimize drug dosage and assess patient compliance. To provide quantitative testing of antiepileptic drugs for clinical 
service, we have successfully developed UPLC-MS/MS based assays to monitoring newer generation antiepileptic drugs including 
lacosamide, lamotrigine, levetiracetam, oxcarbazepine, topiramate, and zonisamide. After protein precipitation, samples were 
separated on a C18 column followed by positive electrospray ionization and tandem mass spectrometric detection. Total run time 
was 6 minutes. This rapid and efficient method is successfully applied in epileptic patients. 

 
Poster #26c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
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 Validation of an ICP-MS Clinical Method for Determination of Multiple Toxic Elements in Urine 
Jocelyn Jeansonne - Texas Department of State Health Services  
‣ Toxic metals are prevalent throughout the environment as a result of both natural and anthropogenic processes. Therefore, toxic 
metal analysis is critical to determining exposures in applications ranging from bio-monitoring, occupational health and emergency 
response. An ICP-MS Clinical Method was validated for the simultaneous quantitative determination of multiple toxic and 
nutritional elements (Be, As, U, Pb, Tl, Be, Cd, Mn, Co, Sr, Mo, Sn, Sb, Cs, W, Pt) to determine the ruggedness, robustness and 
relevance of the method. Using this method, an at-risk population (near heavy industry), was analyzed and results compared to the 
updated tables of the nHANES 4th Report. 

 
Poster #26d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
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 Development of Predictive Models for the Structural Characterization of Anabolic Androgenic Steroids and the Identification 
of “Designer” Compounds 
Francesco Botre - Laboratorio Antidoping FMSI  
‣ We are presenting a novel approach for the structural characterization of anabolic androgenic steroids (AAS) following GC-qTOF 
analysis. 133 AAS were preliminarily characterized, and the chemometrics analysis of the GC-qTOF data allowed to group them in 5 
subclasses based on chromatographic profile, common fragments and spectral trends. The use of a modeling classification method 
allowed to define the characteristics of uniqueness of the investigated steroid subclasses. The efficacy of the method was 
confirmed by the correct identification of designer steroids whose chemical structures were different than those of any of the 133 
prototypes. 

 
Poster #29a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
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 Measuring Low Levels of Non-Derivatized Estrogens by LC-MS/MS in Negative ESI Mode: What to Watch For 
Julie Ray - ARUP Laboratories  
‣ Derivatization with dansyl chloride for LC-MS/MS analysis of estrogens suffers from poor specificity. We evaluated a non-
derivatized method for improving specificity and sensitivity in negative ESI mode using ammonium fluoride as a mobile phase 
additive on a SCIEX 5500 triple quadrupole mass spectrometer. Column and mass spectrometer performance were assessed with 
various ammonium fluoride concentrations. Sensitivity of the detector was evaluated with and without ion summation. Supported 
liquid extraction was used for sample cleanup. 0.2 mM ammonium fluoride in water produced optimum ionization of analytes, 
however higher concentrations were required for quick equilibration of the LC column. Summation of MRM transitions was 
required to reach an LOQ of 2.5 pg/ml for estradiol. 
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Poster #29d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Tox / TDM / Endocrine 

 Flow Injection Analysis –Library Spectral Identification (FIALS) as a New Low-Cost Qualitative Drug Screening Solution 
Michael Roberts - Chem Quant Analytical Solutions LLC  
‣ Currently, there is an opioid crisis on top of a pre-existing need for fast and accurate drug screening. The most common technique 
is immunoassay which requires costly reagent purchases, often contracted for years at a time. We have also garnered, from 
evaluating immunoassay screening that it often produces nonspecific binding, yielding inaccurate results. In response to these 
factors our group has developed a new low-cost screening methodology called Flow Injection Analysis –Library Spectral 
identification (FIALS). Performance of the technique was verified with precision and accuracy studies as well as interlab comparison 
on both Immunoassay and LC/MS/MS. 

 
Poster #30a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
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 Hetero-Phase Matrix for Improved Analysis of T4 by MALDI-TOF Mass Spectrometry 
Jooyoon Noh - Yonsei University *YI Grantee* 
‣ Hetero-phase matrix of CHCA and graphene is introduced as a solid matrix in MALDI-TOF mass spectrometry for improved 
analysis of T4 (Thyroxine). Optical and thermal properties of hetero-phase matrix were characterized by UV-VIS spectrometer and 
differential scanning calorimetry. Based on such properties, mixed-component matrix results in enhanced signal-to-noise ratio, 
lower limits of detection and linear detection response of T4 compared to the conventional matrix in MALDI-TOF mass 
spectrometric analysis. T4 in human serum was also quantitatively detected by protein precipitation/extraction process followed by 
MALDI-TOF mass analysis. MALDI-TOF mass spectrometry using hetero-phase matrix presents the improved detection of T4 and 
demonstrates the applicability to clinical diagnosis of hypothyroidism. 

 
Poster #33c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
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 Overview of European Validation and Verification Data for the New Fully-Automated LC-MS/MS Total Vitamin D Assay on the 
Cascadion™ SM Clinical Analyzer 
Marta Kozak - Thermo Scientific  
‣ The Cascadion Analyzer is an easy to use, random-access analytical platform implementing LC-MS/MS technology. Performance of 
the Vitamin D assay for the quantitation of 25-hydroxy Vitamin D3 and 25-hydroxy Vitamin D2 in human serum and plasma was 
evaluated according to CLSI guidelines. NIST standard reference materials and CDC certified serum samples were analyzed to 
evaluate accuracy. Precision, accuracy, linearity, limit of quantitation, absence epimer interference, and method robustness met 
accepted laboratory criteria. Sixteen types of collection tubes were qualified. A calibration curve stability of 2 weeks was 
demonstrated. A reference range was established using the US population. 

 
Poster #34a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
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 High-Throughput Label Free Biochemical Analysis by using Thermal Desorption Ambient Ionization Coupled with Mass 
Analysis 
Brian Musselman - IonSense, Inc.  
‣ Thermal desorption ambient ionization in close proximity to the atmospheric pressure inlet of an LC/MS system has been used to 
complete rapid urine, plasma, and saliva drug assays. In prior direct analysis experiments we pipetted relatively large (5ul) volumes 
of samples onto a target in order to achieve relevant detection limits for the drugs of interest. This lead us to abandon the 
approach. In this work we demonstrate determination of lower detection limit for drugs of abuse in urine and oral fluid enabled by 
using sub-microliter quantities of raw urine and untreated saliva instead of larger samples. 

 
Poster #34c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
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 Development and Validation of a LC-MSMS Bioanalytical Method for the Bile Acid Precursor 7a-hydroxy-4-cholesten-3-one in 
Serum or Plasma 
Brett Holmquist - Endocrine Sciences  
‣ The development and validation a bioanalytical LC-MS/MS method for the bile acid precursor 7a-hydroxy-4-cholesten-3-one in 
serum or plasma is described. The method uses isotope dilution, liquid-liquid extraction, reversed phase HPLC and tandem mass 
spectrometry. 
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Poster #35d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
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 Fully Automated Drug of Abuse Analysis with Zivak FX-2000 Flexible UHPLC System 
Avni Cavdar - Zivak Technologies  
‣ Zivak FX-2000 is a fully automated flexible UHPLC System with fully automated modules. It works connected to a MS/MS 
instrument. FX-2000 prepares and injects the sample to MS/MS without any user intervention. The analyzers can be customized 
with a wide range of sample preparation modules options and can be designed to be used for many different method. By full 
automatization, it aims at preventing all manual sample preparation related errors, turning MS/MS instruments into convenient 
tools for routine analysis and providing solution to low throughput problem is chromatographic analysis. 

 
Poster #36a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
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 Dried Blood Spots as an Alternative Sample Type for the Analysis of Total Testosterone 
Katherine Turner - Mayo Clinic *YI Grantee* 
‣ Total serum testosterone is a major mailed-in test and is subject to sample rejection due to improper transportation. Here we aim 
to access the utility of measuring testosterone in dried blood spots (DBS). Method comparison between serum and DBS showed 
good correlation with a slight positive bias towards the DBS. Precision was high with samples at concentrations >100 ng/dL, 
however, precision was lacking at lower concentrations. DBS stability at room temperature up to 9 months was shown along with a 
lack of carryover. These data show the potential of DBS for the measurement of testosterone in a large reference laboratory. 

 
Poster #37d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
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 Capturing the Gold Standard: How to Mine 24 Hour-Equivalent Data from Four Samples Collected Over 24 Hours 
Ahmed Najar - Rocky Mountain Analytical - Division of LifeLabs  
‣ In order to simplify sample collection and drive both compliance and standardization, we developed a pool recipe that captures 
the circadian cycle for a panel of 34 urine steroids. We built a classic multiple regression and machine learning model to construct 
the pool that best captures the 24 hour collection. The Machine Learning model performed better and its corresponding recipe was 
used for empirical validation. The correlations varied between parent compounds and downstream metabolites and all came as 
significant. We hope this original research will inspire better sampling and standardization. 

 
Poster #38a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
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 An Approach to Differentiating Isomers with Coated Blade Spray Mass Spectrometry 
Simone Tchu - University of California, San Francisco  
‣ Coated blade spray mass spectrometry (CBS-MS) is a direct to MS technology that has the potential to be a valuable tool for pain 
management testing. However, without liquid chromatography (LC) and chromatographic separation a relevant question is: “Can 
we differentiate the isomer pairs morphine from hydromorphone (286.1 m/z) and codeine from hydrocodone (300.1m/z)?”. Signal 
ratios of two transitions used to monitor isomer pairs were used to differentiate isomers from each other. Applying this strategy to 
de-conjugated urine samples from pain management patients, there was a high level of agreement between LC-MS/MS and CBS-
MS/MS results in terms of identifying the drug taken. 

 
Poster #38b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
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 Evaluation of a New Optimized Beta-Glucuronidase for Flash-Hydrolysis 
Jose Callejas - KuraBiotec  
‣ In this study, we evaluated the efficiency of a recombinant beta-glucuronidase, BGTurboPlus, for flash-hydrolysis of a panel of 5 
conjugated analytes. We compared BGTurboPlus to 5 other beta-glucuronidases available in the market to test their activity when 
doing flash hydrolysis of Codeine-6G using LC-MS/MS for quantification. We found that BGTurboPlus can hydrolyze the conjugated 
analytes with no incubation time required, showing the highest performance against the competitors as judged by the recovery 
percentage. 

 
Poster #38c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Robust Quantitative Analysis of EDDP by Paper Spray-Mass Spectrometry 
Neloni Wijeratne - Thermo Fisher Scientific  
‣ An analytical method was developed that quantitatively detects EDDP, an opioid metabolite, in whole human blood using the new 
Thermo Scientific™ Paper Spray Ion Source. No sample preparation was required as whole blood was spotted directly onto sample 
plates and then dried and solubilized with an organic solvent mixture. A voltage was applied with the aid of a spray solvent to 
facilitate ionization and introduction of the sample into the MS. The method was one minute per sample and after a total of 240 
automated repeated injections yielded robust, quantitative analysis of EDDP by a triple quadrupole MS. 
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Poster #39b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Tox / TDM / Endocrine 

 The Development and Validation of a Paper Spray Ionization-Mass Spectrometry Assay for the Simultaneous Quantification of 
Five Tri-Azole Anti-Fungal Agents 
Lindsey Kirkpatrick - Indiana University School of Medicine  
‣ Invasive fungal infections are a major cause of morbidity and mortality in vulnerable patient populations, including premature 
neonates and immunocompromised hosts. Mold-active tri-azoles are often utilized for these infections and require therapeutic 
drug monitoring to achieve optimal concentrations and prevent toxicity. Unfortunately, most patient samples must be sent to 
outside reference laboratories, which can delay alteration of dosing regimen and affect patient care. New methods that can be 
performed at the institutional level are needed to address this issue. We report the development and validation of a rapid paper 
spray ionization-mass spectrometry assay (PSI-MS) for simultaneous quantitation of five mold-active tri-azoles. 

 
Poster #39c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Validation of a LC-MS/MS Method for the Quantification of Plasma Atorvastatin, Rosuvastatin, and their Metabolites 
Yeo-Min Yun - Konkuk University School of Medicine  
‣ A sensitive, accurate and selective liquid chromatography–tandem mass spectrometry method (LC–MS/MS) was implemented 
and validated for the simultaneous quantitation of atorvastatin (AT) and its metabolites, 2-hydroxy atorvastatin (2-AT) and 4-
hydroxy atorvastatin (4-AT), and rosuvastatin (RST) and its metabolites, N-desmethyl rosuvastatin (DM-RST) and rosuvastatin-5S-
lactone (RST-LAC), in human plasma. Sample preparation of the both assays were based on liquid-liquid extraction. The separation 
of all compounds was achieved in less than 5 min. The method has showed an adequate accuracy, precision, and sensitivity. The 
methods were successfully applied and suitable for the analysis of pharmacokinetics within our main pharmacogenetic research. 

 
Poster #40a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Fully Integrated Analysis of Hormones using CLAM-2000 and LCMS 8050 in Serum and Urine Matrices 
Asra Gilani - Shimadzu Scientific Instruments  
‣ Currently sample preparation for the detection of Hormones in serum or urine by LC-MS/MS involves complex offline extraction 
methods such as solid phase extraction or liquid/liquid extraction, all of which require additional sample concentration and 
reconstitution in an appropriate solvent which are time-consuming and are more vulnerable to variability due to analyst errors 
during manual preparation. Our approach to offering a high sensitivity hormone detection method and timely, automated analysis 
of multiple samples is to use an automated sample preparation system, that requires no human intervention from loading samples 
to obtaining results, coupled to the detection capabilities of a high-sensitivity triple stage quadrupole mass spectrometer. The 
CLAM-2000 is the first sample preparation module that is fully integrated with LC separation and MS detection of small molecules. 

 
Poster #40c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 UPLC-MS/MS Analysis of DHT, DHEA, Testosterone, Androstenedione, 17-OHP and Progesterone in Serum for Clinical 
Research 
Dominic Foley - Waters Corporation  
‣ Here we evaluate an offline automated method for the measurement of serum dihydrotestesterone (DHT), 
dehydroepiandrosterone (DHEA), testosterone, androstenedione, 17-hydroxyprogesterone (17-OHP) and progesterone, enabling 
steroid profiling for the investigation of metabolic dysfunction biomarkers for clinical research. A UPLC-MS/MS method was 
developed using a mixed-mode Solid Phase Extraction (SPE) sorbent in 96-well plate format, improving workflow and reducing 
sample preparation time. Chromatographic resolution between structurally related steroid species was achieved using a reversed 
phase C18 UPLC column. This offline automated method demonstrates excellent linearity, analytical sensitivity, selectivity, precision 
and accuracy, while providing high sample throughput capabilities. For Research Use Only, Not for use in diagnostic procedures. 

 
Poster #41a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Recommendations for the Determination of Matrix Suppression in Biological Samples by UPLC-ESI-MS/MS: Extending Quality 
Measures in Forensic Toxicology 
Sabra Botch-Jones - Boston University School of Medicine  
‣ Ion suppression or enhancement of analytes due to incomplete removal of matrix components can negatively impact analytical 
methods. These effects include altering signal intensity and decreasing quantitative accuracy. The objective of this study was to 
demonstrate the use of post-column infusion as a tool to evaluate the effectiveness of sample preparation methods to reduce 
matrix effects. Drug-free human blood was extracted using different sample preparation techniques and were evaluated separately 
and in combination. Analytes were selected to capture the effects of matrix suppression on those that elute at different time 
points. It was determined that later eluting analytes were most affected by lipid and phospholipid transitions. Post-column infusion 
was effective in mapping the suppression events versus retention time to predict issues with quantitation for specific analytes. 
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Poster #41c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Sample Preparation Strategies for Accurate Quantification of Infliximab for Clinical Research 
Peter Harrsch - Waters Corporation  
‣ Reliable and analytically precise clinical research methods are required to study the inter-individual variability of monoclonal 
antibodies (mAbs). Interest is steadily gaining in the use of LC-MS/MS for the quantification of mAbs, due to the benefits of 
multiplexing, improved analytical selectivity and broader dynamic range. However, the LC-MS/MS protein quantification workflow 
has challenges; there is currently no standardized workflow, options can be complex and laborious and often require optimisation 
for each mAb. Using a kit-based sample preparation strategy, direct digest and immunoaffinity enrichment LC-MS/MS methods 
were developed for the quantification of infliximab for clinical research. Both workflows demonstrated good linearity, analytical 
sensitivity and precision across the infliximab concentration range. For Research Use Only. Not for use in diagnostic procedures. 

 
Poster #42c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Improved Quantitative Detection of Phosphatidylethanols in Human Blood as Biomarkers for Alcohol Consumptions 
Chad Moore - ARUP Laboratories  
‣ Phosphatidylethanols (PEths) are a class of lipids formed in blood in the presence of ethanol, which are then incorporated into the 
membrane of erythrocytes. Therefore, PEths serve as a specific long-term biomarker for alcohol consumption. Although PEths are 
unambiguous for exposure to ethanol, endogenous lipids often prevent accurate quantitation at low concentrations and prevent 
their utility in detecting low to moderate drinking. Herein is described a new, selective and robust method for the accurate 
quantitation of two PEths, 16:0/18:1 and 16:0/18:2, free from endogenous interferences and with improved sensitivity. 

 
Poster #45b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Tox / TDM / Endocrine 

 Fast Multiplexed Analysis of Cannabinoids and their Metabolites in Urine Using Masshunter Streamselect LC-MS System 
Andre Szczesniewski - Agilent Technologies  
‣ A highly specific and sensitive multiplexed LC/MS analysis of cannabinoids and their metabolites has been developed for the 
following analytes – cannabidiol (CBD), cannabidiolic acid (CBDA), cannabinol (CBN), tetrahydrocannabinol (THC), nor-9-carboxy-Δ9-
tetrahydrocannabinol (THC-COOH), 11-hydroxy-Δ9-tetrahydrocannabinol (THC-OH). Sample throughput was nearly quadrupled 
(3.7x) by running four independent, staggered chromatographic analyses with a single mass spectrometer using integrated 
StreamSelect LC-MS software. Samples and calibrators were grouped and quantitated based on the stream on which they were 
acquired. Retention time reproducibility is excellent. In 24-hours, 894 samples were analyzed, which equates to 97 seconds per 
analysis; compare to a 6-minute runtime using traditional LC-MS. 

 
Poster #46a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 The Development and Validation of a Clinical LC – MS/MS Method for the Quantification of Anti-Epileptic Drugs in Serum 
Samples 
Don Davis - Vanderbilt University *YI Grantee* 
‣ Routine quantification of AED small molecules in clinical laboratories is challenging as current methods, such as immunoassays 
and liquid chromatography-UV detection, do not possess the selectivity, or low limits of detection and quantification required in 
clinical applications. This work reports a RPLC–MS/MS method to detect and quantify AEDs in human blood serum. Calibration 
curves for each AED extracted from serum were generated to assess range of linearity, sensitivity, and other figures of merit (e.g. 
LOD, LLOQ and ULOQ). The optimized method described herein provides sample preparation procedures to extract AEDs from 
blood serum, and assesses AED analyte recovery, matrix effects, precision, accuracy, differentiation, stability and carry-over. This 
method will provide clinical laboratories with a robust and selective quantitative protocol for measuring AEDs in blood serum. 

 
Poster #46b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Tox / TDM / Endocrine 

 Evaluation of Simplified Workflows for Hair Matrix Extraction Prior to UHPLC-MS/MS Analysis 
Katie-Jo Teehan - Biotage GB Limited  
‣ Hair analysis is growing in popularity due to the non-invasive nature of the sample collection. However, sample preparation for 
hair analysis is often lengthy involving multiple manual labour steps. This poster demonstrates a simplified workflow for the 
analysis of a range of drugs of abuse from hair matrix; from sample homogenization through to extraction, cleanup, evaporation 
and finally quantitative analysis. UHPLC-MS/MS analysis was performed using a Shimadzu Nexera UHPLC system coupled to an 
8060 triple quadrupole MS. Typical recoveries greater than 60%, calibration curve performance, r2 > 0.99 were returned allowing 
SoHT guidelines to be achieved for all analytes. 
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Poster #47a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 High Sensitivity LC-MS/MS Method for Measurement of 3-Methoxytyramine and Observations in Samples Positive for 
Metanephrines and Dopamine 
Laura Smy - University of Utah/ARUP Laboratories *YI Grantee* 
‣ Pheochromocytoma and paraganglioma diagnosis and monitoring of patients can be aided by measurement of 3-
methoxytyramine (3MT), a dopamine metabolite. High sensitivity methods for 3MT are required because expected endogenous 
3MT concentrations are low. Our objectives were to develop an LC-MS/MS method for measurement of 3MT in plasma samples 
and to assess 3MT concentrations in patient samples with elevated concentrations of metanephrine (MN), normetanephrine 
(NMN), and dopamine. The limit of quantitation of 3MT in the developed method was 0.03 nM and total imprecision at 0.04 nM 
was 18.3%. Among the analyzed patient samples, the highest rate of elevated 3MT concentrations was observed in samples with 
high concentrations of both MN and NMN (47%). Thus, the method performs well with sufficient sensitivity to quantify 3MT in 
patient samples in which elevation of 3MT could be suspected. 

 
Poster #47b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Tox / TDM / Endocrine 

 Evaluation of Sample Preparation Options for the Simultaneous Extraction of Angiotensin and Aldosterone Prior to UHPLC-
MS/MS Analysis 
Lee Williams - Biotage GB Limited  
‣ This poster compares options for the simultaneous extraction of aldosterone and angiotensin from plasma. LC-MS/MS analysis 
was performed using a Shimadzu Nexera UHPLC system coupled to an 8060 triple quadrupole MS. Sample preparation strategies 
compared polymer-based reverse phase and mixed-mode solid phase extraction chemistries. Analyte properties were used to great 
effect resulting in non-compromised extract cleanliness for each fraction. Analyte recoveries greater than 75% and good removal of 
phospholipid interferences were demonstrated by the final protocols. Calibration curves demonstrated excellent linearity and 
corresponding r2 values greater than 0.99. Full results, discussion and conclusion will be shown in the final poster. 

 
Poster #48b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Tox / TDM / Endocrine 

 Rapid and Sensitive Multiplexed Analysis of a Panel of Drugs of Abuse Compounds on LC-MS/MS Platform 
Chris Vanselow - ThermoFisher Scientific  
‣ Large drugs of abuse panels are complex because of the diversity of polarity and hydrophobicity of the analytes. A multiplexing LC 
platform in conjunction with a fast, sensitive triple quadrupole mass spectrometer is used to analyze 70 drugs of abuse compounds 
in less than four minutes. Sample analysis utilized high resolution chromatography and precursor isolation on a triple quadrupole 
mass spectrometer to increase selectivity and maintain confident quantitation. Accurate confirmation of unknown samples was 
performed on urine samples. A new autosampler is presented to provide great throughput, low sample volumes, and less 
carryover. 

 
Poster #48c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Tox / TDM / Endocrine 

 Harmonization of an MRM Assay to Measure Thiopurine Metabolites for the Optimization of Leukemia Therapy 
Stefani Thomas - Johns Hopkins University *YI Grantee* 
‣ Azathioprine (AZA), 6-Thioguanine (6-TG) and 6-mercaptopurine (6-MP) require enzymatic conversion to exert cytotoxicity for the 
treatment of leukemia. Their metabolism by Thiopurine Methyltransferase (TPMT) yields 6-thioguanine nucleotides (6-TGN) whose 
levels correlate with therapeutic efficacy and 6-methylmercaptopurine (6-MMP) nucleotides which are associated with 
hepatotoxicity and myelotoxicity. Hence, the accurate quantification of thiopurine metabolites is clinically informative and essential 
in the mitigation of toxicity. A multiple reaction monitoring method to assay for 6-TGN and 6-MMP in erythrocytes was developed 
by the Clinical Pharmacokinetics Laboratory at St. Jude Children’s Research Hospital. The assay was transferred to an LC-MS 
instrument platform in the Advanced Clinical Chemistry Diagnostics Laboratory at Johns Hopkins towards a goal of assay 
harmonization. 
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Troubleshooting : Poster Presentations 

Poster #49a in Exhibit Hall - attended for 15 min on Tuesday starting at 19:00 
Topic: Troubleshooting 

 What Happened to My Topiramate? 
Magdalena Rajska - SPADIA LAB a.s.  
‣ Our Antiepileptics method was validated with in-house spiked calibrators. Recently, the calibration curve stopped meeting 
acceptance criteria, which necessitated the purchase of a commercial calibrator set (ClinCal®-Antiepileptics 5 calibrators, Recipe). 
When evaluated with the commercial calibrators, topiramate (TOPI) controls failed the acceptance criteria, while the remaining 6 
antiepileptics passed. After ruling out errors in acquisition and quantitation methods and confirming that ClinCal®-Calibrator 
concentrations were assigned correctly, further troubleshooting steps revealed that ESI+ transitions in use for TOPI and TOPI-d12 
were affected by ClinCal®-Calibrator matrix. When TOPI was analyzed in negative ESI mode, the controls met the acceptance 
requirements. 

 
Poster #49b in Exhibit Hall - attended for 15 min on Tuesday starting at 19:15 
Topic: Troubleshooting 

 Troubleshooting for Morphine Interference in a Method Analyzing Drugs of Abuse in Exhaled Breath 
Malin Johansson - Karolinska University Hospital Laboratory  
‣ Aerosol particles in exhaled breath containing organic substances are collected using a specific collector, called Breath Explore. 
After sample preparation the aerosol particles are analyzed by a LC - triple quadrupole mass spectrometer. Method was used for 
analysis of 16 drugs of abuse. The chromatography of morphine was randomly affected by an interference. Preliminary 
investigation suggests, polyglycols together with evaporation step, may be responsible for the interference. It seems that 
evaporation of sample extract is a critical step for morphine analysis. Further investigation with more conclusive results will be 
presented at the conference. 

 
Poster #49c in Exhibit Hall - attended for 15 min on Tuesday starting at 19:30 
Topic: Troubleshooting 

 The Challenge of 1,25-dihydroxyvitamin D: Reducing Complexity of Extraction While Simultaneously Increasing Sensitivity  
Kari Gurtner - Mayo Clinic  
‣ The challenge to measure 1,25-dihydroxyvitamin D (1,25D) at low concentrations, generates the necessity for excellent detection 
sensitivity. As assay volumes increased, it became obvious that the method was not scalable indefinitely, requiring redesign. We 
sought to simultaneously reduce pre-analytical complexity and improve low-end sensitivity in our assay. Of 1022 patients 
compared, 983 (96%) 1,25D2 and 911 (89%) 1,25D3 were in agreement with the current method. Our new method reduces the pre-
analytical process to an antibody purification and derivatization approach, while at the same providing a significantly improved 
signal-to-noise ratio, rendering troubleshooting both simpler and less frequent for 1,25D analysis. 

 
Poster #49d in Exhibit Hall - attended for 15 min on Tuesday starting at 19:45 
Topic: Troubleshooting 

 On the Path to Standardized Approach of Matrix Effect, Process Efficiency and Recovery Assessment in Clinical Mass 
Spectrometry Testing 
Dorothy Truong - LifeLabs  
‣ Evaluation of matrix effect is a crucial aspect of any LC-MS/MS method development and there are many published protocols 
describing how to test it. During method development of 17-hydroxyprogesterone, we applied a recently published protocol(1) that 
simultaneously assesses matrix effect, process efficiency, and recovery. Results ruled out instrumental sources of matrix effect and 
pointed to sample preparation as the likely source. We repeated the study following adjustments to the elution buffer until results 
were acceptable. We plan to utilize this protocol in future method development studies as it thoroughly assesses different sources 
of matrix effect and significantly reduces troubleshooting time. 

 
Poster #50a in Exhibit Hall - attended for 15 min on Wednesday starting at 16:15 
Topic: Troubleshooting 

 Humidity Fluctuation Beyond the Manufacture’s Acceptable Range in a Clinical Mass Spectrometry Laboratory 
Yuzi Zheng - Cleveland Clinic *YI Grantee* 
‣ The relative humidity fluctuates greatly in our clinical mass spectrometry laboratory. The lower relative humidity levels are below 
the manufacturer’s acceptance range of 40% to 70%. To determine the effect of humidity on test results and potentially establish a 
wider acceptable relative humidity range, the performance of quality control (QC) versus relative humidity was monitored. The QC 
results were from a urine pain management panel analyzed on liquid chromatography tandem mass spectrometry (LC-MS/MS) 
platforms. The gathered results had corresponding relative humidity readings from 26.4% to 59.6%. The QC results at all relative 
humidity readings were found to be within the 95% confidence interval of in-acceptance criteria QC analysis. Thus, the humidity 
range may be extended beyond the manufacture’s acceptable range. 
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Poster #50b in Exhibit Hall - attended for 15 min on Wednesday starting at 16:30 
Topic: Troubleshooting 

 The Challenges Associated with the Development of a Clinically Viable Quantitative Insulin Analog Assay 
Adam Girtman - Mayo Clinic  
‣ Insulin analogs have been genetically or chemically manipulated to behave differently in the body, depending on the patients’ 
needs, either as rapid-acting or long-acting insulin. Current immunoassays used to detect insulin have been designed to detect 
human insulin, and depending on the assay manufacturer, the immunoassays ability to detect modified insulin analogs varies 
greatly. We set out to develop an LC-High Resolution Accurate Mass (HRAM) clinical assay that is able to quantitatively determine 
seven different insulin analogs. Through many experiments, trials and tribulations we have gathered much information, which 
could be useful for other laboratories future insulin assay development. 

 
Poster #50c in Exhibit Hall - attended for 15 min on Wednesday starting at 16:45 
Topic: Troubleshooting 

 Low Extraction Efficiency in Liquid-Liquid Extraction and Quantification of Nicotine, Opioids and Cannabinoids from Plasma, 
Brain, and Placental Tissue 
Dominique Figueroa - University of Maryland  
‣ Methods for extraction and quantification of nicotine and its metabolites, opioids, and cannabinoids in plasma, brain, and 
placenta using liquid-liquid or solid phase extraction have been published, however due to the differing chemistries of these 
compounds, simultaneous extraction and subsequent detection has yet to be achieved. This assay aims to apply liquid-liquid 
extraction of nicotine, opioids, and cannabinoids in plasma, brain and placental tissue toward simultaneous detection of these 
chemically diverse compounds. We explore different methods of liquid-liquid extraction, aiming for the highest extraction 
efficiency. 

 
Poster #50d in Exhibit Hall - attended for 15 min on Wednesday starting at 17:00 
Topic: Troubleshooting 

 Internal Standards for Mass Spectrometry: When Gravimetric Analysis is Not Enough 
Michael Gelb - Univ. of Washington  
‣ Gravimetric measurement is often used to prepare stock solutions of analytes and internal standards of known absolute 
concentrations. This is valid only if the standards are known to be pure by weight, and this is often not the case. In a recent multi-
reference laboratory comparison of the lipid biomarker psychosine in dried blood spots, large differences in analyte concentrations 
were reported, and the problem was due to the use of gravimetric measurement and commercial reagents that were not pure by 
weight. The problem was resolved by quantification of stock solutions by quantitative nuclear magnetic resonance, a technique that 
allows the absolute moles of analyte in a solution to be measured. The problem encountered may be widespread in the field of 
mass spectrometry and the clinical laboratory, and a careful discussion of these issues is warranted. 
 
 

Various OTHER : Poster Presentations 

Poster #6a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Various OTHER 

 Quantitation of 17β-Estradiol and Estrone in Serum by LC-MS/MS 
Ravi Orugunty - Cerilliant  
‣ Measurement of Estrogens in serum is important for understanding and diagnosis of hypogonadism, oligomenorrhea, assessing 
ovarian status, including follicle development for in vitro fertilization, and in anti-estrogen therapy in cancer. Clinical diagnostic 
measurement of 17β-Estradiol (E2) and Estrone is currently performed by immunoassays and LC-MS/MS. LC-MS/MS methods 
afford greater sensitivity and accuracy than immunoassays and are increasingly being adopted in the diagnostic setting. Accurate 
calibrators are required for accuracy and standardization of test results. We present product design and method validation for the 
certification of Estrogens Certified Reference Materials in Sigmatrix Ultra™ serum diluent. Certification, uncertainty and 
performance of the calibrators in quantitation of serum samples presented. 

 
Poster #12a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Various OTHER 

 Measuring Vitamins A and E by LC-MS/MS in Serum and Establishment of Reference Intervals with Chinese Pregnant Women 
Yanhong Zhai - Beijing Obstetrics and Gynecology Hospital  
‣ In this abstract, we presented a simple and accurate LC-MS/MS method of detecting vitamins A and E in human serum and 
established the RIs of vitamin A and vitamin E specific for pregnant women with Hoffmann method. 
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Poster #14d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Various OTHER 

 A Design of Experiment (DOE) Approach to Assessing Method Robustness During Development of Amphetamines in Urine LDT 
Kathryn Smith - ARUP Laboratories  
‣ Developing a robust LC-MS/MS method is critical for the long-term success of a laboratory developed test (LDT). A powerful way 
of assessing robustness is with design of experiment (DOE), a statistical approach that permits the evaluation of multiple input 
parameters simultaneously. Here we present the results of LC robustness tested using DOE during method development for 
Amphetamines in Urine. A fractional factorial was applied to screen for important factors followed by a 2x2x2x2 full factorial 
design. The information learned from DOE was used in production for establishing system suitability criteria and troubleshooting if 
unacceptable changes in test performance were observed. 

 
Poster #15b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Various OTHER 

 Quick Identification of Non-Targeted Pesticides in Real Gastric Lavage Fluid Specimens by Ambient Mass Spectrometry 
Lin Yen-Ping - National Sun Yat-sen University  
‣ In every emergency department, it is crucial to identify the pesticides ingested by suiciding patients in a timely manner because 
different pesticides lead to intoxication through different mechanisms, and hence mandate different therapeutic strategies to save 
lives. The aim of this study is to verify the capability of an ambient mass spectrometric platform coupled with a comprehensive 
pesticide mass spectral database library in identifying unknown pesticides by testing it with gastric lavage specimens collected from 
real patients. 

 
Poster #15d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Various OTHER 

 Identification of Compounds in Different Human Embryo Culture Media by a Quadrupole Time-Of -Flight (Q-TOF) Mass 
Spectrometer 
Helen Hao - Shimadzu Scientific Instruments, Inc.  
‣ An identification method for organic compounds in human embryo culture media was developed using Shimadzu LCMS-9030, a 
high resolution Quadrupole Time-of-flight mass spectrometer. The energy substrates, amino acids, antioxidant and antibiotic in 3 
kinds of medias were identified using accurate mass and MS/MS library. The results shown that different compounds were found in 
different media. The early cleavage medium has less amino acid than Multiblast media. An antibiotic, Gentamicin, was found in all 
of the media according the accuracy mass and MS/MS library. 

 
Poster #16b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Various OTHER 

 Rapid Identification of Psychoactive Drugs in Urine of Drug Overdose Patients using Ambient Mass Spectrometry 
Liou Jhao-Yan - National Sun Yat-sen University  
‣ Multiple psychoactive drugs abusing has gained increasing popularity in indecent social activities lately. In this study, an ambient 
mass spectrometric technique known as thermal desorption-electrospray mass spectrometry was applied in rapid identification of 
psychoactive drugs in urine. Mass spectra were obtained for 55 different kinds of psychoactive drugs for the construction of a mass 
spectral database library to meet the need of non-targeted rapid screening of illicit drugs in the emergency department. The limit-
of-detection was found to be at sub ppm level. This state-of-the-art technique is essential to expedite the process of emergency 
care especially when the patients are so heavily overdosed that they are under critical life-threatening conditions and fail to provide 
accurate information about the offending agents. 

 
Poster #22d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Various OTHER 

 A Simple LC-MS/MS Method for Measurement of Lysosomal Enzymes in Dried Blood Spots 
Li Zha - Boston Children's Hospital *YI Grantee* 
‣ Lysosomal storage disorders (LSDs) comprise a heterogeneous group of approximately 50 disorders caused by defects in 
lysosomal metabolism. Although LSDs are individually rare, their cumulative incidence is considerably greater, and may be as high 
as 1:2,000 live births. Several LSDs have been incorporated into public newborn screening programs, including Pompe disease, 
Krabbe disease and mucopolysaccharidoses type I. In recent years, measurement of enzyme activities in dried blood spots by flow-
injection tandem mass spectrometry (MS/MS) has been successfully used. Here, we describe a simple LC-MS/MS method for 
confirmatory testing of newborn screen positive cases for 6 LSDs (Gaucher, Niemann-Pick A/B, Pompe, Fabry, Krabbe and Hunter 
diseases) in dried blood spots. 
 
 
 
 
 
 



 

100 

Poster #29b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Various OTHER 

 Application of a Micro Plasma Collection Card for the Detection of Homocysteine by LC-MS/MS 
Youli Lu - Shanghai xuhui central hospital  
‣ Homocysteine is an independent risk factor for cardiovascular disease. A time- and temperature-dependent release from 
erythrocytes leads to an artificial increase of tHcys in plasma. Micro plasma collection card is a sampling device that could 
automatically separate blood cells from plasma instantly after blood drawing. In our study, fixed and trace volumes of plasma 
samples were absorbed by the Dried Plasma Spot (DPS) card. Compound-dependent conversion factor was used to convert 
homocysteine concentration on the DPS to the final plasma level without being influenced by HCT and compound concentration. It 
proved DPS as a useful sampling technique for Hcy detection. 

 
Poster #30d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Various OTHER 

 Confirmation of Derivatized Methylhexanamine and its Isomers Using Q-Exactive 
Kim Pettersson-Bohlin - Karolinska University Hospital  
‣ Methylhexanamine (4-methylhexan-2-amine), 5-methylhexan-2-amine and 3-methylhexan-2-amine are prohibited in sports 
competitions. Due to the low m/z fragments produced when applying collision energy, they are not detectable on a Q-exactive 
where the lowest detectable m/z is 50. By derivatization using, R-(-)α -methoxy- α-(trifluoromethyl) phenylacethyl chloride (R-
MTPCl) the confirmation of these substances can be performed with a Q-exactive. When derivatized the isomers will give the same 
fragments and therefore a gradient separating the isomers was developed. The confirmation method consists of a SPE 
(Chromabond HR-XC) followed by derivatization using R-MTPCl at 60° C in 20 minutes. The LOD was ≤ 10 ng/mL. 

 
Poster #31a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Various OTHER 

 Difficult LCMS Method Development for Isomeric Biomarkers Critical in the Fight Against Cardiovascular Disease 
Robert Puryear - Imtakt USA  
‣ Increases in ADMA, SDMA and NMMA can all reduce NO and are therefore highly important for early detection of cardiovascular 
disease. Characterization of hArg, which can increase NO, and arginine, the common precursor for all of these compounds, can also 
contribute to determination of a patient’s risk for the development of CVD. ADMA/SDMA are structural isomers as well as 
NMMA/hArg, making them very difficult to separate by current LCMS methods. Here we present successful separation developed 
through multiple strategies including reversed phase + ion exchange, normal phase + ion exchange on three different multi-mode 
columns, all without derivatization. 

 
Poster #32a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Various OTHER 

 Development and Validation of a Simple LC-MS/MS Method for Quantifying Oxytocin in Dog Saliva 
Lei Wang - Nestle Purina Petcare  
‣ We developed and validated a simple and sensitive liquid chromatography-tandem mass spectrometry (LC-MS/MS) method for 
quantifying oxytocin (OT) in dog saliva. We will present works for method development and optimization. At the same time, the 
validation result of the method will also be shown. The validated method was successfully applied to evaluate OT concentrations in 
multiple batches of dog saliva samples. Those results will also be covered. 

 
Poster #35a in Exhibit Hall - attended for 1 hr on Wednesday starting at 10:00 
Topic: Various OTHER 

 Comparison of Human Whole Blood Maraviroc Concentrations Collected on Dried Blood Spot Cards versus Mitra® 
Microsampling Devices 
Amanda Schauer - University of North Carolina-Chapel Hill  
‣ The collection of human whole blood by volumetric absorptive microsamplers (VAMS) or dried blood spots (DBS) for the 
quantification of drug concentrations has several advantages over plasma sampling. Dried sampling is less invasive (collected by 
finger stick rather than phlebotomy), requires smaller volume (benefiting pediatrics and geriatrics), and has lower costs associated 
with processing, storage, and shipping. Here, we present two methods that were developed to quantify trough concentrations of 
the antiretroviral maraviroc (MVC) in human whole blood samples collected by DBS and VAMS, and compare the results for 
reproducibility and bias with results generated in plasma. 
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Poster #35c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Various OTHER 

 Determining Reproducable LoD and LoQ for Dried Blood Spot Analysis (DBS) Testing in Therapeutic Drug Monitoring (TDM) for 
150 of the Most Prescribed Medications 
Frederic Ciner - CoQuant Chemquant Aanalytical Solutions  
‣ Dried blood spots (DBS) have generated much interest but reproducibility and difficulty achieving clinically relevant detection 
limits have been a limiting factor in commercial adoption. DBS analysis has many benefits over venipuncture draws including 
stability, easier shipping, storage, safety, ease of multiple draws per day, and is less invasive. Overcoming the reproducibility and 
sensitivity issues in DBS analysis would be a true benefit to clinicians. We have evaluated limits of detection (LOD) and limits of 
quantitation (LOQ)using a novel DBS liquid chromatography- tandem mass spectrometry (LCMSMS) method for the robust, 
accurate, and reproducible measurement of commonly prescribed medications. 

 
Poster #37b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Various OTHER 

 Highly Accurate and Standardized Serum Testosterone Concentrations in US Females: NHANES 2013-2014 
Hui Zhou - Centers for Disease Control and Prevention  
‣ A Highly accurate and standardized mass spectrometry method was used to measure Testosterone concentrations in serum 
samples from 3,782 female participants aged 6 years and older in the National Health and Nutrition Examination Survey (NHANES) 
in the United States for the 2013-2014 survey period. 

 
Poster #40d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Various OTHER 

 Exposure to Aromatic Diisocyanates in the US Population Ages 6+ (NHANES 2015-2016) 
Brett Bowman - Centers for Disease Control and Prevention  
‣ Aromatic diisocyanates are chemicals used extensively in industry to form polyurethanes for commercial and consumer products, 
and are the most frequently cited chemical cause of occupational asthma. Our laboratory developed a UPLC-MS/MS method to 
detect their urinary diamine metabolites in population-based urine samples. The results suggest that exposure to aromatic 
diisocyanates as determined by measuring their urinary diamine metabolites is relatively low in the U.S. population. Improvements 
in sensitivity of the analytical method could provide insight on the low-level of exposure to aromatic diisocyanates in the U.S. 
population. 

 
Poster #41b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Various OTHER 

 Quantitative Measurement of Lyso-Ceramide Trihexoside (LysoGb3) from Dried Blood Spots 
Sara Smith - PerkinElmer Genomics  
‣ Fabry disease is a lysosomal storage disorder affecting 1 in 3,000. A deficiency in the enzyme α-galactosidase A (GLA), results in 
the accumulation of various lipids, leading to progressive renal, cardiac, and neurological failure. Recently, Lyso-ceramide 
trihexoside (LysoGb3) has been identified as a biomarker for Fabry disease. Significant increases in LysoGb3 levels have been 
reported for patients > 4 years of age and some correlation has been observed with disease phenotype. A validated clinical assay 
has been developed that allows for the measurement of LysoGb3 from human blood using LC-MS/MS. The assay utilizes two, 1/8” 
(3.2 mm) dried blood spot punches, which is equivalent to approximately 6 µL of blood. 

 
Poster #41d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Various OTHER 

 Improving the Stability of 2-Thioxothiazolidine-4-Carboxylic Acid by Understanding its Degradation Mechanism 
Joan Cheng - Centers for Disease Control and Prevention  
‣ Carbon disulfide (CS2) is a volatile organic compound that can potentially damage the nervous system and negatively impact 
developing organs. We developed a method to examine CS2 exposure by measuring its urinary metabolite, 2-thioxothiazolidine-4-
carboxylic acid (TTCA), via UPLC-ESI-MS/MS. However, its instability in aqueous solution can compromise quantitative analysis in 
urine specimens. Initial results suggested oxidation as the cause of TTCA degradation, since capping vials and adding ascorbic acid 
to solutions improved its stability. H2O2-facilitated oxidation of TTCA and TTCA 13C3 supported that hypothesis. Furthermore, 
peaks from the oxidized product appeared at m/z 132 and m/z 232 in positive-ion mode. Future experiments are planned to 
identify the structure of the products by using MS/MS to fragment the compounds and high-resolution MS to obtain accurate mass 
measurements. 
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Poster #42b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Various OTHER 

 Multiplexed Tier 1 and Tier 2 Mass Spectrometry Methodologies for Determining Disorders Associated with Inborn Errors of 
Lipid Metabolism 
Collin Hill - PerkinElmer  
‣ Neonatal screening labs are tasked with screening a vast amount of samples from newborns to flag those that may harbor an 
inborn error metabolism. The number of possible diseases to screen for can be quite large, making multiplexed analytical 
techniques such as mass spectrometry attractive. Here, we describe a tier 1 flow injection assay to identify contrived positive 
samples. Subsequently, a chromatography tier 2 multiplexed method for acylcarnitines was employed as a confirmatory assay. Both 
assays used a PerkinElmer™ QSight® mass spectrometer. Using this approach, contrived positives were flagged, as would be done in 
a neonatal screening lab. 

 
Poster #43d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Various OTHER 

 Systematic Approach for Preventing the Loss of Hydrophobic Peptides in Sample Containers 
Markus Wanninger - Waters Corp.  
‣ Loss of proteins and peptides in the sample container before an LC-MS analysis is common and most noted at low analyte 
concentrations. Known methods to mitigate the problem are effective only within limited conditions and may be incompatible with 
LC-MS analyses. We review the factors that affect protein and peptide losses and show how they can be reduced without 
compromising downstream LC-MS analyses. The sample matrix, such as the percentage of the organic solvent and the additive, the 
duration of storage, the analyte concentration, and the properties of the container surface were found to be the most important 
factors in optimizing recovery of challenging proteins and peptides. 

 
Poster #44b in Exhibit Hall - attended for 1 hr on Wednesday starting at 14:00 
Topic: Various OTHER 

 Performance of a Six-plex FIA-MS/MS Assay for ABG, ASM, GAA, GALC, GLA and IDUA Enzyme Activity Assay on a QSight 210 
MD Screening System 
Brian Williamson - Perkin Elmer  
‣ The ability to measure enzyme activity levels for ABG, ASM, GAA, GALC, GLA, and IDUA using a single 3.2 mm dried blood spot 
(DBS) via a flow injection analysis tandem mass spectrometer (FIA-MS/MS) method has been well established and presented on 
over the past few years. As interest in these assays increase, their is a constant demand to improve performance. We present the 
performance of this assay on a recently launched QSight® 210 MD Screening system and compare it to existing platforms. 

 
Poster #44c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Various OTHER 

 Analysis of Human in vitro Fertilization (IVF) Media Using Triple Quadrupole Mass Spectrometry 
Evelyn Wang - Shimadzu Scientific Instruments  
‣ To increase the success rate of In vitro fertilization (IVF), a popular technique to treat infertility, the embryo culture media 
composition and quality that directly relate to the embryo development should be optimized and monitored. A 17 min 
chromatography method with MRM events for 95 compounds on a triple quadrupole mass spectrometer was used to analyze 
embryo culture media: Early Cleavage Medium® (ECM®), MultiBlast Meida, and Continuous Single Culture®-NX complete (CSCM-
NXC). The relative concentrations of sugars, nucleic acids, amino acids and derivatives, and vitamins were compared between the 
three media. 

 
Poster #45d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Various OTHER 

 Optimization of Sample Preparation for LC-MS/MS Analysis of Urinary Metanephrines 
Marlene Thaitumu - Department of Pathology, University of Utah Health  
‣ Metanephrines (metanephrine and normetanephrine) are O-methylated metabolites derived from the catecholamines, 
epinephrine and norepinephrine, respectively. High concentrations of metanephrines have been observed in individuals with 
pheochromocytoma, a neuroendocrine tumor. Measurement of metanephrines in urine is used to screen for the tumor. In 
anticipation of adopting automated liquid handling for our LC-MS/MS metanephrines assay, we optimized sample preparation by 
reducing neutralization and extraction reagent volumes, and validated a solid phase extraction (SPE) plate designed to minimize 
well-to-well carryover. Reagent volumes were reduced by 46%. Validation experiments showed the new SPE plates produced 
accurate (MN: New = 1.005 In use – 0.8; NMN: New = 1.006 In use + 0.3) and precise (<10%CV) results. Additional benefits were 
decreased preparation time and lower supply cost. 
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Poster #47c in Exhibit Hall - attended for 1 hr on Thursday starting at 10:00 
Topic: Various OTHER 

 Sample Size Determination and Microelution with No Dry Down Using Mixed Mode Solid Phase Extraction for a Drugs of 
Abuse Panel 
Jillian Neifeld - Biotage  
‣ Drugs of abuse testing is an important part of many clinical, forensic, and pain management laboratories. Utilizing as little patient 
sample as possible for analysis may provide time and cost savings. An extraction procedure using mixed-mode cationic exchange 
solid phase extraction (EVOLUTE EXPRESS CX) was developed using a 10 mg sorbent bed, and testing was performed to determine 
the optimal sample volume. A microelution protocol, eliminating the evaporation and reconstitution steps, was also developed. 
Studies determined that a patient sample volume of 75 µL and a 250 µL total volume microelution yielded the highest analyte 
recoveries and lowest matrix effects. 

 
Poster #48d in Exhibit Hall - attended for 1 hr on Thursday starting at 14:15 
Topic: Various OTHER 

 Automated LC-MS/MS Method Development to Measure Multiple Vitamin D Metabolites following Derivatization with 
DMEQ-TAD 
Carl Jenkinson - University of Birmingham *YI Grantee* 
‣ A LC-MS/MS method has been established using MUSCLE automated method development software. This has enabled the 
separation of multiple vitamin D metabolites following derivatization. Separation of single and di-hydroxyl metabolites has been 
achieved and DEQAS and NIST sample analysis has been performed as part of method validation. 
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