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ORGANIZERS’ WELCOME
Welcome to the 2019 Applied Pharmaceutical Analysis Conference.
Our organizers have gathered another excellent group of speakers for the annual APA conference. The program
is arranged to incorporate extensive audience participation and discussion. We encourage attendees to take full
advantage of the opportunity to engage in discussion in order to receive the maximum benefit from the APA
experience. Thank you for your participation.

APA ORGANIZING COMMITTEES
PRESIDING CHAIRS
Chair: Mehran Moghadam, OROX Bioscience
Chair-Elect: Eric Ballard, Amgen
REGULATED BIOANALYSIS
Chair: Fumin Li, PPD
Chair-Elect: Yongjun Xue, Celgene
Committee: Jakal Amin, Charles River Laboratories;
Andre Iffland, Vertex; Darshana Jani, Pfizer; Ang
Liu, BMS; Johanna Mora, BMS; Lori Payne, Alturas
Analytics; Farhad Sayyarpour, Frontage; Joseph Tweed,
Pfizer; Jenifer Vija, Charles River Laboratories; CT
Vishwanathan, CT Vishwanathan and Associates; Eric
Woolf, Merck
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DISCOVERY BIOANALYSIS
& NEW TECHNOLOGIES
Chair: Dieter Drexler, BMS
Chair-Elect: Mark Qian, Takeda
Committee: Pat Bennett, PPD; Hongying Gao, Innovo
Bioanalysis LLC; Elizabeth Groeber, Charles River
Laboratories; Christopher Kochansky, Merck; Violet
Lee, Genentech; Jing Tu, AbbVie; Liyu Yang, Vertex; Jenny
Zhang, Pfizer
MECHANISTIC ADME
Chair: Eric Ballard, Amgen
Chair-Elect: Lisa Christopher, BMS
Committee: Silvi Chacko, BMS; Nagendra Chemuturi,
Novartis; James Driscoll, MyoKardia; Valerie Kramlinger,
Amgen; Mehran Moghaddam, OROX Biosciences;
Chandra Prakash, Agios Pharmaceuticals; David Stresser,
AbbVie; Richard Voorman, RMLV Partners; Greg Walker,
Pfizer; Cindy Xia, Takeda; Hongbin Yu, BoehringerIngelheim

APA 2019 CONFERENCE AGENDA
MONDAY, SEPTEMBER 9
REGULATED BIOANALYSIS WORKSHOP Singlo
7:00 am - 8:00 am
Registration and Breakfast

MECHANISTIC ADME WORKSHOP Salada
7:00 am - 8:00 am
Registration and Breakfast

8:00 am - 8:05 am
Conference Introduction - Mehran Moghaddam, OROX
Biosciences
8:05 am - 8:10 am
Workshop Introduction - Fumin Li, PPD
8:10 am - 8:50 am
PLENARY LECTURE - Paula Annunziato, MD, Vice President
and Therapeutic Head, Vaccines Clinical Research, Merck
Vaccine Development: A Multi-Disciplinary Commitment to
Protect Public Health

Mechanistic ADME Attendees are Invited to
Attend the Plenary Lecture in Singlo

SESSION I: REGULATORY GUIDANCE
Session Chairs - C.T.Viswanathan, C.T. Viswanathan and
Associates, Inc and Fumin Li, PPD
8:50 am - 8:55 am
Session Introduction
8:55 am - 9:25 am
Heather Myler, PPD
ADA Validation Testing and Reporting Global Harmonization

8:55 am - 9:00 am
Mechanistic ADME Workshop Introduction
Eric Ballard, Amgen
SESSION I: NOT YOUR AVERAGE
HUMAN ADME STUDY
Session Chairs - Lisa Christopher, BMS; Greg Walker, Pfizer,
Hongbin Yu, Boehringer-Ingelheim

9:25 am - 9:55 am
Michael Skelly, U.S. FDA
Unexpected Findings During FDA Bioanalytical Inspections
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9:00 am - 9:05 am
Session Introduction

9:05 am - 9:35 am
Esther van Duijn, TNO NL
Impact of AMS on Clinical Development: the Availability of Early
Human ADME Data
9:55 am - 10:25 am
Arjun Arumugam, Azidus Laboratories
Meeting the Regulatory Expectations and the Challenges in
Bioanalysis - A Global Perspective
10:25 am - 10:45 am
Break
SESSION II: BIOANALYTICAL SUPPORT FOR
NOVEL THERAPIES
Session Chairs: Jakal Amin, Charles River Laboratories;
Joseph Tweed, Pfizer, and Eric Woolf, Merck
10:45 am - 10:50 am
Session Introduction

9:35 am - 10:05 am
Terry Podoll, IV/PO, LLC
Acalabrutinib Bioavailability, Biotransformation, and Excretion
using a Microtracer and Tang, the Human ADME Formulation
Every Mother Trusts
10:05 am - 10:35 am
Li Yu, Roche
Identification and Characterization of Metabolites from the
Human ADME Study on Alectinib - Overcoming the Low
Sensitivity of the Conventional LC-LSC Method for Plasma
10:35 am - 10:55 am
Break
SESSION II: TOXICITY AND DRUG METABOLISM:
ADVANCES IN MECHANISTIC UNDERSTANDING
THAT INFORM RISK MANAGEMENT
Session Chairs: James Driscoll, MyoKardia and Valerie
Kramlinger, Amgen

10:50 am - 11:15 am
Sam Haidar, U.S. FDA
Data Integrity Concerns with Regard to Regulated Bioanalysis

10:55 am - 11:00 am
Session Introduction

11:15 am - 11:40 pm
Phillip Sundman, Pfizer
Approaches and Considerations for Utilizing the Cloud for Cost
Effective Instrument Data Storage

11:00 am - 11:30 am
Amit Kalgutkar, Pfizer
a-Carbon Oxidation in Amines to Electrophilic Iminium and/or
Aldehyde Intermediates as Causative Factors in Idiosyncratic
Drug Toxicity

11:40 am - 12:05 pm
Patrick Combes, Amazon Web Services
Bio-pharma Industry Compliance in the Cloud

11:30 am - 12:00 pm
Klarissa Jackson, UNC
Metabolic Activation of Tyrosine Kinase Inhibitors by
Cytochromes P450: Impact of Interindividual Variation

12:05 pm - 12:30 pm
Panel Discussion

12:00 pm - 12:30 pm
Kaushik Mitra, Merck
An Integrated Strategy Utilizing Transcriptional Profiling to Derisk Bioactivation-Mediated Drug-Induced Liver Injury

12:30 pm - 1:50 pm
Lunch

12:30 pm - 1:50 pm
Lunch
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1:50 pm - 1:55 pm
Plenary Lecture Introduction
Regulated Bioanalysis Workshop Attendees are
Invited to Attend the Plenary Lecture in Salada

1:55 pm - 2:35 pm
PLENARY LECTURE - Nina Isoherranen, PhD, Professor,
Vice Chair, Pharmaceutics, Department of Pharmaceutics,
University of Washington
Predicting in vivo Drug–Drug Interactions Involving Multiple
Precipitants
SESSION III: IMPROVED CLINICAL OUTCOMES
THROUGH MODELING
Session Chairs: Chandra Prakash, Agios Pharmaceuticals and
Cindy Xia, Takeda

2:35 pm - 2:50 pm
Break
SESSION III: BIOANALYTICAL SUPPORT FOR
NOVEL THERAPIES & NEW MODALITIES IN
CLINICAL TRIALS
Session Chairs: Andre Iffland, Vertex and Darshana Jani, Pfizer
2:50 pm - 2:55 pm
Session Introduction
2:55 pm - 3:25 pm
Jaya Goyal, Wave Life Sciences
Combinatorial Approaches for Bioanalysis of Stereopure
Oligonucleotides
3:25 pm - 3:55 pm
VENDOR PRESENTATION
James Nuttall, Avacta
Improving Biotherapeutic PK Assays using Highly Specific AntiIdiotypic Affimers
3:55 pm - 4:25 pm
Magdalena Tary-Lehmann, Cellular Technology Limited
Immunogenicity Assessment in Support of Gene Therapy
Program-Use of ELISPOT Technology
4:25 pm - 4:55 pm
Katie Matys, PPD
Logistical, Study and Compliance Complexities for Bioanalytical
Solutions in Gene and Cellular Therapies
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2:35 pm - 2:40 pm
Session Introduction

2:40 pm - 3:10 pm
Priyanka Kulkarni, Amgen
Modeling and Simulation to Study the Impact of TransporterEnzyme Interplay on Drug-Drug Interactions
3:10 pm - 3:40 pm
Jingjing Yu, University of Washington
Mechanistic Analysis of Pharmacokinetic-Based Drug-Drug
Interactions with Recently Marketed Drugs: from in vitro to
Clinical Relevance
3:40 pm - 4:10 pm
Yuching Yang, FDA
Application of PBPK modeling for DDI Assessment
4:10 pm - 4:30 pm
Break

Regulated Bioanalysis Workshop Attendees are
Invited to Attend the Beyond ADME and Bioanalysis
Workshop in Salada

BEYOND ADME AND BIOANALYSIS WORKSHOP
NASH/MICROBIOME
Session Chairs: Eric Ballard, Amgen and Mehran Moghadam,
Orox Bioscience
4:30 pm - 4:35 pm
Session Introduction
4:35 pm - 5:05 pm
Hyunyoung (Young) Jeong, College of Pharmacy, University
of Illinois Chicago Rockland
Gut Microbiota Modulates Acetaminophen-Induced Hepatic
Injury
5:05 pm - 5:35 pm
Colleen Kelly, Alpert Medical School, Brown University
Update on Fecal Microbiota Transplantation: Indications,
Methodologies, Mechanisms and Future Perspective

5:35 pm - 6:50 pm
POSTER SESSION AND EVENING RECEPTION
Sponsored by
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5:35 pm - 6:50 pm
POSTER SESSION AND EVENING RECEPTION
Sponsored by

TUESDAY, SEPTEMBER 10
REGULATED BIOANALYSIS WORKSHOP Singlo
7:00 am - 8:00 am
Breakfast

Regulated Bioanalysis Workshop Attendees are
Invited to Attend the Plenary Lecture in Salada

DISCOVERY BIOANALYSIS
& NEW TECHNOLOGIES WORKSHOP Salada
7:00 am - 8:00 am
Breakfast
8:00 am - 8:10 am
Workshop & Plenary Lecture Introduction
Dieter Drexler, BMS and Mark Qian, Takeda
8:10 am - 8:50 am
PLENARY LECTURE - Samir M. Hanash, MD, PhD,
Professor, Department of Clinical Cancer Prevention, The
University of Texas MD Anderson Cancer Center
Mining the Proteometabolome for Precision Medicine

SESSION IV: INTERPRETATION AND
IMPLEMENTATION OF RECENTLY ISSUED
BIOANALYTICAL GUIDANCE DOCUMENTS
Session Chairs: Lori Payne, Alturas Analytics and Jenifer Vija,
Charles River Laboratories
8:55 am - 9:00 am
Session Introduction
9:00 am - 9:20 am
Seema Kumar, EMD Serono
Immunogenicity assay lifecycle strategy for low-risk compounds
– validating the assay over time while providing continuity of
data from study to study
9:20 am - 9:40 am
Jennifer Zimmer, Alturas Analytics and Jenifer Vija, Charles
River Laboratories
Strategy for Implementation of 2018 FDA Bioanalytical
Method Validation Guidance and Proactively Addressing the ICH
M10 BMV Draft Guideline Internally and/or with Outsourcing
Partners - CRO Perspective
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SESSION I: NOVEL MODALITIES –
BIOANALYTICAL TECHNOLOGIES AND
STRATEGIES
Session Chairs: Mark Qian, Takeda and LiYu Yang, Vertex
8:50 am - 8:55 am
Session Introduction
8:55 am - 9:25 am
Luna Liu, Genenetech
Exploring Innovative Hybrid Immunoaffinity LC-MS Approaches
to Enhance Development of Complex Protein Therapeutics
9:25 am - 9:55 am
Xu (Sue) Zhu, Novartis
Biopharmaceutics and Clinical Pharmacology Considerations for
Tisagenlecleucel Development-The First FDA Approved CAR-T
Cell Therapy
9:55 am - 10:25 am
Corinna Fiorotti, Bioagilytix
Bioanalytical Strategies to Support Novel Generation CAR-T
Therapies

9:40 am - 10:05 am
James Schiller, Merck
Strategy for Implementation of 2018 FDA Bioanalytical
Method Validation Guidance and Proactively Addressing the ICH
M10 BMV Draft Guideline Internally and/or with Outsourcing
Partners - Pharma Perspective
10:05 am - 10:25 am
Panel Discussion
10:25 am - 10:50 am
Break
SESSION V: FRONTIERS OF BIOMARKER
BIOANALYSIS
Session Chairs: Ang Liu, BMS and Yongjun Xue, Celgene
10:50 am - 10:55 am
Session Introduction

10:25 am - 10:50 am
Break
SESSION II: CELL & GENE THERAPIES
(INCLUDING BA ROLE IN GT)
Session Chairs: Pat Bennett, PPD and Elizabeth Groeber,
Charles River Laboratories
10:50 am - 10:55 am
Session Introduction

10:55 am - 11:25 am
Mark Dysinger, Alexion
A Gyrolab Assay for the Quantitation of Free Complement
Protein C5a in Human Plasma

10:55 am - 11:25 am
Jean-Claude Marshall, Pfizer
Implementation of AAV Shedding and Infectivity Assays in Early
Gene Therapy Program

11:25 am - 11:55 pm
Fan Wu, Celgene
Translational PK-PD Modeling to Guide Human Dose Projection
for Large Molecules

11:25 am - 11:55 am
Judith Greengard, Adverum Biotechnologies, Inc.
Applying the 2019 FDA Immunogenicity Guidance to
Determination of Vector-Neutralizing Antibodies in Gene
Therapy: Use of Cutpoint Analysis

11:55 pm - 12:25 pm
Huidong (Ryan) Gu, BMS
In-Sample Calibration Curve (ISCC) Using Multiple
Isotopologue Reaction Monitoring (MIRM) of a SIL-Analyte for
LC-MS/MS Bioanalysis

11:55 am - 12:25 pm
Sanne Demandt, Charles River Laboratories
Advances and Challenges for T Cell Therapies

12:25 pm - 1:45 pm
Lunch

12:25 pm - 1:45 pm
Lunch
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1:45 pm - 1:50 pm
Plenary Lecture Introduction
1:50 pm - 2:30 pm
PLENARY LECTURE - Irina Koroleva, PhD, Director,
Translational Medicine, Rubius Therapeutics
Translational Medicine in the Era of Cellular Therapies:
Challenges and Opportunities in Developing PK Bioanalytical
Method(s)
2:30 pm - 2:50 pm
Break

MECHANISTIC ADME WORKSHOP Singlo
SESSION IV: INSIGHTS AND DEVELOPMENT
CHALLENGES OF NEW MODALITIES
Session Chairs: Eric Ballard, Amgen and Nagendra
Chemuturi, Novartis

Discovery Bioanalysis and New Technologies Workshop
Attendees are Invited to Attend the Plenary Lecture in
Singlo

2:30 pm - 2:50 pm
Break

DISCOVERY BIOANALYSIS
& NEW TECHNOLOGIES WORKSHOP Salada
SESSION III: OMICS
Session Chairs: Dieter Drexler, BMS and Violet Lee,
Genentech

2:50 pm - 2:55 pm
Session Introduction

2:50 pm - 2:55 pm
Session Introduction

2:55 pm - 3:25 pm
Brooke Rock, Amgen
Transforming Traditional SM ADME Assays to Support the
Translation of siRNA Pharmacology from the Benchtop to the
Clinic

2:55 pm - 3:25 pm
Yu Tian, AbbVie
An Integrative Proteogenomics Pipeline Identifying Differentially
Expressed Splicing Variants from IDB Patients

3:25 pm - 3:55 pm
Nagendra Chemuturi, Novartis
Nonclinical (and Some Clinical) Considerations for AAV
Gene Therapies

3:25 pm - 3:55 pm
Leila Pirhaji, ReviveMed
Translating Metabolomics into Therapeutics Insights using
Artificial Intelligence

3:55 pm - 4:25 pm
Ajit Suri, Takeda
ADC Development and Global Regulatory Approval(s) –
Adcetris Experience

3:55 pm - 4:25 pm
Sheri Wilcox, SomaLogic
The SOMAscan® Assay and Pharmaceutical Development

4:25 pm - 5:50 pm
POSTER SESSION AND EVENING RECEPTION

4:25 pm - 5:50 pm
POSTER SESSION AND EVENING RECEPTION
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WEDNESDAY, SEPTEMBER 11
8:00 am - 9:00 am
Breakfast

DISCOVERY BIOANALYSIS & NEW TECHNOLOGIES WORKSHOP Singlo
SESSION IV: ADVANCED LC-MS FOR LARGE MOLECULES
Session Chairs: Hongying Gao, Innovo Bioanalysis LLC and Jenny Zhang, Pfizer
9:00 am - 9:05 am
Session Introduction
9:05 am - 9:35 am
Mireia Fernandez Ocana, Pfizer
Immunoaffinity LC-MS/MS Technologies for Translational Safety Biomarker Development
9:35 am - 10:05 am
Dan (Youngjae) Kim, AbbVie
Development and Application of LC/MS BA Platform for Biologics
10:05 am - 10:35 am
Lisa O’Callaghan, Merck
Method Improvements for Discovery Monoclonal Antibody Pharmacokinetics
10:35 am - 10:50 am
Break
10:50 am - 11:20 am
Latest Advances in LCMS and Recommendationsfor 2020
11:20 am - 11:35 am
Raffle Drawing & APA 2020 Election Results
11:35 am - 12:35 pm
Lunch
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DISCOVERY AND MECHANISTIC ADME COMBINED WORKSHOP
SESSION V: FROM ACCIDENTS TO INNOVATION: SERENDIPITY IN DRUG DISCOVERY
Session Chairs: Silvi Chacko, BMS, Dieter Drexler, BMS and David Stresser, AbbVie
12:35 pm - 12:40 pm
Session Introduction
12:40 pm - 1:10 pm
Mike Lee, Milestone Development Services
Failure is an Option if You Keep Trying…
1:10 pm - 1:40 pm
Rob Foti, Merck
Navigating ADME Challenges with Non-Opioid Based Pain Therapeutics
1:40 pm - 2:10 pm
Derek Lowe, Novartis Institutes for Biomedical Research
Fortune Favors the Prepared Mind
2:10 pm - 2:30 pm
Break
SESSION VI: TODAY’S MACHINE LEARNING IN DRUG DISCOVERY
Session Chairs: Jing Tu, AbbVie and Richard Voorman, RMLV Partners
2:30 pm - 2:35 pm
Session Introduction
2:35 pm - 3:05 pm
Prashant Desai, Eli Lilly
Realistic Application of Machine Learning ADME Models to Impact Drug Discovery
3:05 pm - 3:35 pm
Liang Jin, AbbVie
Improve Target Discovery from Label-Free Proteomic Data by Machine Learning Algorithms
3:35 pm - 4:05 pm
Russell Mortishire-Smith, Waters
Approaches to Real Time Prediction Of Collision Cross Section Values
4:05 pm - 4:10 pm
Closing Remarks
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APA ABSTRACTS
REGULATED BIOANALYSIS
WORKSHOP
PLENARY LECTURE
Vaccine Development: A Multi-Disciplinary
Commitment to Protect Public Health
Paula Annunziato, Merck
Vaccines have saved millions of lives by protecting infants,
children, and adults against more than 30 infectious diseases.
During the last few decades, scientific advancements across
multiple disciplines, including microbiology, immunology,
and engineering have brought new vaccines to the public
and improved existing vaccines. The development of safe,
effective, quality vaccines is resource intensive, and depends
on the performance of the investigational candidate as well
as scaled, sustained focus in clinical assessment, manufacture
efficiencies, and delivery innovations. The ability to reliably
measure and analyze information throughout this complex
life-cycle is critical for long term success. Insights from
recently approved vaccines such as Gardasil and Gardasil
9 provide lessons for the next generation of vaccines in
development today.

SESSION I:
REGULATORY GUIDANCE
ADA Validation Testing and Reporting Global
Harmonization
Heather Myler, PPD
Sponsors and health authorities spend inordinate amounts
of time issuing and responding to filing queries due to
evolving expectations and a lack of clear and harmonized
anti-drug antibody validation testing and reporting tools.
Following intense debate at NBC2017, a group was formed
to address gaps in understanding and associated processes.
Over the last 2 years, 32 members from 30 organizations
including 5 from Europe and 7 from FDA have met regularly
to discuss gaps in understanding and to develop tools
for use by industry scientists to include in their filings for
communication facilitation across organizations.
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Meeting the Regulatory Expectations and the
Challenges in Bioanalysis – A Global Perspective
Arjun Arumugam, Azidus Laboratories Ltd, India
Techniques in Bioanalysis and its applications in regulated
research are a continuous process and ever evolving.
Multiple regulatory agencies around the globe continue to
issue updates in their guidelines and expectations. Global
CROs must follow them without losing a step, in order to
be effective. The challenges in meeting the time constraints,
sponsor interests and maintaining compliance with the
regulations are substantive. Although, there exists a sense of
harmonization, yet the differences and the variations among
the global regulatory agencies expectations often pose
challenges and demand proper planning in bioanalysis.
This presentation will discuss such issues and strategies to
collect quality data with integrity and meet the requirements
of the global regulatory agencies.

SESSION II:
BIOANALYTICAL SUPPORT FOR NOVEL
THERAPIES
Approaches and considerations for utilizing the cloud
for cost effective instrument data storage
Phillip Sundman, Pfizer
With the continued technology advancements and
capabilities in mass spectrometry, and flow cytometry, and
high throughput screening, the costs of storing the data
utilizing traditional NAS and SAN storage are increasing at
a rapid rate. With the availability of the lower cost cloud
storage, how can cloud storage be effectively integrated
into the storage lifecycle of the data to help drive down the
costs? Also, what are the performance, availability, security,
and regulatory considerations and impacts that I should
evaluate when using data storage in the cloud?
This presentation will attempt to explore a few approaches
to utilize the cloud for instrument data storage and explore
the various considerations of each of the approaches.

Bio-pharma Industry Compliance in the Clouds
Patrick Combes, Amazon Web Services
Many biotech and pharmaceutical organizations are
challenged when moving to cloud based resources. This
talk will review common compliance considerations, what
compliance resources are available and best practices/
approaches when moving compliant workloads into the cloud.

SESSION III:
BIOANALYTICAL SUPPORT FOR NOVEL
THERAPIES & NEW MODALITIES IN CLINICAL
TRIALS
Combinatorial Approaches for Bioanalysis of
Stereopure Oligonucleotides
Jaya Goyal, Wave Life Sciences
Antisense oligonucleotides (ASO’s) and nucleic acids are
becoming prominent in the drug discovery and development
pipeline. The improvements in the nucleic acid backbone
chemistry has led to improved pharmacological properties,
stability and potential efficacy of the molecules. On the
bioanalytical front, there have been efforts to improve
assay specificity, selectivity and sensitivity to measure such
oligonucleotides and their metabolites in complex bodily
fluids and tissue matrices. There are several ways in which
these measurements are currently accomplished, including
LC-MS/MS, HPLC-UV, capillary gel electrophoresis, and
immunologically based approaches. Each of these methods
offers certain advantages and limitations. This presentation
will describe a combination of approaches where LC-MS/
MS and hybridization ELISA methods were validated and
used to derive crucial pharmacokinetic, pharmacodynamic,
and exposure-response information in support of the
development of stereo pure ASOs.
Logistical, Study and Compliance Complexities
for Bioanalytical Solutions in Gene and Cellular
Therapies
Katie Matys, PPD
The current regulatory guidance provides little direction for
development and validation of the various types of assays
used to support gene/cellular therapies. There have been
recent successes shown in cellular and gene therapy products
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and a growing interest of biotechnology companies on these
therapies, which increases the challenges that bioanalytical
scientists will face when implementing the assays for nonclinical and clinical studies.
From a bioanalytical perspective, these projects are vastly
different from other types of small- and large- molecules
and biomarker projects. They are not necessarily more
challenging from an analytical perspective, but they are very
challenging from a logistical, study and compliance complexity
standpoint. There are three main therapeutic platforms
including cellular modifications, viral/gene based therapeutics
as well as non-viral, which include oligonucleotides.
From an analytical perspective, the analytical technologies
used during the pre-clinical and clinical development of
these therapies include traditional as well as non-traditional
bioanalytical technologies. By the nature of the therapies
themselves, the types of experiments and data required
to move from pre-clinical to humans require different
approaches. Significant research into the efficacy, route of
administration, formulation, biodistribution of the delivery
vector and the protein(s) being expressed and potential
immunogenicity is required. In addition to ligand bindings
assays for biomarkers and immunogenicity, molecular, flow
cytometry and protein expression/activity technologies are
needed to monitor vector shedding, vector copy number,
sequences, activity, etc. Each of these technologies will
need to demonstrate that the assay measures the intended
analyte, while evaluating assay robustness, ruggedness,
precision, linear range and the effect of sample collection,
handling, and storage.
From logistic, study and compliance complexity standpoints,
the application of these technologies is also different
from traditional bioanalytical projects. Typically, a variety of
sample matrices are collected from a single patient, must be
assayed individually and with very short turnaround times.
Furthermore, viral based therapeutics require that patients
are followed for over a decade post treatment. Often, these
therapies are for rare diseases which can follow fast path
regulatory compliance in addition to gene and cellular
therapy compliance. These create additional complicating
factors to be considered.

VENDOR PRESENTATION
Improving Biotherapeutic PK Assays using highly
specific anti-idiotypic Affimers
James Nuttall, Avacta
The Affimer® scaffold is a versatile next-generation nonantibody platform that offers great potential for both novel
biotherapeutics as well as research and diagnostics tools. We
have successfully developed anti-idiotypic binders to a range
of therapeutic antibody targets to facilitate and improve
assays to better enable the drug development pipeline. This
approach uses only a single target-specific reagent allowing
for simpler, more robust and standardizable assay design.

SESSION IV:
INTERPRETATION AND IMPLEMENTATION OF
RECENTLY ISSUED BIOANALYTICAL GUIDANCE
DOCUMENTS
Strategy for Implementation of 2018 FDA
Bioanalytical Method Validation Guidance and
Proactively Addressing the ICH M10 BMV Draft
Guideline Internally and/or with Outsourcing
Partners - CRO Perspective
Jennifer Zimmer, Alturas Analytics
The recently issued 2019 ICH M10 Bioanalytical Method
Validation (BMV) draft guideline will replace regional
guidances, such as the 2018 FDA Guidance for Industry or
the 2011 EMA Guideline on bioanalytical method validation,
once finalized and adopted by the member countries. Given
the importance of this document, much focus has been
given to gathering and compiling comments and providing
feedback to regulators. In particular, the annual Global CRO
Council (GCC) meeting in April was dedicated to going line
by line through the draft document, and additional meetings
were sponsored by the EBF and AAPS throughout the
spring and summer. This talk will summarize feedback to the
draft guideline from the perspective of a contract research
organization working in the LC-MS/MS bioanalytical field.
The general industry reaction to the ICH guidance and the
major changes that we foresee as a result of its adoption will
be presented.
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Strategy for Implementation of 2018 FDA
Bioanalytical Method Validation Guidance and
Proactively Addressing the ICH M10 BMV Draft
Guideline Internally and/or Outsourcing Partners
James Schiller, Merck
In May of 2018, the FDA/CDER published the Bioanalytical
Method Validation (BMV) Guidance for industry. This
document was preceded by a draft guidance issued in
2013 and the previous final BMV guidance document from
2001. Earlier this year, in February of 2019, the International
Council of Harmonization released the ICH M10 draft
guideline on BMV for public consultation. After the new
FDA guidance was released, our bioanalytical organization
reviewed the new content and language, re-assessed
current internal practices and developed a plan for internal
SOP revision and implementation. In addition, an assessment
of the plans for implementation at our CRO partners was
conducted by our outsourcing group to benchmark and gain
alignment. During this presentation, I will discuss the changes
implemented within Merck as result of the 2018 guidance as
well as the plan for incorporating future recommendations
by the ICH M10 BMV Guidelines.

SESSION V:
FRONTIERS OF BIOMARKER BIOANALYSIS
A Gyrolab Assay for the Quantitation of Free
Complement Protein C5a in Human Plasma
Mark Dysinger, Alexion Pharmaceuticals
Complement protein C5a is recognized as an important
component of the alternative complement pathway.
Bioanalytical challenges have been posed in proper
quantitation of free C5a due to interference from
its precursor, C5. Additionally, free therapeutic target
quantitation can be difficult due to effects of sample dilution
and prolonged sample incubation when therapeutic is used
as capture reagent. Gyrolab technology enables quantitation
of free target analyte with minimal sample dilution and rapid
sample incubations, thus enabling in vitro results that are
more representative of in vivo pharmacodynamics. When
coupled with strategic sample pretreatment, Gyrolab offers
an opportunity to quantitate free C5a in human plasma with
an assay that vastly diminishes C5 interference. A Gyrolab
assay for the quantitation of free C5a in human plasma
was developed and validated. Validation results confirmed

that proper sample pretreatment and use of the Gyrolab
platform yield accurate and reliable results. Due to the
advantages that it provides, Gyrolab has become our default
technology of choice for quantitation of free target.
Translational PK-PD modeling to guide first-inhuman dose projection for large molecules
Fan Wu, Celgene
First-in-human (FIH) dose projection represents a critical
step toward clinical development of therapeutic compounds.
Due to inherent complexity of interactions between large
molecules and physiological systems, translational PK-PD
modeling and other mechanistic modeling approaches have
become highly valuable to support human dose projection
and clinical study design, by integrating data or information
at various systems levels and from different sources. In
this presentation, we first review current translational
modeling strategy and methods, and then include a few
recent case examples to demonstrate important modeling
applications in translational drug development for large
molecule compounds. With continuous development in
both experimental and modeling techniques, we anticipate
increasing impact of translational PK/PD modeling on large
molecule drug development, helping bring novel medicines
to patients faster and more efficiently.
In-Sample Calibration Curve Using Multiple
Isotopologue Reaction Monitoring of a SIL-Analyte
for LC-MS/MS Bioanalysis
Huidong Gu, BMS
A novel methodology of In-Sample Calibration Curves (ISCC)
using Multiple Isotopologue Reaction Monitoring (MIRM)
of a SIL-analyte for instant LC-MS/MS analysis is proposed
and demonstrated for the first time. The theoretical isotopic
abundances of a SIL-analyte in its MIRM channels can be
accurately calculated based on the isotopic distributions of
its daughter ion and neutral loss. The isotopic abundances in
these MIRM channels can also be accurately measured with
a triple quadrupole mass spectrometer. By spiking a known
amount of the SIL-analyte into each sample, an ISCC can be
established based on the relationship between the calculated
isotopic abundances (analyte concentration equivalents) and
the measured LC-MS/MS peak areas in the corresponding
MIRM channels in each sample for the quantitative analysis.
With this novel MIRM-ISCC-LC-MS/MS methodology, instant,
accurate and reliable LC-MS/MS bioanalysis of biomarkers,
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biotherapeutics and small-molecule drugs in support of
drug discovery and development can be achieved without
using external calibration curves, especially for cases where
authentic matrices for external calibration curves are not
available.

MECHANISTIC ADME WORKSHOP
SESSION I:
NOT YOUR AVERAGE HUMAN ADME STUDY
Impact of AMS on clinical development: the
availability of early human ADME data
Esther van Duijn, TNO NL
The availability of ADME data early during drug development
can be of great importance to pharmaceutical companies.
Recent technological developments has led to the possibility
to make adjustments to the clinical paradigm by the addition
of a microtracer arm to, for example, a Phase 1 study. A
microtracer quantity of 14C-labeled drug can be safely
administered to subjects as the drug and its metabolites
can be determined at fg/ml levels using accelerator mass
spectrometry (AMS). In a Phase 1 two period single dose
study, one period can be used to evaluate the oral absolute
bioavailability and fraction absorbed.Therefore the unlabeled
drug is orally administered and on top an IV microtrace of
the 14C-labeled drug is given. In the other period the cold
oral dose contains a microtracer dose of the 14C-labeled
drug and it can be a human mass balance and metabolite
profiling study.
Traditionally, toxicity data are generated in a number of animal
species with the expectation of covering human metabolites.
However, the human metabolite profile remains unknown
until early promise is demonstrated in Phase 2 studies, after
which human metabolite profiles are qualified in a dedicated
human mass balance study.
Using the modern capabilitiesof AMS, such as the speed,
knowledge of drug recovery is close to real time, supporting
discharge of subjects from the clinic. Human metabolite
profiling with a combination of LC-AMS-hrMS can enable
the elucidation of all human metabolites as early as Phase
1. Instead of investing resources in animal and prediction
models, true human data can be obtained. Understanding
the human metabolite profile better informs whether

nonclinical safety testing was adequate or additional testing
is warranted.
Acalabrutinib Bioavailability, Biotransformation, and
Excretion using a Microtracer and Tang, the Human
ADME Formulation Every Mother Trusts
Terry Podoll, IV/PO, LLC
Acalabrutinib is a targeted, covalent inhibitor of Bruton
tyrosine kinase (BTK) with a unique 2-butynamide warhead
that has relatively lower reactivity than other marketed
acrylamide covalent inhibitors. A human [14C] microtracer
bioavailability study in healthy subjects revealed moderate
intravenous clearance (39.4 l/h) and an absolute bioavailability
of 25.3 ± 14.3% (N = 8). Absorption and elimination
of acalabrutinib following a 100 mg [14C] microtracer
acalabrutinib oral dose were rapid, with maximum
concentration reached in <1 h and elimination half-life values
<2 h. Low concentrations of radioactivity persisted longer in
the blood cell fraction and a peripheral blood mononuclear
cell (PBMC) subfraction (enriched in target BTK) relative to
plasma. [14C]acalabrutinib was metabolized to over three
dozen metabolites detectable by liquid chromatographytandem mass spectrometry (LC-MS/MS), with primary
metabolism by cytochrome P450 (CYP) 3A-mediated
oxidation of the pyrrolidine ring, thiol conjugation of the
butynamide warhead, and amide hydrolysis. A major active,
circulating, pyrrolidine ring-opened metabolite, ACP-5862,
was produced by CYP3A oxidation. Novel enol thioethers
from the 2-butynamide warhead arose from glutathione
and/or cysteine Michael additions and were subject to
hydrolysis to a β-ketoamide. Total radioactivity recovery
was 95.7 ± 4.6% (n = 6), with 12.0% of dose in urine and
83.5% in feces. Excretion and metabolism characteristics
were generally similar in rat and dog. Acalabrutinib’s highly
selective, covalent mechanism of action, coupled with rapid
absorption and elimination, enables high and sustained BTK
target occupancy following twice daily administration.
Identification and Characterization of Metabolites
from the Human ADME Study on Alectinib Overcoming the Low Sensitivity of the Conventional
LC-LSC Method for Plasma
Li Yu, Roche
Alectinib (ALESENSA®) is a highly selective CNS-active
inhibitor of anaplastic lymphoma kinase (ALK) granted
accelerated approval by FDA for treatment of patients
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with ALK+ non-small cell lung cancer. Before its approval,
metabolite identification and characterization from the
human ADME study following a single 600 mg (67 μCi) oral
dose of [14C]-alectinib to healthy volunteers were conducted
to support the fast alectinib’s New Drug Application (NDA)
submission. The extremely low radioactivity in pooled
plasma samples (~30 dpm/mL) made it challenging, under
very short timeline, to detect and characterize metabolites
following the ICH M3 (R2) guidance. We developed a new
method that enabled to successfully profile and effectively
characterize all human metabolites (M4, M6, M1b, and M1a)
of alectinib directly from the human samples without using
accelerator mass spectrometry (AMS). From the present
studies, the biotransformation from alectinib to M4 and M1b
was found to represent two main metabolic pathways for
alectinib, with M4 being the only major active metabolite
that required monitoring in clinic.

SESSION II:
TOXICITY AND DRUG METABOLISM: ADVANCES
IN MECHANISTIC UNDERSTANDING THAT
INFORM RISK MANAGEMENT
a-Carbon Oxidation in Amines to Electrophilic
Iminium and/or Aldehyde Intermediates as Causative
Factors in Idiosyncratic Drug Toxicity
Amit Kalgutkar, Pfizer
Basic amine substituents provide several benefits (e.g.,
superior aqueous solubility and tissue penetration) relative
to acidic and neutral functional groups and have been
extensively exploited as functional groups of choice in drug
design. Incorporation of basic amine motifs, however, can
lead to off-target pharmacology arising from their interaction
with aminergic G-protein coupled receptors, ion-channels,
kinases, etc. Structural features that are associated with
the promiscuous nature of basic amines have been well
studied and can be generally well-predicted and mitigated
in a preclinical drug discovery setting. In addition to the
undesirable secondary pharmacology associated with the
parent compounds, oxidative metabolism of basic amine
substituents (cyclic amines in particular) has been associated
with the formation of electrophilic iminium ion intermediates,
capable of reacting with proteins and/or cyanide-containing
nucleophiles. Consequently, cyclic amines have been viewed
as structural alerts, like motifs such as anilines, furans,
thiophenes, etc., which are metabolized to protein-reactive

intermediates that are thought to be responsible for many
immune-mediated idiosyncratic adverse drug reactions
(IADRs) (e.g., drug-induced liver injury) observed with their
parent precursors. Detailed examination of the literature,
however, suggests that cases where the iminium electrophile
has been explicitly linked to a preclinical or clinical toxicity
are extremely rare. Moreover, examination of the metabolic
profiles of several marketed drugs which possess cyclic
amine substituents reveals the formation of metabolites
derived from the oxidative ring scission of the cyclic amine
functionality, which most likely proceeds through iminium ion
intermediates. Yet, most of these agents are not associated
with any significant incidences of IADRs. In the present
work, a critical analysis of the evidence for and against the
role of iminium ions as mediators of toxicity is provided
with a special discussion on an often time overlooked
detoxification pathway involving the aldehyde oxidasecatalyzed conversion of the iminium species to an innocuous
lactam metabolite.
Metabolic Activation of Tyrosine Kinase Inhibitors
by Cytochromes P450: Impact of Interindividual
Variation
Klarissa D. Jackson, University of North Carolina at Chapel Hill
Tyrosine kinase inhibitors are a rapidly expanding class of
molecular targeted therapies for the treatment of various
types of cancer and other diseases. An increasing number of
clinically important small molecule tyrosine kinase inhibitors
have been shown to undergo cytochrome P450-mediated
bioactivation to form chemically reactive, potentially toxic
products. Metabolic activation of tyrosine kinase inhibitors
is proposed to contribute to the development of serious
adverse reactions, including idiosyncratic hepatotoxicity.
This presentation will discuss recent findings regarding the
influence of interindividual variation in P450 activity on the
bioactivation of hepatotoxic tyrosine kinase inhibitors, using
lapatinib and sunitinib as case studies. The presentation will
also highlight ongoing studies to elucidate the link between
drug metabolism and tyrosine kinase inhibitor associated
hepatotoxicity.
An Integrated Strategy Utilizing Transcriptional
Profiling to De-risk Bioactivation-Mediated DrugInduced Liver Injury
Kaushik Mitra, Merck
Drug-induced liver injury (DILI) is a major reason for attrition
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during development, denied commercialization, withdrawal
from the marketplace and restricted prescribing indications
of new pharmaceuticals. Metabolic bioactivation is thought to
contribute to a significant number of liver-associated adverse
drug reactions in humans that fail to be detected in standard
preclinical animal studies. By measuring transcriptional
pathways activated by electrophilic metabolites of a wellcurated list of commercial drugs and internal compounds, we
have developed in vivo and in vitro hepatic gene signatures
to discern drugs with bioactivation-mediated hepatotoxic
potential. Case examples, utilizing complementary tools such
as metabolite identification-guided structural modifications,
describe the application of this approach in lead optimization.
When used in conjunction with exposure estimates, this
approach improves prediction of clinical liver liabilities, and
combination with assays of other potential DILI mechanisms
such as inhibition of bile salt export protein (BSEP) or
mitochondrial toxicity may further improve sensitivity. When
used together with strategies that can identify liver toxicity
liabilities resulting from other established mechanisms of
DILI, such as inhibition of bile salt export protein (BSEP)
or mitochondrial toxicity, overall prediction sensitivity is
expected to rise. Additional qualification and refinement
of these experimental models are ongoing, with growing
confidence that they continue to add important new
information for guiding an improved weight-of-evidence
approach that facilitates lead optimization and candidate
selection.

PLENARY LECTURE
Predicting in vivo Drug-Drug Interactions Involving
Multiple Precipitants
Nina Isoherranen, University of Washington
Majority of clinically important drug-drug interactions
(DDIs) are a result of inhibition of metabolic enzymes or
transporters by multiple precipitants. This includes DDIs
caused by combination therapies as well as DDIs precipitated
by a combination of drug and its metabolites. In some cases
the multiple inhibitors all act via similar mechanisms such as
competitive, reversible inhibition, but it is not uncommon for
the multiple precipitants to include a combination of DDI
mechanisms such as inhibition and induction or reversible
and time dependent inhibition. Although the processes
involved in such complex DDIs can be identified in vitro
using standard techniques, prediction of the net effect of

such mixtures of precipitants and mechanisms in vivo is
still challnging. This presentation will provide an overview
of the current understanding of the mathematical models
used to predict in vivo DDIs with multiple precipitants and
mechanisms, and illustrate these principles using real life
examples of such predictions.

SESSION III:
IMPROVED CLINICAL OUTCOMES THROUGH
MODELING
Modeling and simulation to study the impact of
transporter-enzyme interplay on drug-drug interactions
Priyanka Kulkarni, Amgen
Accurate prediction of transporter mediated drug-drug
interactions (DDIs) is an industry-wide challenge due
to difficulty in measurement of substrate and inhibition
transporter kinetic parameters. This is a result of the
underlying challenges in active surface transporter protein
quantitation and large variability and system dependence
of kinetic parameters. Involvement of transporter-enzyme
interplay in the disposition of both substrates and inhibitors
further complicates the prospective DDI assessment.
Modeling and simulation can be a valuable tool to deal with
such experimentally challenging systems. A permeability
limited semi-physiological model that accounts for hepatic
transporter-enzyme interplay was used to evaluate the
differential effect of transporter versus enzyme inhibition/
induction on intracellular as well as overall drug disposition.
Mechanistic modeling of in vitro transporter inhibition data
was performed to eliminate the system dependence of
transporter kinetics with the goal of achieving better DDI
predictions. Together, these results summarize the challenges
in DDI risk assessment of drugs with complex disposition
and demonstrate the use of modeling and simulation to
overcome them.
Mechanistic analysis of pharmacokinetic-based drugdrug interactions with recently marketed drugs: from
in vitro to clinical relevance
Jingjing Yu, University of Washington
Drug-drug interaction data obtained from New Drug
Application reviews with drugs approved by the US Food
and Drug Administration in the past few years were analyzed
using a mechanistic and quantitative approach. Key findings
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including metabolism- and transporter-mediated in vitro and
clinical studies were highlighted, and drug interactions with
possible significant clinical relevance were identified.
Application of PBPK Modeling for DDI Assessment
Yuching Yang, FDA
Global regulatory bodies are routinely reviewing
physiologically-based pharmacokinetic (PBPK) analyses
submitted by drug sponsors. The objectives of this
presentation will be to 1) Provide current status of PBPK
submission to FDA; 2) Provide an overview of FDA guidance
and recommendation on strategies on evaluating DDI
information based upon in vitro studies, clinical data and
modeling and simulation; 3) Present examples of successful
or inadequate cases using PBPK analyses to support DDI
information in lieu of dedicated clinical interaction trials.

SESSION IV:
INSIGHTS AND DEVELOPMENT CHALLENGES
OF NEW MODALITIES
Transforming traditional SM ADME assays to support
the translation of siRNA pharmacology from the
benchtop to the clinic
Brooke Rock, Amgen
Small interfering RNA (siRNA) is an emerging therapeutic
with the first FDA approval occurring in late 2018. The
physicochemical properties of siRNA push this new modality
outside of the small molecule classification; however, there
exist opportunities to apply learnings from small molecules
to underwrite the PK-PD relationships, inform structural
integrity, and understand biodistribution. The presentation
will discuss the above three topics along with the strategy
to effectively characterize siRNA from early discovery into
the clinical setting.
Nonclinical (and Some Clinical) Considerations for
AAV Gene Therapies
Nagendra Chemuturi, Novartis
The presentation introduces viral gene therapy and will
discuss some nonclinical considerations for viral gene
therapies vis-a-vis what studies are appropriate, and what
goes into informing the agencies about viral gene therapies.

The slides present nonclincial and clinical data from literature.

BEYOND ADME & BIOANALYSIS
WORKSHOP
Gut microbiota modulates acetaminophen-induced
hepatic injury
Hyunyoung (Young) Jeong, College of Pharmacy, University
of Illinois Chicago Rockland
Acetaminophen overdose causes hepatic injury. While
acetaminophen-induced hepatic injury exhibits interindividual variability, the contributing factors remain to be
fully identified and characterized. We investigated potential
roles of gut microbiota in acetaminophen-induced liver
injury using mouse models. Mice harboring different gut
microbiota, i.e., mice from Jackson or Taconic, exhibited
different susceptibility of hepatotoxicity to a given dose of
acetaminophen (300 mg/kg, ip), which disappeared upon
co-housing of the mice. When the cecum contents from
Jackson and Taconic mice were transplanted into germ-free
mice, the phenotype was recapitulated.These results indicate
that differential gut microbiota modulates acetaminophen
hepatotoxicity. Unbiased metabolomic analysis of portal
vein serum and liver tissue of the mice led to identification
of >10 gut microbiota-associated metabolites whose levels
were different between Jackson and Taconic mice. Some of
the metabolites were found to decrease acetaminophen
hepatotoxicity in mouse hepatocytes. The study illustrates
how gut microbiota may potentially modulate drug effects
in liver.
Update on fecal microbiota transplantation:
indications, methodologies, mechanisms and future
perspective
Colleen Kelly, Alpert Medical School, Brown University
Fecal Microbiota Transplant (FMT) has emerged as an
effective treatment for patients with Clostridium difficile
infection (CDI). FMT is believed to work by restoring gut
microbiota diversity and beneficial anaerobes in patients
with dysbiosis resulting from repeated courses of antibiotics.
There are many questions about the best methods for
performing FMT, though donor identification and screening
are important steps to ensure patients safety. There is hope
that therapeutic manipulation of gut microbiota though FMT

19 | PAGE

or more refined bacterial consortia will prove effective for
other diseases and conditions associated with perturbations
in gut microbiota. There are more than 200 clinical trials
worldwide investigating FMT, and, in the future, therapeutic
manipulation of gut microbiota may be utilized for treatment
of diseases outside the gastrointestinal tract.

DISCOVERY BIOANALYSIS &
NEW TECHNOLOGIES WORKSHOP
PLENARY LECTURE
Mining the proteometabolome for precision medicine
Samir M. Hanash, The University of Texas MD Anderson
Cancer Center
The proteometabolome remains under-exploited as
a source of novel diagnostics and therapeutics, yet it
has relevance across the disease continuum from risk
assessment to interception, early disease detection and
effective therapy. Current technologies allow deep profiling
of the proteometabolome in health and disease uncovering
associations, patterns and novel targets that are not
predictable from genomic profiling as will be presented for
common cancer types.

SESSION I:
NOVEL MODALITIES – BIOANALYTICAL
TECHNOLOGIES AND STRATEGIES
Innovative Hybrid Immunoaffinity Capture LC-MS/
MS to Enhance the Development of Complex Protein
Therapeutics
Luna Liu, Genentech
Novel protein therapeutics such as fusion proteins, bispecific
antibodies, PEGylated Fabs, and antibody-drug conjugates are
becoming increasingly diverse and complex. Furthermore,
these molecules may undergo in vivo biotransformations
once administered, adding more complexity and presenting
significant bioanalytical challenges. More emerging evidences
suggest that conventional LBA approaches may not be
sufficient to address all complicated bioanalytical situations
associated with these novel therapeutics. Innovative
bioanalytical technologies should be explored to ensure

appropriate measurements of all relevant components
for more accurate assessment of efficacy and safety. This
presentation is aimed to demonstrate immunoaffinity
(IA) capture LC-MS/MS as an alternative or sometimes a
preferred quantitative methodology to address challenging
bioanalytical issues in both nonclinical and clinical studies.
Results from two case studies showed some advantages
afforded by this new MS-based hybrid platform. In one
example, the recovery bias to the total Fab concentrations
for a PEGylated Fab therapeutic seen in LBA was effectively
resolved. In another example, a novel bioanalytical strategy,
utilizing the multiplexing capability of LC-MS/MS, enabled
simultaneous quantification of a bispecific antibody and a
target antigen. Overall, we believe that hybrid IA LC-MS
will continue to play an important role to enhance the
development of complex protein therapeutics.

SESSION II:
CELL & GENE THERAPIES
(INCLUDING BA ROLE IN GT)
Implementation of AAV Shedding and Infectivity
Assays in Early Gene Therapy Program
Jean-Claude Marshall, Pfizer
Shedding and infectivity assays are a regulatory requirement
for the current set of viral gene therapies. Over the past
several years AAV based gene therapies have become
prevalent. This talk will focus on the regulatory guidance’s
that exist for shedding and infectivity assays, and the
development of those assays for AAV based gene therapies.
Applying the 2019 FDA Immunogenicity Guidance to
Determination of Vector-Neutralizing Antibodies in
Gene Therapy: Use of Cutpoint Analysis
Judith Greengard, Adverum Biotechnologies, Inc.
Pre-existing neutralizing antibodies (Nabs) to gene therapy
vectors have the potential to limit the proportion of the
general population eligible to receive these therapies.
However, reported levels of seropositivity to many serotypes
vary greatly and the descriptions of the clinical effects of such
Nabs are inconsistent. There has been a lack of consensus
among gene therapy laboratories as to appropriate design
of these assays and interpretation of the data derived from
them. In 2016, FDA issued a draft Immunogenicity Guidance,
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finalized in 2019, that describes the use of cutpoint analysis
to relate raw antibody assay data to the range of signals
obtained from naive sera and thus determine positive versus
negative status. While this technique is common in most
areas of drug development, it has found relatively sparse
usage in gene therapy applications. This presentation will
discuss cutpoint analysis as applied to Nab analysis in gene
therapy and its advantages over the more commonly applied
IC50-based assays.
Advances and challenges for T cell therapies
Sanne Demandt, Charles River Laboratories
Immuno-oncology is one of the fastest growing fields
of research in the last decade. T cell therapies including
chimeric antigen receptor (CAR) and T cell receptor (TCR)
T cells are part of a big wave of immunotherapies showing
great promise in cancer clinical trials. A major success for
these therapies was the recent approval of the first CAR-T
therapies targeting hematological malignances. Their next
challenge is solid tumors, solid tumors form an additional
challenge due to the lack of tumor specific target antigens.
Expression of the target antigen on healthy tissue poses a
significant safety risks; varying from mild-severe cytokine
release syndrome (CRS) to neurotoxicity and death.
Innovative ways to assess target expression through in
silico analysis, target antigen specific binding through crossreactivity studies, and off-target cytotoxicity through both in
vivo and in vitro modeling are continuously being developed
with the aim to offer translatable safety models for these
therapies. In vitro primary human cytotoxicity assessment
provides a robust and rapid platform to assess cross-reactivity
and off-target binding in both early development and late
stage testing of the T cell therapies. Safety risks associated
with cell based immune-oncology therapies is currently the
biggest challenge for the success of these therapies.

SESSION III:
OMICS
An Integrative Proteogenomics Pipeline Identifying
Differentially Expressed Splicing Variants from IBD
Patients
Yu Tian, Abbvie
LC/MS-based shotgun proteomics is becoming a reliable
platform for protein biomarker and target identification

complementing RNA Seq based omics discovery platform.
To maximize the information from multi-omics analysis,
data integration strategies is critical. Here we will discuss
a novel approach by converting patient specific RNA Seq
data to protein database to enable in-depth proteomics
analysis of clinical tissue biopsy. This technology enabled the
identification of disease-specific protein isoforms for target
identification and validation.
Translating Metabolomics into Therapeutics Insights
using Artificial Intelligence
Leila Pirhaji, ReviveMed Inc.
Metabolomics is an essential tool for discovering the right
therapeutics for the right patients. However, it has been
underutilized in precision-medicine because of the challenges
in identifying a large-set of metabolites for each patient.
We have developed a pioneering artificial intelligence
(AI) platform to overcome the challenges of identifying
a large set of metabolites in biofluids and tissues and
translate metabolomics into therapeutic insights. Large-scale
metabolomic data, which is the global measurements of the
masses of metabolites, has been largely neglected due to the
ambiguous identity of each metabolite mass. By leveraging
our proprietary database and AI algorithm, we overcome
the ambiguities of metabolite masses and discover their
biological context. First, we find all the possible metabolites
corresponding to a metabolite mass by mass matching. We
then use network-based machine-learning optimization
to predict the putative identity of each mass, while
simultaneously discover associated molecular pathways.
We further showed the ability of our platform to connect
metabolomics to other omics, including proteomics. We
further validated this multi-omic data integration is essential
to obtain a comprehensive view of biological processes.
We experimentally validated our technology by studying
Huntington’s disease, a genetic neurodegenerative disorder.
We demonstrated our technology can discover novel
disease-associated pathways, proteins, and metabolites. We
also identified existing drugs and novel therapeutic targets
associated with the disease and their underlying molecular
mechanisms.
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The SOMAscan® Assay and Pharmaceutical
Development
Sheri Wilcox, SomaLogic
SOMAmer® reagents are novel affinity binders made from
single-stranded DNA engineered with aromatic hydrocarbon
side chains. These reagents combine the best properties
of antibodies and aptamers – high affinity to thousands of
proteins, reproducibly produced synthetically. SomaLogic
has developed a proteomic platform called the SOMAscan
assay for biomarker discovery that transforms protein
concentrations in a biological sample into a corresponding
DNA signature that can be measured using any DNA
quantification technology. The SOMAscan assay has been
used to identify signals as surrogates for clinical outcomes,
stratify patients, discover novel targets for therapeutic
intervention, and correlate protein measurements with
genetic variants. Given that the platform measures thousands
of human proteins simultaneously in biological samples at high
throughput, the knowledge base being built is unparalleled.
Partnerships with the pharmaceutical industry are expected
to enable substantial additional growth of this knowledge
base while at the same time accelerating pharmaceutical
development. We will present examples of SOMAscan
results and avenues for working together.

SESSION IV:
ADVANCED LC-MS FOR LARGE MOLECULES
Immunoaffinity LC-MS/MS Technologies for
Translational Safety Biomarker Development
Mireia Fernandez Ocana, Pfizer
Liquid chromatography tandem mass spectrometry (LCMS/MS), particularly when combined with protein and/or
peptide immunoaffinity enrichment (IA), is an emerging
platform in the pharmaceutical industry to support protein
biomarker determinations for efficacy and safety pre-clinical
and clinical investigations. Key advantages include the high
measurement specificity and sensitivity with reduced reagent
requirements as well as multiplexing options that enable
the simultaneous detection and quantitation of multiple
surrogate peptides derived from one or multiple proteins of
interest upon enzymatic digestion. Furthermore, quantitative
capabilities of this technology have been demonstrated in
a variety of biological fluids and tissues, including FormalinFixed Paraffin-Embedded (FFPE) samples enabling the

retrospective analysis of valuable, archived tissues. This
presentation describes successfully established IA LC-MS/
MS workflows in our lab and showcases through specific
case studies protein biomarker analysis in support of safety
and translational research.
Development and Application of LC/MS BA Platform
for Biologics
Dan (Youngjae) Kim, AbbVie
A streamlined LC/MS method development workflow
was developed that reduced the method development
time from several weeks or months for ligand binding
assay down to 2-3 days for LC/MS. This workflow involves
high-efficiency tryptic digestion, high-resolution mass
spectrometry-based peptide mapping, automated sequence
match, quantitative MRM method generation/optimization,
and matrix compatibility test. To increase assay throughput
and streamline assay operation, a 96-well-based affinity
purification workflow was established using Protein A filter.
For non-immunoglobulin molecules, we developed a platebased sample enrichment strategy including differential
protein precipitation, histidine tag or Streptavidin sample
enrichment. To maximize the project support bioanalytical
decision tree was utilized to guide platform selection for
each project. I will present several case studies beyond typical
PK support: domain stability of therapeutic antibodies, blood
brain barrier targeted multiplex antibody screening, protein
PD biomarker support, etc.
Method improvement for discovery monoclonal
antibody pharmacokinetics
Lisa O’Callaghan, Merck
Most approaches to mass spectrometry-based protein
quantitation involve an enzymatic digestion to create
surrogate peptides that are quantified and subsequently
used to infer whole molecule concentrations. The digestion
process can limit sample throughput and leads to the loss
of essential information about the intact protein. Presented
here is a summary of methodology improvements that
have allowed increased throughput, sensitivity and sample
detection for enhanced PK analysis. Through the use of
microsampling, improved sample preparation techniques,
and/or direct intact protein quantitation we can provide
sensitive PK analysis for biotherapeutics in complex matrices
with highly desirable turnaround times.
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DISCOVERY & BIOTRANSFORMATION
COMBINED WORKSHOP
SESSION V:
FROM ACCIDENTS TO INNOVATION:
SERENDIPITY IN DRUG DISCOVERY
Failure is an Option if You Keep Trying…
Mike S. Lee, Milestone Development Services
Drug discovery is indeed a process that requires innovation
– from technology to solutions – to the ability to understand
the role of relationships and education.These criteria provide
a framework for drug discovery as well as allow for unique
perspective. Perspectives that can be the basis to measure,
compare, relate and inspire. This presentation will highlight
my experiences - spanning 35 years - in academia, industry,
and business. Experiences that are personal as well as tell
a story – a story that can also be told by others such as
colleagues, friends, and family. A story that reveals a pattern
of success that can only be seen if failure is an option. Where
leaders have a sense of both time and relationships with a
preference for responsibilities that evoke passion. My hope
is that this presentation will inspire others to find their own
story – a story of discovery – and have the courage to share
it with others everyday. To know that indeed, failure is an
option if you keep trying.
Navigating ADME Challenges with Non-Opioid Based
Pain Therapeutics
Rob Foti, Merck
The identification and optimization of non-opioid alternatives
to treat chronic pain has become a key area of research in
recent years owing in no small part to the societal impact
of the growing opioid crisis. One promising target that has
received a great deal of attention is the Nav1.7 voltagegated sodium ion channel, a pharmacological target with
a high degree of human genetic validation with regard to
modulating pain states. However, even with this significant
amount of research combined with a high degree of genetic
validation, there are currently no clinically approved selective
inhibitors of Nav1.7. This talk will focus on some of the key
ADME-related challenges encountered over the years of
Nav1.7 research, including both small molecule and protein
therapeutic approaches.

Fortune Favors the Prepared Mind
Derek Lowe, Novartis Institutes for BioMedical Research
Drug discovery has relied on both careful planning and the
ability to exploit unexpected results. Depending on luck is
obviously a losing strategy, but so is trying to ignore its role.
Some thoughts will be presented on setting a course in
between these two mistakes!

SESSION VI:
TODAY’S MACHINE LEARNING IN DRUG
DISCOVERY
Realistic Application of Machine Learning ADME
Models to Impact Drug Discovery
Prashant Desai, Eli Lilly
In today’s drug discovery paradigm, identification and
resolution of ADME challenges is no longer confined to the
lead optimization phase but is an integral part of all stages
of drug discovery. To that end, integration of in silico, in vitro
and in vivo ADME models has been demonstrated to be a
valuable strategy towards efficient delivery of high-quality
clinical candidates with optimal balance of properties. In this
presentation, some of the myths surrounding in silico machine
learning models will be addressed while emphasizing the
importance of setting realistic expectations from use of such
models in light of the inherent variability of the experimental
data that inform these models. Example demonstrating the
impact of machine learning ADME models on the efficiency
of drug discovery projects will be discussed. Finally, a
systematic prospective evaluation of two machine learning
methods, support vector machine (SVM) and Deep Neural
Network (DNN), as applied to large industrial ADME data
will be shared.

23 | PAGE

Improve target discovery from label-free proteomic
data by machine learning algorithms
Liang Jin, AbbVie
Quantitative label-free proteomics is a powerful tool for
biomarker and drug target discovery. A common issue with
label-free quantitative proteomics is the presence of missing
values, which constrains statistical power and prevents precise
identification of potential targets. Imputation methods have
been introduced to treat missing values, but the accuracy of
target identification after imputation has been concerned.
Here, we describe a machine learning based imputation
approach to treat missing values in quantitative label-free
proteomic data. Our comprehensive evaluation with a
large-scale benchmark proteomic dataset demonstrates
this approach achieves the highest number of true positives
with the lowest level of false discovery rate and the most
informative biological interpretations. This approach can be
used as a generic method to treat missing values in label-free
proteomics that supports reliable identification of protein
targets and downstream analysis.
Approaches to Real Time Prediction Of Collision
Cross Section Values’
Russell Mortishire-Smith, Waters
Calculation of theoretical CCS on the basis of de novo
calculations using molecular modelling is complex and
computationally intensive. In comparison, machine learning
algorithms provide a relatively fast mechanism for estimating
CCS values which can be applied to experimental results to
differentiate isomeric forms of metabolites, or more generally,
to differentiate between putative structures of unknowns. I
will share recent work at Waters directed towards putting
CCS prediction into the hands of users within a time frame
that is practically useful, look at the possible uses of such an
implementation, and the extent to which such models may
develop in the future.
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Brazil. He has overseen and managed over 1200 bioequivalence studies submitted as part of generic applications for regulatory
agencies around the world, including applications of ‘first’ generics and 505(b)2 drug products.
His scientific interests include complex generics, designing bioequivalence studies, assay of unstable compounds, influence of
transporters and pharmacokinetics.
Nagendra Chemuturi, PhD, Novartis: Dr. Chemuturi received his Bachelor Degree in Pharmacy with Distinction from
Kakatiya University in India. He then worked as a pharmaceutical salesman for Zydus-Cadila in India, before pursuing his Ph.D.
at the University of Iowa. He was awarded the AAPS Graduate Symposium Award in 2005 for his dissertation work on the
role of drug transporters and metabolism in the preferential uptake of dopamine from the nose into the brain. He started his
career in the US at Vertex Pharmaceuticals in MA in 2005. Since then, he has worked at Alcon-Novartis and Seattle Genetics
and is currently a Senior Investigator-I at Novartis Institutes of BioMedical Research Inc., working on biologics and cell & gene
therapies. During his career he has served as DMPK lead on several small and large molecule projects and has led efforts to
understand the role of drug transporters in ophthalmology and ADCs. He has given podium presentations at several scientific
conferences, is active in IQ consortium, co-leading the MABEL working group and has authored/co-authored several articles
and book chapters.
Patrick Combes, Amazon AWS: Patrick Combes joined Amazon Web Services in April 2016 and is responsible for AWS’
worldwide technical strategy in Healthcare and Life Sciences (HCLS). Patrick helps develop and implement the strategic plan to
engage customers and partners in the industry and leads the community of technically focused HCLS specialists within AWS.
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Patrick began his career in scientific computing at Fermi National Accelerator Laboratory (FNAL) where he developed on
embedded systems for gathering and processing instrumentation data in real-time. Later, Patrick joined Cray Research where
he was responsible for kernel development, OS integration and the programming environment of the Red Storm/XT3/XT4
and Cascade platforms. He joined Rosetta Biosoftware (Merck) in 2005 to build and integrate products for genomics and
proteomics into HPC environments and was responsible for many professional service engagements globally while in this
capacity. Rosetta Biosoftware was acquired by Microsoft in 2009 and Patrick continued his work as part of the Amalga Life
Science Platform within the Health Solutions Group (HSG) at Microsoft. Patrick then lead the industry solution architecture
team for EMC as the Principal SA for Life Sciences and HPC.
Patrick has a B.S. in Computer & Electrical Engineering from the University of Illinois at Champaign-Urbana with additional
graduate work focused on programming language design. He also holds several associate and professional certifications for
architecting on AWS.
Sanne Demandt, PhD, Charles River Laboratories: Dr. Demandt is Group Leader at Charles River Laboratories in Leiden,
The Netherlands. Her research focuses on efficacy and toxicity testing of novel drug therapies in human primary cell based
models. Formerly, Dr. Demandt worked as an Investigator within the Cell and Gene Therapy Unit for GlaxoSmithKline. Here
she focused on the translational and safety aspects of T cell therapies. Dr. Demandt has a broad background in molecular and
cellular biology, she holds an MRes and PhD in Medical and Molecular Genetics from King’s College London.
Prashant Desai, PhD, Eli Lilly: Prashant Desai received his BS in Pharmacy, MS in Organic Synthesis and PhD in Biophysics
and Computational Chemistry from University of Bombay (India). For the past 12+ years he has been working with the ADME
function in Eli Lilly. He is currently the group leader of the computational ADME group. The group’s key focus is to enrich and
extract ADME knowledge from complex array of in vitro and in vivo data using variety of in silico techniques. He also serves
as the ADME project leader across various therapeutic areas. As a scientific leader in the preclinical ADME research, Prashant’s
primary focus has been on effective integration of in silico, in vitro, and in vivo ADME models during the early phase of drug
discovery in line with the mechanistic pharmacokinetics principles toward identifying clinical candidates with high probability of
success for delivering clinical proof of concept.
He has successfully implemented computational ADME-Tox models and Structure-Property Relationships knowledge using a
variety of techniques, such as machine learning models to predict properties, cheminformatics tools for data mining (clustering,
matched-molecular pair analysis etc), and quantum chemical tools, among others. He has contributed to more than 50 papers
in peer reviewed journals and book chapters.
Mark Dysinger, Alexion Pharmaceuticals: Mark Dysinger is a development scientist at Alexion Pharmaceuticals in New
Haven, Connecticut. In his role, he is a bioanalytical project representative for novel rare disease drug therapies. He is also
heavily involved in relevant method development, assay validation, and sample analysis for both preclinical and clinical trials. Mark
is a member of the AAPS Emerging Technologies Action Planning Committee, a member of the scientific advisory board at
AIT Biosciences, and an abstract and manuscript reviewer for multiple meetings and publications. He holds a Bachelor’s degree
in Zoology from the University of Maine, and a Master of Science degree in biotechnology from the University of Maryland
University College. With more than 20 years of experience, Mark is vested in furthering industry progress in bioanalysis.
Corinna Fiorotti, PhD, BioAgilytix Labs: Dr. Corinna Fiorotti obtained her Ph.D. in Microbiology and Immunology in 1999
from the University of New Hampshire where she investigated bacterial pathogenesis of Legionnaires disease. She attended
Harvard Medical School to complete a post-doctoral-fellowship in Molecular Genetics where she was awarded several NIH
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grants to investigate polysaccharide genetics of Bacteroides fragilis. Her work was featured as a cover story in the journal Nature.
She was promoted to the faculty at Harvard Medical School continuing her research in bacterial genetics and immune evasion
and teaching medical students. In 2003 she joined Eyetech Pharmaceuticals and investigated the mechanism of disease in agerelated-macular-degeneration and was involved in the approval of Macugen®. In 2005 she joined Pfizer and was responsible for
developing cell-based assays for the detection of neutralizing antibodies, ADA and PK assays for both clinical and pre-clinical
support in a GLP laboratory. She joined BioAgilytix Labs in 2015 and currently serves as Scientific Officer.
Robert S. Foti, PhD, Merck: Robert S. Foti is a Senior Principal Scientist at Merck (Boston, MA) where he leads drug
disposition efforts for small molecule and protein therapeutics across multiple therapeutic areas. Prior to joining Merck, Rob held
positions at Amgen, Inc. (Cambridge, MA), leading the in vitro ADME group and supporting multi-modality drug discovery and
development efforts across the neuroscience, oncology and inflammation portfolios and at Pfizer (Groton, CT), contributing to
discovery ADME efforts and high-throughput screening assays to assess metabolic stability and drug interactions. He received
his undergraduate degree in Chemical Biology from Stevens Institute of Technology (Hoboken, NJ), his masters in Chemistry
from Lehigh University (Bethlehem, PA) and his Ph.D. in Molecular Pharmacology from the University of Nice – Sophia Antipolis
(Nice, France). The current research in Rob’s lab focuses on the assessment of clearance and biodistribution mechanisms for
both small molecules and protein therapeutics. Additional research interests include cytochrome P450 enzymology, UDPglucuronosyltransferase-catalyzed conjugation and drug target characterization, resulting in over 40 peer-reviewed manuscripts,
book chapters and invited reviews. Externally, Rob is on the Editorial Board for Drug Metabolism and Disposition, is the current
Chair-Elect for the Drug Metabolism and Disposition Division of ASPET and is an active member of ISSX and SEBM while
contributing as an ad hoc referee for multiple peer-reviewed journals.
Jaya Goyal, PhD, Wave Life Sciences: Dr. Jaya Goyal is leading bioanalytical, DMPK, clinical pharmacology and biomarker
activities to support the preclinical and clinical development of nucleic acid therapeutics at Wave Life Sci., Cambridge
Massachusetts. The group is involved in the development and validation of pharmacokinetic, anti-drug antibody and biomarker
assays, pre-clinical and clinical pharmacokinetic assessments, tissue distribution, in-vitro stability, plasma protein binding, metabolite
ID, species comparison, PK/PD correlations, data modeling and simulations for projection of human doses and frequencies.
Her group is also responsible for biomarker strategies and translational medicine approaches for patient stratification and
personalized medicine. Prior to joining Wave Life Sci., Jaya was at Biogen for 16 years, where, in her most recent role as Senior
Director, she was a member of cross-functional innovation hub, Value Based Medicine (VBM), focused on improving decision
making and clinical care for Multiple Sclerosis (MS) patients. Jaya Goyal received her Ph.D. degree in Biochemistry from Central
Drug Research Institute, India in 1993 and did her post-doctoral training at the Rush Presbyterian St. Luke’s Medical Center,
Chicago and New England Medical Center, Boston.
Judith Greengard, PhD, Adverum Biotechnologies, Inc.: Dr. Greengard is Senior Director of Assay Development and
Bioanalysis at Adverum Biotechnologies, Inc. Formerly, she was Director of Protein Bioanalysis at Sangamo Therapeutics and
Principal Scientist in the Department of Pharmacokinetics and Drug Metabolism at Amgen, Inc. She is a member of several
professional societies, including the American Society of Gene and Cell Therapy (and member of the Cardiovascular Gene &
Cell Therapy Committee), the American Association of Pharmaceutical Scientists, the Regulatory Affairs Professionals Society,
and the International Society on Thrombosis and Haemostasis. Dr. Greengard received her BS in biology from the California
Institute of Technology and her PhD in biology from the University of California, San Diego. She has published and presented
extensively in the areas of gene therapy, assay development, protein interactions, and enzymology.
Huidong (Ryan) Gu, BMS: Mr. Huidong (Ryan) Gu is a Senior Research Scientist in the Bioanalytical Sciences Department
at Bristol-Myers Squibb Company. For the past 15 years, Ryan has been working in the area of LC-MS bioanalysis of small
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molecules, biologics, antibody drug conjugates and biomarkers for the assessment of toxicokinetics, pharmacokinetics and
pharmacodynamics in support of drug development programs with over 30 peer-reviewed publications. Ryan developed a
novel approach for calculating and mitigating isotopic interferences in LC-MS/MS quantitative analysis which has a significant
impact in the industry related to the microdosing absolute BA studies using LC-MS/MS analysis of both oral and IV dosed
drugs. In most recent years, Ryan has focused on the development and implementation of immuno-affinity LC-MS assays for
protein biomarker quantitation in support of PK-PD correlation and target engagement measurement. Without the need of
using external calibration curves, his recent work of in-sample calibration curve methodology has made it possible for accurate
and reliable LC-MS/MS bioanalysis for cases where authentic matrices for external calibration curves are not available. This
new methodology has many potential applications in the field of LC-MS/MS quantitative analysis of biomarkers, biotheraptutics,
small-molecule compounds and beyond.
Sam Hanash, MD, PhD, MD Anderson: Dr. Hanash joined MD Anderson in July 2012 to lead the McCombs Institute for
Cancer Early Detection and Treatment. He was previously program head for Molecular Diagnostics at the Fred Hutchinson
Cancer Research Center in Seattle, Washington.
Dr. Hanash’s interests and expertise focus on the development and application of integrated approaches for the molecular
profiling of cancer. He has led a consortium of investigators working on molecular profiling of lung cancer. Similar efforts are
ongoing in Dr Hanash’s lab aimed at other common cancers including breast, panreatic and gastric cancers.
Nina Isoherranen, PhD, University of Washington: Education: B.S (1998, Chemistry), M.S. (1998 Analytical Chemistry)
University of Helsinki, Finland. Ph.D. (2003, Pharmaceutical Sciences) Hebrew University of Jerusalem, Israel.
Professional Experience: Postdoctoral research fellow (2003-2004), University of Washington, Department of Pharmaceutics,
Acting Assistant Professor (2004-2006), Assistant Professor (2006-2012), Associate Professor (2012-2017), Professor
(2017-present) Associate Chair (2017-2019), Chair (2019-) Department of Pharmaceutics, University of Washington.
Research Interests, Mentorship and laboratory: Dr Isoherranen’s main research interests relate to vitamin A disposition,
pharmacokinetic modeling and drug-drug interactions. Her research program incudes studies of the role of CYP26 and
ALDH1A enzymes in Vitamin A homeostasis, alterations in vitamin A metabolome in obesity and related comorbidities and
characterization of how drug and vitamin metabolism change during pregnancy. She has also active research ongoing in the
area of pharmacokinetic modeling and PBPK model development relating to predictions of complex drug-drug and diseasedrug interactions, and in prediction of clearance changes in different physiological states. Her laboratory has been continuously
funded by the NIH for the last 14 years in these areas. Her laboratory currently consists of four graduate students and two
post doctoral fellows. During her time at the UW Dr Isoherranen has trained 13 graduate students, 9 post doctoral fellows
and numerous undergraduate and PharmD students in her laboratory.
Publications: Dr Isoherranen has published over 110 research papers in peer-reviewed journals and 4 book chapters. She
also has three approved and one pending US patent regarding new antiepileptic drugs and compounds inhibiting retinoid
metabolism.
Activities: She is a member of several professional organizations including AAAS, the American Society of Pharmacology and
Therapeutics (ASPET), American Chemical Society (ACS), International Society for Study of Xenobiotics (ISSX) and American
Society of Clinical Pharmacology and Therapeutics (ASCPT). She has held leadership positions in professional societies including
being the chair of the Drug Metabolism and Disposition division of ASPET and she is currently ISSX councilor. She is an
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Associate Editor of Drug Metabolism and Disposition, Clinical and Translational Science, Pharmacology & Therapeutics and an
Editorial board member for Scientific Reports. She frequently reviews grants for NIH and is a member of XNDA study section.
Awards: Dr Isoherranen has received multiple young investigator and early career awards. Most recently she was the recipient
of the Drug Metabolism Division Early Career Achievement Award by ASPET in 2013 and the ISSX North American New
Investigator award in honor of James R Gillette in 2014.
Klarissa D. Jackson, PhD, University of North Carolina at Chapel Hill: Klarissa Jackson received a B.S. in Chemistry from
Jackson State University (2006) and a Ph.D. in Pharmacology from Vanderbilt University (2011). Her graduate research was
conducted under the mentorship of Drs. Jason Morrow and L. Jackson Roberts in the Division of Clinical Pharmacology. She
completed a postdoctoral fellowship (2011-2013) at the University of Washington School of Pharmacy under the direction of
Drs. Sidney Nelson and Allan Rettie in the Department of Medicinal Chemistry. Jackson joined the faculty at Lipscomb University
College of Pharmacy in 2013 as an Assistant Professor of Pharmaceutical Sciences and an Adjunct Assistant Professor in the
Department of Pharmacology at Vanderbilt University. Jackson’s research focuses on drug metabolism to better understand
the mechanisms and risk factors of adverse drug reactions. Her laboratory is particularity interested in investigating the role
of drug metabolism in drug-induced liver injury. In July 2019, Jackson will join the faculty at the University of North Carolina at
Chapel Hill Eshelman School of Pharmacy in the Division of Pharmacotherapy and Experimental Therapeutics to continue her
research program in drug metabolism.
Hyunyoung (Young) Jeong, PhD, University of Illinois at Chicago: Hyunyoung (Young) Jeong is a Professor in the
Departments of Pharmacy Practice and Biopharmaceutical Sciences at the College of Pharmacy, the University of Illinois
at Chicago (UIC). Dr. Jeong received her Pharm.D. (2001) and Ph.D. (2004) from UIC, followed by postdoctoral training in
molecular pharmacology at UIC. Since joining the faculty at UIC in 2006, she has established a strong research program in drug
metabolism and pharmacokinetics, funded by multiple grants from NIH. Her current research focuses on elucidating mechanisms
underlying pharmacokinetic changes of drugs in pregnancy; and determining the roles of gut microbiota in drug efficacy and
toxicity. Dr. Jeong received Early Career Achievement Award in Drug Metabolism and Disposition from the American Society
of Pharmacology and Experimental Therapeutics. She currently serves the editorial boards for Drug Metabolism and Disposition
and Pharmacological Review.
Liang Jin, PhD, AbbVie: Dr. Liang Jin is a Senior Scientist in DMPK Department at AbbVie Bioresearch Center in Worcester,
MA. Dr. Jin received his Ph.D. in Molecular and Cellular Biology from Stony Brook University. After graduation, Dr. Jin joined
AbbVie working on establishing and optimizing data analysis infrastructure for LC-MS based label-free proteomics. Dr. Jin
has developed analysis workflows to achieve high proteome coverage and data quality, integrate multi-omics data for target
nomination and prioritization, and acquire biological understanding through deep data mining. Dr. Jin is currently the leading
bioinformatician in the proteomics core group at AbbVie.
Amit Kalgutkar, PhD, Pfizer: Dr. Kalgutkar is a research fellow in the Medicine Design group at Pfizer. He received his
Ph.D. degree in Chemistry from Virginia Tech, VA, and carried out post-doctoral research at Vanderbilt University, TN. He has
~ 20 years’ experience in drug discovery/development, spanning multiple therapeutic areas with over 15 investigational drug
candidates nominated for clinical development. He has published over 160 peer-reviewed papers, reviews and book chapters
and holds several patents. He has served on the editorial board of Chemical Research in Toxicology and is presently an editorial
board member for Drug Metabolism and Disposition and Xenobiotica. Besides his current position in Pfizer, he is also an Adjunct
Professor at the Department of Biomedical and Pharmaceutical Sciences, School of Pharmacy, University of Rhode Island.
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Colleen Kelly, MD, FACG, Warren Alpert Medical School of Brown University: The focus of Dr. Kelly’s research
and clinical practice is Clostridium difficile infection (CDI) and fecal microbiota transplantation (FMT). She was the principal
investigator (PI) for a first placebo-controlled trial of FMT for treatment of recurrent CDI and one of the first investigators to
sponsor of an investigational new drug (IND) application for FMT with the Food and Drug Administration. She has since served
on several working groups focusing on regulatory issues related to FMT. Dr. Kelly is currently site PI for an industry funded
trial of live microbiota for treatment of recurrent CDI as well as investigator-initiated clinical trials assessing conventional FMT
for CDI treatment. Dr. Kelly is interested in the long-term effects around manipulation of gut microbiota and serves as one of
the PIs for an NIH-funded FMT National Registry which will answer important questions around the safety of FMT. She has
collaborated on several studies investigating the impact of FMT on patients with Inflammatory Bowel Disease, Nonalcoholic
Fatty Liver Disease and Alopecia Areata. In addition to coauthoring current FMT guidelines she serves as the primary author
for the forthcoming American College of Gastroenterology (ACG) 2019 C. difficile treatment guidelines. Dr. Kelly is a Fellow
in the ACG and is a Fellow and past member of the scientific advisory board for Gut Microbiome Research and Education of
the American Gastroenterological Association.
Dan (Youngjae) Kim, AbbVie: Mr. Kim is a Senior Scientist in LC/MS bioanalytical group in DMPK department at AbbVie, Inc.
and has been working for 13 years in method development and automation area. He has been promoted multiple times and
received vice president award in AbbVie for innovative bioanalytical method development. Previously he had been working as
a scientist in Epitome Biosystems, CuraGen, Inc. and University of Kansas Medical Center for total 9 years. He received BA in
Biology, Hanyang University, Seoul, South Korea. He received master’s degree from Chemistry department in Western Illinois
University.
Irina Koroleva, PhD, Rubius: Irina Koroleva was born in Novosibirsk (Russia), where she completed her undergraduate
training and received her Ph.D. in Molecular Biology.
Upon completion of her graduate work in Cytology and Genetics she accepted a postdoctoral fellowship at the Danish
Institute of Agricultural Sciences in the Department of Animal Breeding and Genetics. She remained at the Research Center
as a research scientist where she continued her work on gene discovery funded by the Danish Academy of Science, EU and
NATO.
In 1998 Dr. Koroleva relocated to the University of Iowa working initially as a visiting scientist and later as a research scientist,
heading the functional genomics group in the Department of Pediatrics at the School of Medicine. During that time she became
more interested in developing and applying functional genomics to identify biomarkers relevant to molecular mechanisms of
disease including cancer and their translation into the clinic as potential diagnostic markers.
After her stint at the University of Iowa Irina joined the Translational Medicine team at Novartis Institute for BioMedical Research
(NIBR) in 2006. She gained experience in driving biomarker strategies in translational medicine across the drug development
pipeline: from candidate identification, registration, to approval and life cycle management. She supported approximately 50
clinical trials ultimately leading to the successful regulatory submission and approval of Cosentyx® (Secukinumab) for the
treatment of Psoriasis, Psoriatic Arthritis, Ankylosing Spondylitis.
Dr. Koroleva Joined Rubius early last year where she is leading Translational Medicine and Biomarker Strategy in support
of clinical development by partnering with vendors to develop, validate and conduct pharmacokinetic, pharmacodynamic,
immunogenicity, pharmacogenomic and patient stratification biomarker assays (including companion diagnostics) to inform
internal decisions and regulatory authority submissions. Her team supports Red-Cell Therapeutics fast growing pipeline in rare
diseases, cancer and autoimmune diseases.
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Priyanka Kulkarni, PhD, Amgen: Dr. Priyanka Kulkarni is a Scientist in the department of Pharmacokinetics and Drug
Metabolism at Amgen Inc. in Cambridge, where she is responsible for prospective assessment of drug-drug interaction potential
of drug candidates using physiological based pharmacokinetic modeling. Dr. Kulkarni received her Bachelor in Pharmacy
from University of Pune, India and Ph.D. in Pharmaceutics from Temple University, Philadelphia with drug metabolism and
pharmacokinetics as her major.
Seema Kumar, PhD, EMD Serono Inc.: Seema Kumar is currently Associate Director and DMPK senior project
representative at EMD Serono Inc. (a business of Merck KGaA, Germany). In her role, Dr. Kumar is responsible for overall drug
disposition characteristics of NBE portfolio including PK, ADME, bioanalytical (BA) and immunogenicity strategy through the
different discovery and development stages. Previously, Dr. Kumar led regulated Bioanalytical group in BioMedicine DesignPharmacokinetics and Dynamics Metabolism department at Pfizer. The group provided regulated (GLP/GCP) BA support
including assay development, validation and sample analysis for PK, ADA and Nab assessments for pre-clinical and clinical
development of Pfizer’s large molecule programs. Prior to joining Pfizer, Dr. Kumar had served at roles of increasing responsibility
as Director of Quality Control and Director of CLIA certified Clinical Bioanalytical Lab at XBiotech USA Inc.
Dr. Kumar holds a Ph.D. in Biophysical Chemistry from Johns Hopkins University and has published several publications in
peer-reviewed journals and contributed to several book chapters. Dr. Kumar has given numerous talks in various national and
international scientific conferences and meetings and is an active member of IQ consortium ADC Working Group and AAPS
Immunogenicity Risk Assessment and Mitigation Working Group.
Mike S. Lee, PhD, Milestone Development Services: Dr. Mike S. Lee is a biotechnology entrepreneur and Founder and
President of Milestone Development Services. He actively participates in the development of new technologies and their
integration into industrial settings.
Dr. Lee has more than 30 years of pharmaceutical industry experience. He has pioneered the application of LC/MS for
research dealing with biomolecules, optimization of ADME and physicochemical properties, natural products, drug metabolites,
impurities, and degradants. He works closely with industry leaders involved with clinical and pharmaceutical analysis to connect
industry needs with innovative technologies and solutions via consulting, workshops, and symposia.
Prior to founding Milestone Development Services, Dr. Lee was with Bristol-Myers Squibb. As Director of Analytical Research &
Development, Dr. Lee was responsible for departments in research facilities located in Princeton, NJ, Wallingford, CT, Hopewell,
NJ, and New Brunswick, NJ providing MS, NMR, IR, HPLC, CE, and physical chemistry support. Under his direction, novel
analytical strategies for preclinical development facilitated the shortening of IND development from 2 years to 6 months. He
led interdisciplinary teams responsible for rapid analysis of discovery leads and preclinical drug candidates that contributed
to the Food & Drug Administration approval of Buspar®, and Serzone®, and the accelerated development and approval of
TAXOL®.
Dr. Lee is a founder of the Annual Symposium on Clinical and Pharmaceutical Solutions through Analysis (CPSA). These unique
events, held in the US, China and Brazil, highlight industry-related applications and feature sessions promoting discussion on
real-world experiences with the latest analytical technology and industry initiatives. Industry scientists and professionals focus
on needs, issues, and analytical performance benchmarks necessary for accelerated product development.
Dr. Lee is also a founding member of the CPSA Charitable Foundation, a publically registered non-for-profit organization
incorporated in Idaho. The Foundation is dedicated to the progress of scientific discoveries – from research to the bedside –
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focusing technology, resources and expertise to advance human health.
Dr. Lee is the author or co-author of over 50 scientific papers and patents. An editor with John Wiley & Sons, Dr. Lee is
responsible for a book series on Pharmaceutical and Biotechnology: Practices, Applications and Methods. His recent patent on
segmented flow technology is the basis of a new start up company he has founded, Mozaic Solutions, to address the primary
targets for personalized medicine.
He received his BS degree in Chemistry at the University of Maryland in 1982. In 1985 and 1987, he completed his MS and
PhD, respectively, in Analytical Chemistry from the University of Florida under the direction of Professor Richard A. Yost. He
currently serves on the Leadership Board for the Department of Chemistry at the University of Florida.
Luna Liu, Genentech: Luna Liu is currently a Staff Scientific Researcher in BioAnalytical Sciences (BAS) at Genentech.
She received her B.S. degree in Chemistry from Shanxi University, China and her M.S. degree in Analytical Chemistry from
West Virginia University. She has over twenty years of pharmaceutical and biotechnology industry experience. Since joining
Genentech in 2007, she has been focused on developing and applying mass spectrometry-based techniques to qualitatively and
quantitatively study small molecule drugs, monoclonal antibodies (mAbs) and antibody-drug conjugates (ADCs) both in vitro
and in vivo. She and her group have developed and utilized innovative bioanalytical approaches, e.g., affinity capture LC-MS
to gain novel insights into biotransformations and pharmacokinetics of complex biotherapeutics in biological fluids/tissues for
nonclinical and clinical studies.
Jean-Claude Marshall, PhD, Pfizer: Dr. Jean-Claude Marshall is the head of the Clinical Biomarker Labs within Early Clinical
Development, Precision Medicine, at Pfizer. His group is responsible for the development, validation and implementation of
clinical biomarkers to support the early clinical portfolio across Pfizer. Previously Jean-Claude was the head of the Clinical
Genetics and Biospecimens group as well as the Clinical Pharmacogenomics lab at Pfizer.
Katie Matys, PPD: Katie Matys has over 15 years of experience in the pharmaceutical industry. Prior to moving to PPD, she
worked with several large pharma companies. In 2002, Katie started with Centocor in the core molecular and flow cytometry
laboratories and transitioned to Merck in 2005. At Merck, Katie was part of the Vaccine Sciences Department, developing and
validating ligand binding methods in support of Gardasil®. In 2009, she joined PPD and has held a variety of roles and titles, with
the most recent as Director of the Biomarker group. Katie earned a B.S. degree in Molecular Biology from Temple University
and a M.S. degree from St. Joseph in Cell and Molecular Biology.
Kaushik Mitra, PhD, Merck: Kaushik Mitra is Director of the Investigative and Molecular Toxicology group within the
Department of Safety Assessment at Merck. In this capacity, Kaushik leads efforts to develop novel in vitro and in vivo tools
for drug toxicity assessment. Additionally, his team works closely with medicinal chemistry and PK/metabolism sciences to
derisk new chemical entities and help design improved clinical candidates. In his previous role as Director in the Department
of Pharmacodynamics, Pharmacokinetics and Drug Metabolism, Kaushik was responsible for preclinical pharmacokinetic and
biotransformation support to drug discovery and development portfolios. Kaushik received his Ph.D. degree in organic chemistry
from the University of Missouri, Columbia and conducted post-doctoral research in the Department of Bioengineering at the
Massachusetts Institute of Technology. Research during Kaushik’s academic career was focused on understanding covalent
and non-covalent interactions of therapeutically relevant small molecules with proteins and DNA. Kaushik was the recipient
of the Susan G. Komen Breast Cancer Foundation Post-doctoral Fellowship Award and a Young Investigator Award from the
Division of Chemical Toxicology of The American Chemical Society for his research at MIT. He is a regular speaker in national
and international scientific conferences, continues to publish widely in peer-reviewed literature and has been a contributing

31 | PAGE

author to multiple books. He has been further trained in the business practices of the pharmaceutical industry via an executive
training program at the Wharton School of Business, Lean Six Sigma programs at Merck and leadership training at the Center
of Creative Leadership, Greensboro NC.
Russell Mortishire-Smith, PhD, Waters Corporation: After a bachelor’s degree in chemistry at the University of Leeds,
Russell obtained his doctorate from Cambridge University in natural product isolation and characterization, and followed this
with a post-doctoral fellowship at The Scripps Institute, La Jolla using NMR spectroscopy to determine the solution structures
of a variety of transcription-regulating proteins. In 1993, he joined Merck & Co’s Neuroscience Research Centre in Harlow,
UK, as an analytical scientist, and over the following 13 years had the privilege of working on a wide variety of drug discovery
issues, spanning from chemistry support, open access technology for both NMR and LC/MS, metabonomics, and ultimately,
drug metabolite characterization, where he took a particular interest in automated approaches to the analysis of high resolution
datasets. In 2006, he moved to work for Janssen Pharmaceutica (Beerse, Belgium), as the functional lead for the European
Discovery DMPK organization, where his continued interest in the application of high resolution LC/MS led to publications
on the use of ion mobility for distinguishing regioisomeric metabolites, and one of the first practical automated approaches
for hotspot localization. Following a variety of successful collaborations with Waters Corp. over nearly 20 years, Russell joined
Waters in early 2013, supporting Waters’ commitment to developing solutions to fit customer needs. He currently leads the
Applied Informatics team within Scientific Operations.
Heather Myler, PhD, PPD: Heather received her PhD in Biochemistry and Cell Biology at Rice University and completed her
post-doctoral training at Pfizer in Drug Safety Evaluation, later holding positions of increasing responsibility at Amgen, Ambrx,
Merck and BMS where she has contributed to the growth of the bioanalytical discipline, supporting PK, immunogenicity and
biomarker bioanalysis with an expertise in biologics. Heather currently serves as the Director of R&D, Immunochemistry at
PPD leading a group of scientists responsible for regulated PK, ADA, neutralizing antibody and biomarker method development,
validation and automation supporting gene and cell therapies, biosimilars and novel biologics. Heather has a strong external
scientific presence, currently serving as co-Leader of the Bioanalytical Community within AAPS and actively participating
on multiple bioanalytical and cross-functional initiatives. Specifically, Heather is currently leading a team focused on the
Harmonization of ADA validation testing and reporting, comprised of over 30 KOL from across industry and from various
health authority agencies with a strong FDA presence.
Lisa A. O’Callaghan, PhD, Merck: Lisa received her BS in Biochemistry from the University of Tulsa and her Ph.D. in Analytical
Chemistry from the University of Texas-Austin under Dr. Jennifer Brodbelt. Dr. O’Callaghan joined the Pharmacokinetics,
Pharmacodynamics and Drug Metabolism (PPDM) department in Merck Research Laboratories in 2015. She now leads the
Protein Bioanalysis group within Discovery Bioanalytics that is responsible for the development and application of LCMS to
support biopharmaceutical PK and biomarker analysis. Her current focus has turned towards establishing approaches for intact
protein quantitation and she leads multiple collaborations for Merck in this space with Agilent Technologies, Purdue University,
and Q2 solutions.
Mireia Fernandez Ocaña, PhD, Pfizer: Dr. Mireia Fernandez Ocaña is the Biomarker Discovery Lead in Pfizer’s Drug
Safety Department responsible for delivering innovative biomarker LC-MS/MS solutions to support safety and translational
investigations. One of the core expertises of her and her team is the sensitive quantification of protein biomarkers by
immunoaffinity LCMS techniques. After joining Pfizer in 2007, Mireia held various roles focused on mass spectrometry in
Pharmacokinetics, Dynamics & Metabolism, Structural Biology and Translational Pharmacology. Prior to that Mireia held a
Postdoctoral position at King’s College London in the UK and received her Ph.D. from the University of London. She obtained
her degree in Chemistry from the University of Barcelona, Spain.
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Leila Pirhaji, PhD, ReviveMed: Dr. Pirhaji is Founder and CEO of ReviveMed with a Ph.D. in Biological Engineering from MIT.
During her Ph.D. at Prof. Ernest Fraenkel Lab at MIT, Leila developed pioneering artificial intelligence (AI) platform to overcome
the difficulties of leveraging metabolomics for drug discovery, which was published in Nature Methods. She then founded
ReviveMed to bring this technology to the market and make an impact in people’s lives.
Currently, ReviveMed is a venture-backed startup, based in Cambridge MA, focusing on discovering therapeutics for metabolic
diseases using AI.
Previously, Leila worked at top-notch research institutes, such as ETH Zurich, as well as large pharmaceutical companies,
including Merck and Takeda Pharmaceuticals.
Her innovative work has received several prestigious awards, and featured in media outlets including TechCrunch. In 2019 Leila
has been chosen as a TEDFellow, joining a class of 20 global visionaries and delivering a talk on TED stage.
Terry Podoll, PhD, IV/PO, LLC: After childhood in rural Nebraska, Terry Podoll attended the University of Texas, Austin,
earning a B.S. in Chemistry. He earned a M.S. in Chemistry and a Ph.D. in Medicinal Chemistry from the University of Washington,
Seattle, where mass spectrometry and enzyme kinetics were mastered in Bill Trager’s lab. Over the next 22 years Terry enjoyed
gaining broad experience conducting preclinical and clinical DMPK research within both CROs and large PhRMA organizations
in Texas, Michigan, and Washington. He is now self-employed and relishes outdoor activities in the forests and mountains of the
Pacific Northwest with his wife and family.
Brooke Rock, PhD, Amgen: Dr. Brooke Rock is a Principal Scientist in the Pharmacokinetics and Drug Metabolism at
Amgen Inc. Brooke received her PhD degree from University of Washington, School of Pharmacy in medicinal chemistry. Her
research has focused on in vitro-in vivo drug metabolism, enzymology, in silico kinetic modeling, clinical DDI predictions and
pharmacokinetics. Brooke has contributed to more than 25 peer-reviewed research papers, and 3 book chapters, as well as
numerous presentation at conferences, including Gordon Research Conference in Drug Metabolism, Experimental Biology,
ISSX and International Conference on P450 Enzymes.
James “Jay” Schiller, PhD, Merck: Jay joined Schering Plough (now Merck) in January of 2003 with a bachelor’s degree
in Chemistry from the University of Delaware. Jay is the Director of the GLP Regulated Bioanalytical group supporting the
Pharmacokinetics, Pharmacodynamics and Drug Metabolism Department (PPDM) within Merck Research Laboratories. Jay’s
group supports the bioanalysis of small molecule drug candidates and biotherapeutics for preclinical development programs
utilizing automated liquid handling instrumentation, quantitative LC-MS/MS and MSD-ECL assays.
Jay is also the current Chair of the American Chemical Society Committee on Chemists with Disabilities. The mission of the
committee is to promote awareness of the capabilities of people with disabilities in the chemical enterprise as well as serve as
a resource to the chemistry community regarding teaching chemistry and the engagement of students with disabilities.
Phillip Sundman, Pfizer: Phillip Sundman is the Director of Business Informatics & Systems Validation for the Biomedicine
Design group within Pfizer Worldwide R&D Medicinal Sciences. He has over 33 years of validation experience including 8 years
developing and validating GMP Quality Assurance LIMS & Bioanalytical systems and GMP Manufacturing and Packaging systems
at the Upjohn Company and over 25 years developing, validating, and managing GLP and GCP LIMS & Bioanalytical systems
at Pharmacia and Pfizer. Phillip received his BS in Computer Systems Engineering from Western Michigan University and has
extensive computer system validation experience within the pharmaceutical industry for computer systems used from early
discovery thru registration.
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Ajit Suri, PhD, Takeda Pharmaceuticals: Dr. Ajit Suri is Senior Scientific Director in department of Quantitative Clinical
Pharmacology at Takeda Pharmaceuticals in Cambridge, MA since 2010. Ajit completed his Ph.D. in Pharmaceutical Sciences
at the University of Florida and an MBA from the Kelley School of business at the Indiana University. Ajit has over 20 years of
pharmaceutical industry experience in drug development. Prior to joining Takeda, Ajit held positions of increasing responsibility
in PK/PD sciences and Clinical Pharmacology at Otsuka (1995-99), Allergan (1999-’01) and Eli Lilly (2001-2010), contributing
to the clinical development of both small molecules and biotherapeutics across the early development through post-marketing
continuum, having served as the Global Clinical Pharmacology Lead for multiple marketed products in oncology (Adcetris,
Gemzar, Alimta) as well as other therapeutic areas (e.g., Pletal, Lumigan, Forteo).
Magdalena Tary-Lehmann, MD, PhD, Cellular Technology Limited: Dr. Magdalena Tary-Lehmann is Co-Founding Scientist
and Chief Scientific Officer for Cellular Technology Limited (CTL). Dr.Tary-Lehmann received her M.D. and Ph.D., both from the
University of Tübingen, Germany. Her postdoctoral training in Immunology was at the University of California, Los Angeles. She
moved thereafter to Case Western Reserve University, where she was awarded tenure and appointed as Associate Professor
in the Department of Pathology. As Chief Scientific Officer for CTL she oversees the performance of immunology assays in
CTL’s GCP, GLP- and CLIA compliant contract laboratory for various pharmaceutical and biotechnology clients.
Yu Tian, PhD, AbbVie: Dr. Tian is currently the Director of Non-regulated Bioanalysis department at Abbvie Bioresearch
Center in Worcester MA.Yu received his Ph.D. degree in Organic Chemistry from Rutgers University in 2003. After conducting
his postdoctoral research at Center of Advanced Biotechnology of UMDNJ on enzyme kinetics using LC/MS quantitation, Yu
Joined the DMPK department in ABC Worcester in 2005 focusing on pre-clinical bioanalysis, and the innovative application of
LC/MS in bioanalysis of various therapeutic modalities, and translational research. Most recently, Yu developed proteomics and
proteogenomics platform for biomarker and drug target identification for various therapeutic areas.
Esther van Duijn, PhD, TNO: Dr. Esther van Duijn received her PhD in mass spectrometry in 2006, whereby her research
focused on the application of native mass spectrometric tools in structural biology. She continued to work within academia
for several years and obtained multiple research grants. In 2012 Esther joined TNO as a scientist, and works in the field of
biomedical Accelerator Mass Spectrometry (AMS).Together with a team of experts a unique biomedical AMS facility is created.
The use of microdosing and microtracer research in drug development is one of the focus areas. Accurate ADME information,
before or during Phase I trials is generated. Simultaneously technological innovations are continuously performed to improve
and expand the capabilities of the facility. To date Esther published more than 50 articles in peer reviewed journals.
Sheri Wilcox, PhD, SomaLogic, Inc.: Sheri K. Wilcox is Senior Director, Analytical and Discovery Sciences, at SomaLogic,
Inc. in Boulder, Colorado. She received her B.S. in Chemistry from Vanderbilt University in Nashville, Tennessee, in 1993 and
her Ph.D. in Macromolecular and Cellular Structure and Chemistry from The Scripps Research Institute in La Jolla, California,
in 1999. She completed two years of post-doctoral studies at Pharmacia and Upjohn in Kalamazoo, Michigan, and then joined
SomaLogic, Inc. in 2001, where she has been contributing to the generation and utility of novel protein affinity reagents based
on Slow-Off rate Modified Aptamers (SOMAmer® reagents) for over 18 years.
Fan Wu, PhD, Celgene: Dr. Fan Wu is Senior Principal Scientist of Non-clinical Development at Celgene Corporation in
the USA. Formerly, he was Senior Investigator of PK Sciences at Novartis, and before that Senior Research Scientist at CFD
Research Corporation. Dr. Wu received his PhD degree in Chemical Engineering from the University of New Hampshire
and postdoctoral training in Systems Physiology from the Medical College of Wisconsin. He has specific scientific interests in
applying quantitative systems pharmacology (QSP) and translational pharmacokinetic-pharmacodynamic (PK-PD) modeling
approaches to facilitate drug development.
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Yuching Yang, PhD, FDA: Yuching Yang is currently the Co-Lead of PBPK (physiologically-based pharmacokinetic modeling)
Program, Division of Pharmacometrics, Office of Clinical Pharmacology, Office of Translational Sciences, Food and Drug
Administration (FDA). She obtained her PhD in Exposure Assessment and Biomedical Science from Rutgers University in
2006. She worked as a computational toxicologist at Hamner Institute (former CIIT) in RTP, North Carolina (2006-2011), and
a Research Investigator/Model Developer at Hamner- DILIsim Initiative (later DILIsym Services, Inc) (2011-2015). In December
2015,Yuching joined the Office of Clinical Pharmacology at FDA. Her primary responsibilities include reviewing IND and NDA
applications, assessing the effect of multiple patient factors (intrinsic and extrinsic) using PBPK, and evaluating the application of
PBPK tools to support regulatory review and policy development.
Jingjing Yu, MD, PhD, Universtity of Washington: Dr. Jingjing Yu is the Associate Director of the University of Washington
Drug Interaction Database Program (DIDB). She is a Senior Research Scientist at the Department of Pharmaceutics, School
of Pharmacy, University of Washington. Prior to joining the DIDB team in 2013, Dr.Yu conducted research in cancer biomarker
analysis at UW Medicine as for two years and preclinical metabolism- and transporter-mediated drug interactions at Cerep
(now Eurofins) for two years. She obtained her Ph.D. degree in Biology from Rensselaer Polytechnic Institute (Troy, NY) and
M.D. degree from Peking University (Beijing, China). Her research interest includes DDI clinical relevance evaluation, DDI risk
analysis and management for both drugs and natural products.
Li Yu, PhD, Roche: Li J. Yu, Ph.D. Pharmaceutical Sciences Expert Scientist and DMPK/PD Leader at Roche Innovation
Center New York has worked for ~23 years over three major pharmaceutical companies (Pfizer, Takeda and Roche) after
her postdoctoral fellowship at MIT and Boston University. Li had several managerial positions including the site head of
Pharmaceutical Sciences at Roche Innovation Center New York, Research Director and Head of DMPK Project leader in
Oncology/Inflammation/Virology at Nutley site of pRED, Roche. Li received her Ph.D at Univ of MO-Columbia and BS at Beijing
Medical University. Li contributed to the discovery, development and/or regulatory filings/registration of seven drugs including
Entrectinib, Alecensa, Gazyva, Ninlaro, Velcade. Li has supported >30 projects as DMPK project lead and/or NC team lead
from discovery to post-marketing for both small and large molecules as well as a number of Due Diligence assessment and
collaboration projects. She has co-authored approximately 50 peer reviewed journal articles and book chapters.
Xu (Sue) Zhu, PhD, Novartis: Xu (Sue) Zhu is an Investigator II in PK Sciences group at Novartis, Cambridge. She leads
PK sciences strategy (PK, PK/PD, IG, metabolism and clinical pharmacology) in translational projects in oncology, including small
molecules, biologics, and cell therapy. She did her PhD at SUNY-Buffalo and her research was focused on mechanism-based and
network modeling for drug combinations in pancreatic cancer treatment.
Jennifer Zimmer, PhD, Alturas Analytics, Inc.: Dr. Jennifer Zimmer is the Laboratory Director at Alturas Analytics, Inc.
and has been working in the field of bioanalysis for over 20 years. She received her B.A. degree in English and Zoology from
the University of Idaho and her Ph.D. in Pharmacology from the University of Colorado Health Sciences Center, working in
Dr. Robert Murphy’s laboratory on the leukotriene lipid mediator pathway. She is responsible for the overall operation of the
Alturas Analytics laboratory. She oversees the scientific staff and ensures that client deliverables are met while maintaining
laboratory compliance with all procedures and regulations. Dr. Zimmer is an active participant the Global CRO Council (GCC)
and a member of the American Society for Mass Spectrometry.
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POSTER ABSTRACTS
Liquid microsampling enables equivalent PK vs. conventional sampling techniques
Aaron R. Ledvina, Stephen Ploch, Christie Scheuerell, Stephanie Cape

Purpose:
The potential benefits of microsampling are well known. These include ethical benefits (3Rs) as well as reduction in cost through fewer
or no satellite animals (which also enables the collections of exposure data in main study animals), and less stress on animals themselves.
Additionally, benefits may be leveraged in the clinical space as well, particularly in pediatric applications.
Within the field of microsampling, the two main thrusts within the industry are focused around liquid microsampling (capillary-based, micro/
minivettes) and dried matrix microsampling (e.g. dried blood spot, Mitra tips). Each approach has benefits as well as drawbacks. The key
advantages of liquid microsampling include fewer regulatory concerns (no need for bridging studies to establish equivalence of dried and
liquid matrices) as well as well-established validation guidelines. A drawback associated with liquid microsampling is low sample volume. Low
sample volume is problematic for a few reasons, including difficulty in re-assaying samples and/or performing ISRs. In addition, there can be
issues with condensation/sublimation of samples artificially influencing the concentration measurements.
Here, we present general liquid microsampling methodology where a small (< 50 uL) whole blood sample is collected, followed by plasma
harvest and volumetric dilution. We present a pilot study comparing this technique to convention collection (jugular bleed) in rats, and find
the two methods yield similar PK curves.
Methods:
A single oral dose of acetaminophen was administered via oral gavage 150 mg/kg (rat). For rats, both plasma and serum were collected using
either conventional collection procedure (jugular bleed) or microsampling procedure (see below). A tail prick was utilized for microsampling.
For liquid microsampling, animals were sampled using a Sarstedt minivette 50 uL collection tube either contained K2EDTA (for plasma) or
no anticoagulant (for serum). Following sampling, blood was dispensed to a sarstead microvette (small centrifuge tube with highly tapered
geometry) and centrifuged at ~2500 cps for ~10 minutes. Once centrifugation was complete, plasma/serum was diluted with water at a
ratio of 1:9 plasma:water, and placed at -70° C until analysis.
For conventional sampling from rat, approximately 0.500 mL of whole blood was sampled from the jugular vein. WB was then harvested
to either plasma or serum. For these samples, no dilution of plasma or serum was performed prior to placing plasma/serum at -70° C until
analysis.
To analyze samples obtained using either microsampling or convention sampling techniques, a curve range of 100 – 50,000 ng/mL (in
undiluted matrix) was utilized.This curve range was chosen based on expected PK profile of acetaminophen at the selected dose. Extraction
was performed using acetaminophen-d4 internal standard in combination with a protein precipitation extraction, reversed-phase LC
separation, and mass spectrometric detection using an AB Sciex triple quadrupole operating in MRM mode.
Results:
Comparison of the PK data obtained using either conventional sampling or tail vein sampling indicates that Cmax (ng/mL) and AUC0-24
(ng*hr/mL) measurements obtained using either approach are similar (within a few percentage points). Using conventional sampling (jugular
vein), Cmax values of 102,000 and 103,000 ng/mL were obtained in plasma and serum, respectively. Using microsampling (tail vein), Cmax
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values of 89,900 and 96,200 ng/mL were obtained in plasma and serum, respectively. Further, using conventional sampling (jugular vein), AUC
values of 310,000 and 304,000 ng*hr/mL were obtained in plasma and serum, respectively. Using microsampling (tail vein), AUC values of
298,000 and 310,000 ng*hr/mL were obtained in plasma and serum, respectively.
Conclusions:
Here we have demonstrated using a pilot study that liquid microsampling can yield similar PK results as conventional sampling techniques
while using much lower blood sampling volumes.
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Development of LC-MS/MS methods for the quantitation of commonly co-administered drugs and an assessment
of the impact of their presence on the analysis and stability of novel drug candidates in support of a clinical study
Ryan Schmich, Katherine Yahvah, and Jennifer Zimmer

Purpose:
Clinical studies involving novel drug candidates are at an all-time high as their use in immunotherapies and other targeted therapies begins
to swell. The 2018 FDA Guidance for the Validation of Bioanalytical Methods requires an assessment of the impact of the presence of
co-administered drugs on the analytical measurement and stability of novel drug candidates. In support of a clinical study that featured coadministration of Cimetidine, Itraconazole and Paroxetine with a proprietary drug candidate, GLP-compliant methods were developed and
validated for each of these commonly co-administered drugs.
Methods:
In accordance with the FDA guidance, the impact of the presence of these co-administered drugs on the sensitivity and selectivity of the
measurement of the proprietary drug and its metabolite was assessed. Additionally, the impact of the presence of the co-administered drugs
on the freeze/thaw stability, bench top stability and long term storage stability of the proprietary drug and its metabolite were also assessed.
Results:
Analytical results demonstrated that these co-administered drugs and the proprietary novel drug and metabolite could be measured with
acceptable accuracy and precision when analyzed in samples that contained combinations of these analytes.
Conclusions:
Data indicate that samples containing combinations of the proprietary drug and metabolite along with the co-administered drugs were
stable when submitted to conditions similar to the conditions that clinical samples would be subjected to. Subsequent sample analysis in
support of the clinical study generated 4031 reportable results for 2783 samples across five analytes. Four HPLC-MS/MS instruments were
employed during the study and 93% of analytical runs met acceptance criteria. This work was performed with a 1 month turn-around time
for QA reviewed data after the receipt of the final sample shipment.
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QUANTITATIVE ANALYSIS OF A THYROID HORMONE BIOMARKER EXTRACTED FROM WHOLE BLOOD
USING A MITRA MICROSAMPLING DEVICE
Jason Watts, Katherine Yahvah, Michael Williams, and Chad Christianson

Purpose:
Thyroid hormones are critical regulators of metabolism, growth, and development. Thyroxine (T4) and 3,3’,5-triidothyronine (T3) are
produced in the thyroid gland and released into circulation where the more biologically active form, T3 exerts effects on peripheral
tissues. The serum level of T4 is a useful biomarker of overall thyroid function. Low or high levels of circulating thyroid hormones are
indicative of thyroid or pituitary gland dysfunction resulting from disease or malnutrition. Hyperthyroidism or hypothyroidism can result
from autoimmune disorders, such as Graves’ disease, certain medications, thyroid cancer, and can often occur during pregnancy. Individuals
suffering from thyroid dysfunction suffer from a broad range of symptoms including weakness and fatigue. The Mitra Microsampling Device
(MMD) enables convenient and accurate at-home sample self-collection from a simple finger prick.
Methods:
Here, T4 was extracted from whole blood collected using an MMD and analyzed by MFLC-MS/MS. Thyroxine (T4) was spiked into whole
blood and 10 microliters absorbed onto a Mitra Microsampling Device. The MMD was dried at ambient temperature and then placed into
500 microliters of methanol containing internal standard. After incubation for 30 minutes on a shaker, 400 microliters of the extract was
transferred to a 96 well plate, evaporated to dryness, and reconstituted with 100 microliters of 80:20 Methanol:H2O with 0.1% NH4OH.
The extract was analyzed on an API-6500 mass spectrometer operating in positive ESI mode equipped with and Optiflow source. The
MFLC system was a Waters M Class operating with binary gradient method and a flowrate of 50 microliters/minute. Separation was
achieved using a Phenomenex Kinetex Biphenyl column (5 cm x 1.0 mm, 3 μm).
Results:
The method is linear from 0.50 to 500 ng/ml with an r-value of 0.9973. Measurement of multiple lots of human whole blood using this
method revealed endogenous T4 levels of 18.9 ng/ml.
Conclusions:
This method provides sensitive and accurate quantification of thyroid biomarkers utilizing a simple, at-home sample collection requiring only
10 microliters of sample.
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The bioanalysis of an allosteric modulator of hemoglobin in whole blood and plasma via UHPLC MS/MS
Amy Rose Boisvert, Wei Song and Joseph Tweed

Purpose:
Rare diseases continue to be an underserved but vitally important focus of the Pharmaceutical industry. Sickle cell Disease (SCD) affects
over 100,000 Americans and approximately fifteen million globally. Genetically, inherited, SCD is the result of a single point mutation on
the B-Chain of adult hemoglobin. The mutation causes a polymerization in the hemoglobin molecule which results in red blood cell (RBC)
sickling. The implications of RBC sickling range from extreme pain (AKA vaso-occlusive crisis), blood clotting, restricted blood flow, anemia,
stroke, organ damage and ensuing organ failure. Pfizer Compound A is a novel, small molecule allosteric modulator of hemoglobin. Preclinical
studies have demonstrated Pfizer Compound A to inhibit the hemoglobin polymerization that is responsible for RBC sickling. Current
drugs for SCD disease are palliative; whereas, Pfizer Compound A is being developed as a best in class therapy, targeting the underlying
mechanism of the disease. In our laboratory, we have validated four bioanalytical methods to accurately measure preclinical samples from
current studies.
Methods:
The extraction procedure consists of two different protein precipitation methods, for both plasma and whole blood respectively. The LC
system employed was a Shimadzu Nexera UHPLC comprised of an autosampler, column oven, three HPLC pumps, and a solvent degasser.
A Waters Acquity UPLC HSS T3 column (2.1x50mm, 1.8μm) in combination with buffered acetonitrile and water mobile phases were
employed for isocratic elution of the compound and its IS. The mass spectrometer system employed was an Applied Biosystems API5500.
Multiple reaction monitoring (MRM) detection was used for the singly charged analyte in positive-ion electrospray mode. Calibration
standards prepared in a biological matrix (whole blood and plasma) by using utilization of spiking solutions and serial dilution respectively.
Results:
Validation of a whole blood method using 10 uL of biological matrix over a range of 500-500,000 ng/mL and a plasma method using 10uL
over a range of 10-10,000 ng/mL resulted in intra-assay and inter-assay results that meet GLP criteria. For both whole blood and plasma in
dog and mouse, intra-assay analytical precision (%CV) and accuracy (%RE) met FDA acceptance criteria for assay performance, long term
stability at room temperature, 4℃, -20℃ and -70℃, matrix effect/selectivity assessment and freeze/thaw stability. Carryover is virtually
non-existent in both assays for all species, despite the high concentration range for the blood assay. Process efficiency for Pfizer Compound
A in blood was between 89-94%; this is attributed to the unique step of completely lysing blood samples by adding a water prior to protein
precipitation.
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Development And Validation Of Affimer-based Adalimumab-TNFa Complex Specific Reagents
Rob Ford, Alex Davidson, Matt Johnson
Affimer proteins are next-generation affinity scaffolds with great potential for the generation of both novel biotherapeutics and renewable
research and diagnostics tools. Based on the Type 1 cystatin protein fold, the Affimer scaffold has been engineered to accept peptide loops
such that target-specific Affimer proteins can be selected from highly diverse libraries of random loop sequences.The versatility of combining
phage display with an antibody mimetic platform allows for screening approaches that can identify binding reagents that recognise proteinprotein complexes or ligand-dependent conformational state changes. We have utilised this methodology to rapidly develop (14 weeks) a
selection of Affimer tools that are highly selective for the complex of Adalimumab and TNFα. We have shown that it is possible to create
a sensitive PK assay for measuring Adalimumab/TNFα complexes in serum samples using a complex-specific Affimer capture surface and
generic anti-Fc detection antibodies. It is anticipated that such tools can be used for PK analysis of complexed drug, and in combination with
measurement of free TNFα, for real-time-monitoring during individualised dosing regimens..

41 | PAGE

Affimer Anti-idiotypic Binders: Critical Reagents For Clinical Ligand Binding Assays
Rob Ford, Alex Wignall, Alex Davidson, Helen Curd, James Nuttall, Amanda Nicholl, Matt Johnson
Affimer proteins are next-generation affinity scaffolds with great potential for the generation of both novel biotherapeutics and renewable
research and diagnostics tools. Based on the Type 1 cystatin protein fold, the Affimer scaffold has been engineered to accept peptide
loops such that target-specific Affimer proteins can be selected from highly diverse libraries of random loop sequences. The availability
of capture reagents for therapeutic antibody bioanalytical development can be rate limiting. Using phage display, it is possible to generate
highly-specific anti-idiotypic Affimer binders using a 14 week development process. The resulting Affimer binders can be used as reagents
in typical pharmacokinetic and immune response assays, such as bridging assays or Fc detection assays, for characterisation of monoclonal
biotherapeutics. We have exemplified this process with the development and characterisation of specific Affimer binders for Trastuzumab,
anti-CTLA4, anti-CD20 and anti-TNFa antibodies. In comparison to commercially available anti-idiotypic Fab fragments we have shown that
it is possible to develop high-performing PK assays in complex samples using only a single, specific capture reagent and generic antibody
detection tool, thus minimising assay complexity and the need to develop bridging reagents. In this regard, Affimer tools are advantageous
for the development of critical reagents to underpin clinical monoclonal drug development programs.
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Development of a Sensitive LC/MS Assay for Measuring Thyroid Hormones T3 and T4 in Late-Fetal and EarlyNeonatal Rat Samples
Elizabeth A. Groeber, Seth R. Bell, Joelle M. Lucarell, Changyu Quang, Liam Moran, Mike Badamy, Pragati Coder
Charles River Laboratories Ashland, LLC, Ashland, OH

Purpose:
Drugs and chemicals have the potential to perturb thyroid hormone homeostasis with associated deficits in neurological development and
function. Guidelines published by the Organization for Economic Co-operation and Development (OECD), as well the US EPA, require
the evaluation of circulating levels of T3, T4, and thyroid stimulating hormone (TSH) in fetal (GD 20) and neonatal specimens to address
this risk. Monitoring these biomarkers may additionally provide insight into drug-induced thyroid dysfunction in adult specimens as it
relates to metabolic regulation. Sensitive assays capable of measuring T3, T4, and TSH are required and traditional electrochemiluminescent
immunoassays (ECLIA) are inadequate. In response, a highly sensitive LC-MS/MS method was developed.
Methods:
Samples are extracted using a Supported Liquid Extraction (SLE) solid phase method. UHPLC-MS/MS analysis is performed with reverse
phase chromatography using a C18-phenyl hexyl stationary phase. A surrogate analyte approach utilizing stable isotopically labeled standards
of T3 and T4 are used for quantitation in adult rat serum, thus having matching calibration, quality control, and sample matrices.The validated
ranges allow multiplexed analysis of developmental and adult samples.
Results:
Assay performance was demonstrated near the lower limit of quantitation (nearest GD20 samples) using GD20 serum quality control
samples. Endogenous T3 and T4 levels were measured, then a controlled overspike of T3 and T4 was added and analyzed. Precision and
accuracy were within standard requirements of ± 20% for inter-day RSD and RE [1.1% RE (12.4% RSD) for T3; -10.4% RE (12.3% RSD)
for T4]. Validation results using the surrogate analyte approach met all precision and accuracy requirements and stability parameters have
been established.
Conclusions:
UHPLC-MS/MS offers sensitivity enhancements capable of determining T3 and T4 in the thyroid development stage of rats. Sample volume
(50 uL) is superior to ELISA methodology (>200 uL) to achieve T3 and T4 measurements. The method was applied to determine basal
levels of T3 and T4 in GD20 (16.9 – 19.8 and 2566 – 3650 pg/mL for T3 and T4, respectively) and PND 4 (131 – 202 and 17,200 – 28,500
pg/mL for T3 and T4, respectively) rat serum samples, data previously below limits of detection in traditional assays. In addition to technical
performance, UHPLC-MS/MS advances the 3Rs initiative (replace, reduce, refine) reducing animals on study and conserving serum samples.
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High Throughput LCMS Quantification of Cytochrome P450 Proteins in Plated Human Hepatocytes Direct from
96-well Plates
John Paul Savaryn*, Ning Liu*, Jun Sun, Junli Ma, David M. Stresser, Gary Jenkins (* indicates equal contribution)
All Authors Affiliated with AbbVie Inc., DMPK, North Chicago, IL

Abstract:
ADME groups across the pharmaceutical industry need a simple, robust, cost-effective, high-throughput methodology for quantifying
cytochrome P450 (CYP) proteins in plated human hepatocytes. CYPs are the major route of metabolism/clearance for xenobiotics. Thus,
assessing expression changes of CYPs in the presence of drugs likely to be co-administered to patients in the clinic is a key contribution
from ADME groups to predicting and/or understanding drug-drug interactions (DDI) prior to market approval. Because drug metabolism is
carried out by CYP proteins, protein quantification for induction studies has been considered as the desired approach. Unfortunately, protein
quantification methodology has not been well-aligned with current in vitro DDI plate-based assay formats and workflows. Therefore, the
ADME community has had to successively settle for surrogate measures of CYP induction, namely enzyme activity and subsequently mRNA.
However, both of these methods have limitations. The caveat to enzyme activity assays is that enzyme activity can be inhibited/inactivated
by the inducing drug. The caveat to mRNA induction is that mRNA levels may not always correlate to protein levels. Given these caveats,
current induction studies have the potential to be misleading, which can lead to disconnects between in vitro and clinical DDI results. Protein
quantification groups have partially addressed this problem by developing quantitative LCMS methods against CYP proteins. However, these
methods require microsomal or immunoprecipitation enrichment, both of which add significant complexity such that they have yet to be
adopted widely by the ADME community. Here, we provide a simple, robust, cost-effective, high-throughput LCMS methodology aligned
with current 96-well plate-based human hepatocyte induction studies. Our method bypasses both microsomal enrichment and antibodybased immunoenrichment to go directly from the plate to LCMS. We use this ‘plate-to-peaks’ approach for quantifying CYP3A4, CYP2B6,
and CYP1A2 – the major inducible hepatic CYPs representative of PXR, CAR and AhR mediated induction, respectively. We leveraged our
aligned assay format to assess induction across mRNA, protein, and enzyme activity from a number of common DDI assay compounds.
As expected, results from the 3 methods using model inducers were broadly concordant but the magnitude of the induction response
differed: for CYP3A4 with 10 µM rifampicin induction was 12-fold for RNA, 8-fold for protein, and 3-fold for activity; for CYP1A2 with 50
µM omeprazole induction was 30-fold for RNA, 13-fold for protein, and 17-fold for activity; for CYP2B6 with 50 µM phenytoin induction
was 23-fold for RNA, 2-fold for protein, and 5-fold for activity. Importantly, we anticipate the relative ease of this method will enable ADME
groups to routinely adopt CYP protein quantification as part of their non-clinical evaluation of CYP induction.
Disclosure: All authors are or were employees of AbbVie at the time the work was conducted and may own AbbVie stock. NL is currently
retired. AbbVie sponsored and funded the study; contributed to the design; participated in the collection, analysis, and interpretation of data,
and in writing, reviewing, and approval of the final publication.
Objectives:
• To determine if CYP protein quantification by LCMS can be performed on plated human hepatocytes without enrichment (antibody or
microsomal)
• Provide researchers with simple, cost-effective methodology for CYP protein quantification in routine, 96-well induction assay workflows
Method:
• Plated human hepatocytes in 96-well plates
• Incubate with compounds 48 h (two consecutive 24 h exposures)
• Wash twice with ice cold PBS
• Per well: Add 50 µL 50 mM ammonium bicarbonate, 10 µL 5 mM DTT, 10 mM (final concentration) of Iodoacetamide
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• Heat plate 90oC with shaking for 15 min, remove and cool to room temperature
• Add trypsin at enzyme:protein ratio 1:30 (w/w) per well, incubate 37oC 3 h, add quench solution (5% Acetonitrile, 0.5% TFA final
concentration), transfer to injection plate and analyze by LCMS
• mRNA quantification was by qPCR and enzyme activity assays were determined using probe substrates and LCMS quantification
Results:

Figure 1: Comparison of previous methods for CYP protein quantification to new method .

Figure 3: CYP protein induction in plated human hepatocytes quantified by LCMS of surrogate peptides. Quantification was performed
by comparing LCMS peak areas per surrogate peptide to peak areas
observed in DMSO treated cells. For each graph the first four Nterminal amino acids per surrogate peptide are listed. Values represent
the average of triplicate samples and error bars represent the standard deviation. A) CYP3A4 protein fold-change after treatment with
probenecid (10 µM), CITCO (0.1 µM), or omeprazole (50 µM) . B)
CYP3A4 protein fold-change after treatment with increasing concentrations of rifampin. C) CYP1A2 protein fold-change after treatment
with rifampicin (10 µM), or omeprazole (50 µM). D) CYP2B6 protein
fold change after treatment rifampicin (30 µM), or CITCO (0.1 µM).
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Figure 2: CYP3A4, CYP1A2, and CYP2B6 surrogate peptides are detectable by LCMS from
plated human hepatocytes. LCMS chromatograms where X-axis = time, Y-axis = intensity,
and each color represents a precursor/product ion transition belonging to the respective
surrogate tryptic peptides (abbreviated as the first four N-terminal amino acids). LCMS signal
from plated human hepatocytes (Endogenous) is compared to digestion of recombinant
protein as a positive control (Pos Control). Two surrogate peptides per CYP protein are
shown as examples of LCMS peak assignment. A) CYP3A4 surrogate peptides; B) CYP1A2
surrogate peptides; C) CYP2B6 surrogate peptides.

Figure 4: Comparison of RNA, protein, and activity data for A) CYP3A4, B) CYP1A2, and C)
CYP2B6. In all cases data are represented as fold change compared to levels in vehicle (0.1%
DMSO) treated controls. A) Increasing concentrations of Rifampicin (µM). CITCO = 0.1 µM;
Probenecid (Prob.) = 10 µM. Midazolam was used as the substrate for activity measurements. B) Increasing concentrations of Omeprazole (µM). CITCO = 0.1 µM; Probenecid
(Prob.) = 10 µM. Phenacetin was used as the substrate for activity measurements. C)
Increasing concentrations of Phenytoin (µM). CITCO = 0.1 µM; Probenecid (Prob.) = 10 µM.
Bupropion was used as the substrate for activity measurements.

Figure 5: Practical applications of new LCMS method for CYP protein quantification. Consistency of quantitative results, in terms of fold change compared to vehicle (0.1% DMSO)
treated cells, is compared between fresh plates, plates previously used in activity assays
(Assay Plate), and plates frozen after incubation with rifampin but prior to sample processing
(Frozen Plate) for CYP3A4. Note that in the 0.1 µM Rifampin treated assay plate data point,
one of the three replicate wells was an outlier low causing high error. Fresh plate data is the
average of six replicates across two experiments run on different days (three replicates per
experiment). Assay Plate and Frozen Plate data is the average of three replicates from one
experiment each.

Conclusions:
• CYP3A4, CYP1A2, and CYP2B6 protein can be quantified by LCMS directly from human hepatocytes in 96-well plates without any form
of enrichment (antibody or microsomal)
• Our simplified, fast, and cost-effective processing method offers the opportunity for routine evaluation of CYP protein quantification in
induction studies, and can be compared to mRNA and activity data
• Our method is amenable to freezing of the assay plate after incubation with test compounds but before processing, or can also be
performed on the enzyme activity plate after culture media is taken for analysis of activity
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TISSUE STEM CELL DERIVED HUMAN INTESTINAL ORGANOIDS: A PHYSIOLOGICALLY
RELEVANT MODEL TO EVALUATE CYTOCHROME P450 INDUCTION IN GUT
David M. Stresser, Jun Sun, Lori Patnaude, Sonia Terrillon, Sarah Wilson
AbbVie Inc.

Abstract:
Induction of cytochrome P450 is a major cause of drug-drug interactions and efficacy failure and is generally considered a liability in drug
development. Induction affects bioavailability when it occurs in liver and gut but because preclinical methods to evaluate induction in gut are
lacking, the prediction of induction response after drug exposure in this tissue is often derived using plated human hepatocytes. Organoids
are physiologically relevant, three-dimensional structures originating from stem cells. Human intestinal organoids retain several traits of
normal gut physiology, mirroring the microenvironment and function of the epithelial barrier and retain cell diversity of the gastrointestinal
tract. We have investigated whether intestinal organoids can provide a test platform to assess CYP mRNA induction and activity in the
gut. Human ileal and colon organoids were cultured in extracellular matrix plugs within 48-well plates for 3 days, followed by a single
48h treatment with prototypical CYP inducers rifampicin, phenobarbital, omeprazole, CITCO and phenytoin. Following treatment, total
mRNA was extracted and analyzed by RT-PCR. Rifampicin treatment (0.01-300 µM) increased CYP3A4 mRNA expression maximally in a
concentration dependent manner up to 100 µM, in both ileal and colon organoids. Nifedipine oxidase activity was detected and inducible
in ileal, but not colon organoids. Treatment by rifampicin and the other prototypical inducers at nominal concentrations known to activate
nuclear receptors pregnane X receptor (PXR) and constitutive androstane receptor and/or the aryl hydrocarbon receptor did not increase
mRNA expression of CYP1A2, CYP2B6, MDR1 (PGP), BCRP and UGT1A1 in ileal organoids. Omeprazole failed to induce CYP1A2 mRNA
transcription, in line with the known absence of this enzyme in human gut tissue. In contrast, omeprazole treatment significantly induced
CYP1A1 mRNA levels. Using RNA-sequencing analysis of colon organoids from 3 donors, we found expression of PXR, expressed as
counts per million, was about an order of magnitude higher than CAR, mirroring RNA-seq data in a public database of cadaver intestine
tissue. By contrast, cadaver liver tissue exhibited CAR expression similar to PXR. Taken together, these data demonstrate that this adult
stem-cell derived intestinal organoid model yields robust and reproducible induction responses that are distinct from hepatocytes, indicating
that this model could be more appropriate to evaluate CYP3A4 induction gut.
Introduction:
• Intestinal cytochrome P450 (CYP) metabolism can be a significant contributor to first-pass metabolism and drug elimination1
• CYP induction in liver and gut can increase clearance of the inducing drug and co-medications, leading to lack of efficacy
• Human hepatocytes are widely used to evaluate CYP induction potential in liver - but also in gut. In part, this is because there are no
well-established models for gut induction.
• Objective: to evaluate intestinal organoids as an in vitro model for cytochrome P450 induction in gut
INTESTINAL ORGANOIDS: AN IN VITRO PARALLEL TO THE
GUT EPITHELIUM
•
Intestinal organoids retain several features of the human
epithelial barrier in the gut, including diversity of cell types, 3D
structure and function
• Relatively easy to manipulate and use as an in vitro system
because organoid lines, derived from a single animal or donor
sample, can be frozen, revived and expanded indefinitely
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Methods:
Organoid establishment and culture. Human ileal and colon organoids were established from biopsy samples from a human volunteer.
Once established human ileal and colon organoids are maintained in 15 µl Matrigel® plugs in 48-well plates and are overlaid with 350 µl
of media containing Wnt3a, Noggin, R-spondin. Organoid induction experiments. Organoids were removed from matrigel and broken up
into single cells using trypsin and manual pipetting. After filtration through a 40 micron filter, the cellular content of the organoid suspension
was determined using Cell-titer GLO 3D as a proxy for cell number. The single cell organoid suspension was resuspended in matrigel to a
7500 RLU/15 µl, and plated in 15 µl plugs in the center of 48 well plates. After solidifying for 15 minutes at 37°C, the plug was overlaid with
media containing Wnt3a, Noggin and R-spondin + 100 nM dexamethasone. After 3 days, media was aspirated and replaced with media
containing EGF, dexamethasone and an inducer or DMSO vehicle control. A single 48h treatment was used, based on a time course of 4
to 72h that showed ~ maximal induction was attained at 24h-72h. Viability assessment. Organoids were overlaid with 100 µl of Cell-titer
GLO 3D and 100 µl of PBS, incubated while shaking for 30 mins at RT, and then volume transferred to a 96 well clear bottom black well
plate for luminescence reading. RNA isolation: Following inducer treatments (and nifedipine incubations, if applicable), matrigel plugs were
washed with PBS and resuspended in RNAlater® and kept frozen (-80°C) for subsequent RNA isolation. The mRNA from organoids was
extracted with MagMax™ – 96 Total RNA isolation kit. RTPCR: Total RNA was reverse transcribed into cDNA (SuperScript™ VILO™
cDNA-synthesis kit). RTPCR was performed on ViiA7 or QuantStudio real-time PCR system using TaqMan Assays-on-Demand™ Gene
Expression assays. Data analysis: The comparative CT (DDCT) method was used to determine the relative expression of target gene. Fold
induction was determined by the response of test compound compared to 0.1% DMSO vehicle control. Enzyme activity: CYP3A4 enzyme
activity was determined by measuring oxidation of nifedipine after 48h treatment of organoids with rifampicin or solvent vehicle control.
Media was aspirated from wells, and organoid plugs were washed once with PBS before being overlaid with 300 µL media containing 5
or 50 µM nifedipine. A time zero sample (150 µL) was removed, and after incubating 60 or 360 min at 37°C the remaining 150 µl was
collected. Oxidized nifedipine was quantified by LC/MS using verapamil as an internal standard.
Results:
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Results / Discussion:
Organoids address deficiencies in other in vitro gut induction models, but assay variability is a concern

General observations of enzyme induction in gut organoids
• mRNA induction by prototypical inducers (AhR, CAR, PXR activators) ranged from no effect to substantial (> 100-fold), and were
comparable in ileal and colon organoids (Figures 1 and 2)
• CYP1A1 was inducible in a concentration-dependent manner with 10 and 100 µM omeprazole up to ~ 46-fold in ileal and ~131-fold in
colon at 100 µM concentration.
• Omeprazole, but not phenytoin, rifampicin or CITCO induced CYP2B6 in ileal and colon organoids.
• Transcripts of CYP1A2 were below the detection level irrespective of the treatment
• No induction of UGT1A1, BCRP, or P-gp by rifampicin was observed in ileal organoids.
• Considerable inter-assay variability is observed, when induction is observed.
• In line with the literature, we observed that Ileal organoids grow more slowly than colonic organoids (20d vs 7d to reach a density
necessary for experiments).
• CYP3A4 mRNA expression was inducible in a concentration-dependent manner by rifampicin (up to ~ 8.5 fold in ileal; ~12-fold in colon)
(Figure 3).
• Nifedipine oxidase activity (likely catalyzed by CYP3A4) was observed in ileal but not colon organoids after a 6-hour incubation (Figure
4) and was inducible by rifampicin.
• The absence of CYP2B6 or CYP3A4 induction by known CAR activators (CITCO, phenytoin), coupled with minimal detection of CAR
in colon organoids and cadaver tissue suggest the possibility that CAR-mediated induction is absent in gut (next section and Figure 5).
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Do CAR activators induce in liver but not in gut?
In this study, we found evidence to suggest CAR activators do not
induce CYP in gut tissue, including:
Intestinal organoids do not respond to CAR activators. Phenytoin and
0.1 µM CITCO, known inducers of CYP2B6 and CYP3A4 (phenytoin
only) in hepatocytes, did not induce CYP2B6 or CYP3A4 in ileal or
colon organoids (Figures 1 and 2).
CAR expression in colon organoids is very low compared to PXR. In
colon organoids from 3 donors, CAR expression was ~ 40-fold lower
than PXR (Fig. 5) (Ileal organoids were not evaluated).
CAR expression is very low in cadaver gut tissue, compared to liver,
whereas PXR expression is comparable. Results in transverse colon
and terminal ileum were from analysis of GTEx RNA-seq tissue
expression database of > 100 donors2 (Fig. 5).

SUMMARY AND CONCLUSIONS
• Ileal and colon organoids derived from a single donor were evaluated as a gut CYP induction model
mRNA induction responses from AhR and PXR-mediated inducers were similar with ileal and colon organoids, but CAR-mediated induction
was not detected in either tissue
• Rifampicin-inducible CYP3A4-catalyzed nifedipine oxidase activity was observed in ileal, but not colon organoids
• Intra- and inter-assay variability in mRNA induction responses limit the application of organoids to semi-quantitative assessment; CYP3A4
enzyme activity assays appear more promising in ileal organoids.
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MxP® Quant 500 Kit – Novel Standardized Metabolomics/Lipidomics Analysis Tool for Comprehensive Targeted
Profiling
Fadi Abdi’, Hai Pham Tuan; Ulf Sommer, Svenja Heischmann, Doreen Kirchberg, Xenia Iwanowa, Radu Talmazan, Barbara Wolf,
Martin Buratti, Rosa Argamasilla Martinez, Cornelia Röhring, Therese Koal
BIOCRATES Life Sciences AG, Eduard-Bodem-Gasse 8, 6020 Innsbruck, Austria

Purpose:
Mass spectrometry (MS) is the key analytical technique for comprehensive metabolomics/lipidomics analysis. Reliable analytical results
and improved inter-laboratory comparability, automation, and standardization of the metabolomics workflow is of utmost importance.
Here, we present the newly developed standardized, quantitative MxP® Quant 500 kit-based assay for multiplexed MS/MS analysis of 630
metabolites/lipids from 26 metabolite/lipid classes in only 10 µL sample volume. The assay is designed for 80-sample batches and allows
the broadest coverage of metabolite/lipid standardized analysis in kit format in a variety of biological sample matrices (e.g. blood, feces,
tissue) and species.This assay is also the worldwide first tool for comprehensive microbiome-host interaction analysis covering host and gut
bacteria-derived metabolites and lipids.
Methods:
The MxP® Quant 500 kit is designed to cover a broad range of biological matrices (e.g. blood, feces, tissue) and species, and requires only
10 µL of sample volume. The ready-to-use assay combines UHPLC-MS/MS and FIA-MS/MS into a single workflow. Automated and fast
data analysis of >60K MRM chromatograms from analytes and internal standards analyzed in 96 tests (blanks, QC, standards, and samples)
was performed with Biocrates’ MetIDQ™ software, which automatically controls the entire workflow, from sample registration to data
processing and result reporting. For beta-testing 14 samples (NIST SRM 1950, 6 human male/female plasma samples, 2 human male/female
serum samples, lipemic human plasma pool, mouse plasma pool, rat plasma pool, mouse liver pool, human feces pool) were evaluated.
Preliminary Data:
The standardized and quantitative metabolomics kit-assay was successfully developed and validated for biofluids and fecal samples. UHPLCMS/MS and FIA-MS/MS absolute quantitation in biological samples was achieved using a seven-point calibration with stable-isotope labeled
internal standards (UHPLC-MS/MS) and one-point calibration with stable-isotope labeled internal standards analysis (FIA-MS/MS). The
analytical accuracy and precision of the assay was safeguarded by the three levels of quality control samples. Analytical workflow for analysis
and performance parameter according to EMA/FDA guidelines, including lower and upper limits of quantitation, intra/inter-batch accuracies
and precision, and proven accuracy data of reference materials (NIST SRM 1950), will be presented. MetIDQ™ software enabled data
processing including calculation of concentrations and quality assessment of QC samples, as well as the combination of all results into a single
data file. Beta-testing data across 8 independent data sets across 14 tested sample types will be presented showing excellent accuracies and
precision results delivering a basis for longitudinal robustness and inter-laboratory comparability.
Novel aspect:
Newly developed targeted and quantitative metabolomics/lipidomics tool for analysis of 630 metabolites/lipids across 26 metabolite/lipid
classes.
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Overcoming Bioanalytical Challenges to Quantify PTH-Fc, A Therapeutic Protein, in Monkey and Human Serum
Using Immunoaffinity and 2D-LC/MS/MS
Haixing Wang, Jiang Wu and Ling Morgan
Clinical Biomarker Innovation and Development, Takeda Pharmaceutical Company
125 Binney St. Cambridge, MA 02142

Purpose:
Hypoparathyroidism (HPT) is a rare condition caused by the inadequate production of Parathyroid Hormone (PTH). Recombinant PTH,
Natpara, is currently utilized for the treatment of HPT. PTH-Fc is developed as a second generation of therapy with improved exposure
profiles. Quantitation of PTH-Fc in circulation by ligand-binding assay, however, is challenging due to the extremely low doses of administration,
interference of endogenous PTH, and in vivo instability of the compound. We have developed a sensitive and robust bioanalytical assay
incorporating tandem immunoaffinity enrichment at PTH and Fc domains and 2-dimensional microflow LC-MS/MS technology to quantify
PTH-Fc in monkey and human serum.
Methods:
To support pre-clinical TK studies, an anti-human Fc antibody was used to enrich the drug substance in monkey serum. After tryptic
digestion, the surrogate peptide derived from the N-terminus of immunocaptured PTH-Fc, SVSEIQLMHNLGK, was subsequently quantified
by LC-MS/MS.To support human studies, an initial immunocapture step using an anti-human PTH (1-34) antibody was introduced to enrich
both PTH-Fc and endogenous human PTH from the serum matrix. After elution, the PTH-Fc was selectively captured using the anti-human
Fc antibody to remove human PTH. The digested samples were analyzed using a 2D-LC configuration employing a trap column and a 300
µm id analytical column, coupled with a Sciex 6500+ MS/MS system and quantified using MRM.
Results:
The monkey PTH-Fc assay demonstrates acceptable intraday and interday precision (% CV ≤ 15%) and accuracy (% bias ≤ ±15%), with
a quantitation range of 0.50-250 ng/mL. Various digestion conditions such as choice of enzymes and digestion time were evaluated to
maximize peptide recovery. Alternatively, a combination of three integrated approaches were implemented to enhance the assay sensitivity
in human serum: 1) tandem immunocapture to selectively enrich the target protein from the complex human serum matrix and eliminate
the interference from endogenous PTH; 2) 2D-LC platform (a 1.0 mm id trap column coupled with a 300 µm id analytical column) to
minimize analyte diffusion in column, and 3) microflow at 5-10 µL/min to further improve sensitivity. An LLOQ of 25 pg/mL was achieved
and the quantitation range is from 25 pg/mL – 5 ng/mL.
Conclusions:
Robust and highly sensitive LC/MS/MS assays were developed to quantify PTH-Fc in monkey and human serum samples. The novel tandem
immunocapture platform developed here can also be applied to the quantitation of other therapeutic proteins to support both non-clinical
and clinical programs.
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Analysis of Spatially Distinct Skin Sections by Laser Capture Microdissection and Microflow LC-MS/MS
Jason Barricklow, James Finley, Colleen Doshna, Lindsay Tomlinson, Brett Hollingshead

Purpose:
Quantitative analysis of drug concentration in skin tissue for topically dosed drugs poses difficult analytical challenges. Traditional skin punches
of fresh tissue may produce contamination in deep epidermis and dermis. For analysis of previously collected tissue, formalin fixed tissue may
be the only available samples. Topical application results in skin samples with high concentration of drug on the surface that make it much
more technically challenging to determine concentrations in the lower epidermal layers. Recently there has been interest in quantifying the
concentration of a topical new chemical entity (NCE) in the stratum basale and compare it to the levels in the stratum corneum. A novel
method using laser capture miscrodissection (LCM) for collection of these skin layers, and LC-MS/MS quantitation has been developed for this
analysis. .
Methods:
Freshly frozen and formalin fixed skin sections from vehicle control and 3400 mg/m2 topically dosed minipigs were collected and then
cryosectioned at an ~20µm thickness. Strips of predominantly stratum basale (inner layer) and predominantly stratum corneum (outer
layer) were collected by LCM and deposited into PCR tubes. A total of approximately 500,000µm2 of tissue was collected for each sample.
Standards were prepared in acetonitrile containing internal standard for the desired NCE. The microdissected skin samples were processed
by adding 60µL of acetonitrile containing internal standard. All of the samples were sonicated for 1 minute and centrifuged at 3000 rpm.
Next, 55µL of the sample extracts and standards were transferred to a 96 well block and evaporated to dryness under nitrogen at room
temperature. The samples were then reconstituted with 75µL of water containing 0.1% formic acid. Sample analysis was conducted with a
Waters M-class pump and TQS mass spectrometer equipped with an IonKey electrospray ionization source. Samples were injected at 5µL
onto a BEH C18 IKey column and separated by gradient elution with acetonitrile and water mobile phases containing 0.1% formic acid.
Results:
A standard curve range of 2.5-1000pg/mL was established for sample analysis. For higher exposure samples a curve of 1-500ng/mL was
used. All blanks showed no interferences or peaks at the elution time of the analyte or internal standard. Topically dosed skin samples were
analyzed from the vehicle and 3400 mg/m2 dose groups.The vehicle dosed samples showed no exposure in the inner (basale) layer or outer
(corneum) layer. The freshly frozen 3400mg/m2 sample had 0.0387ng in the inner (basale) layer and 24.3ng of drug in the outer (stratum).
Formalin fixed samples from the same dose and test subject resulted in 0.0112ng in the inner layer and 0.1217ng in the outer layer.
Conclusions:
A greater than 600-fold difference in drug concentration was observed between inner epidermis (stratum basale) and outer epidermis
(stratum corneum) for the fresh frozen samples. The formalin fixed samples had only a 10-fold difference between the two layers. Despite
the large (200-fold) difference between fresh frozen and formalin fixed sections in the outer epidermis, there was only a 3.5-fold difference
in the inner epidermis. This data indicates that this analytical technique can measure the difference in drug concentration between these
two layers of epidermis. It appears that formalin fixed tissues may lose drug, particularly in the outer layers and is not an optimal method
for sample storage. Future samples will include replicates from each animal and another dose level. These samples will aid in determining
whether this technique is qualitative or quantitative.
All procedures performed on animals were in accordance with regulations and established guidelines and were reviewed and approved by
an Institutional Animal Care and Use Committee or through an ethical review process.
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Hands-off: evaluation of a fully automated & TMT-compatible sample preparation on the PreON liquid handling
platform employing the iST-NHS workflow
Fabian Hosp1, Doris Jansen1, Kurt Baltier2, Nils Kulak1
PreOmics GmbH, Martinsried, Germany,
PreOmics Inc., Cambridge, MA

1
2

Purpose:
Sample preparation is an important component of the overall mass spectrometry-based proteomics workflow and remains to be a limiting
factor for high-throughput analyses. One method to increase the throughput is sample multiplexing using chemical labeling approaches such as
iTRAQ or TMT. Here, we evaluate a fully automated end-to-end solution for standardized sample processing, including cell lysis, digestion, TMT
labeling and peptide cleanup within 4 hours. Through automation we expect improved reproducibility and minimal sample loss, which are the
two main areas of evaluation. To facilitate this, we aimed to combine the NHS adaption of the iST technology for TMT labeled peptides (Kulak
et al., 2014) with a newly developed automation platform called PreON.
Methods:
The workflow described here integrates robotic handling with chemical labeling of peptides in a one-pot reaction device, including cell lysis,
protein denaturation, reduction, alkylation, digestion as well as the peptide cleanup. This workflow seeks to minimizemsample loss, overall
hands-on time and the amount of required chemical labels by 50%. The PreON platform is a newly developed benchtop liquid handling
system capable of processing up to 12 samples in parallel. It is integrated with a built-in centrifuge with evaporation feature, ultrasound
liquid detection, deck load check and a drag-and-drop method selection for easy, fast and convenient operation. Both the iST and iST-NHS
one-pot sample processing workflows (Kulak et al., 2014) were implemented on the PreON instrument.
Results:
Here, we evaluate the full automation of sample processing without any manual interference from cell lysis to ready-to-measure peptides
for various biological sample types such as multiple cancer cell lines, bacteria, yeast or human plasma, scaling from 1-100 µg of protein input
material. Furthermore, we integrate chemical labeling such as iTRAQ or TMT in the whole workflow for permission of multiplexing in a fully
automated fashion. To this end, we have employed 11-plex TMT to successfully label several cell lines achieving >98% labeling efficiency and
a reproducibility of R2 = 0.98 for biological replicates (CVs <10%).
Conclusions:
The combination of the one-pot iST workflow and the fully automated liquid handling enables a simplified, efficient and highly reproducible
preparation of biological input materials and ranges.
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Disposition and tissue distribution of a tritium labeled tubulysin payload in a dual tumor xenograft mouse model
following intravenous dosing of glypican 3-targeting antibody drug conjugate
Li Ma*, Lifei Wang, Anthony Barros, John Brailsford, Amy Wiebesiek, Marc Fancher, Olufemi Adelakun, Xi-Tao Wang,
Ramaswamy Iyer, Wenying Li
Bristol-Myers Squibb Research and Development, Princeton, New Jersey, USA

Purpose:
Human glypican-3 (GPC3), a cell membrane protein, is highly expressed in hepatocellular carcinoma, but has low or no expression in normal
adult tissues. Thus GPC3 is a potential target for antibody-based cancer therapy. The purpose of this study was to evaluate distribution of
GPC3 binding antibody drug conjugate (GPC3 ADC) in high and low GPC3 expressing tumors, in comparison with a non-binding antibody
drug conjugate (CD70 ADC), and to examine whether GPC3 ADC can achieve tumor specific targeted delivery of the cytotoxic payload in
tumor-bearing mice.
Methods:
Antibodies were conjugated via thiolated lysines to the maleimide group of a payload complex that consisted of a tritium labeled tubulysin
payload, a cathepsin-B-cleavable dipeptide linker, and a maleimide attachment. Female NSG mice with Hep3B tumor (the high GPC3
expressing tumor) and BR0815 tumor in each side of the stomach were given a single intravenous dose of [3H]GPC3 ADC (90 or 8 nmol
payload equiv. per kg) or [3H]CD70 ADC (90 nmol payload equiv. per kg). Urine and feces were collected up to 168 hours post dose
and analyzed for total radioactivity (TRA). Plasma, carcasses, and tissue samples were collected at various time points up to 336 hours.
Carcasses were subjected to QWBA analysis.Tissues were homogenized with saline, and subjected to immunocapture followed by on-bead
cathepsin-B digestion to release conjugated payload or direct protein precipitation to obtain the free payload. The resulting tissue fractions
were analyzed by LC-MS/MS and HPLC-topcount analysis. GPC3 and CD70 expression in tumors collected from the dual tumor bearing
mice was determined with immunohistochemical staining.
Results:
The drug-to-antibody radio (DAR) was ~3 for both ADCs. GPC3 expression was high in Hep3B tumor but low in BR0851 tumor, while
CD70 expression is low in both tumors. Approximately 44% of GPC3 ADC dose and 36% of CD70 ADC dose were recovered in feces
in 168 hour post dose. Dose recovery in urine was low (<3% of the dose). At the high dose (90 nmol payload equiv. per kg), there was
preferential distribution of [3H]ADC-derived radioactivity to Hep3B over BR0815 with [3H]GPC3 ADC, but not with the non-binding
control ([3H]CD70 ADC). Distribution profiles in other tissues were comparable for both ADCs. At 168 h post dose, level of [3H]GPC3
ADC-related radioactivity remained high in Hep3B tumor, but substantially lower in BR0815 tumor and all other tissues. In plasma, the
conjugated payload was the predominant payload-related species for both ADCs. In Hep3B tumor, the free payload was at slightly lower
level than the conjugated payload for GPC3 ADC at early time points, but became predominant by 24 h post dose. The distribution
difference between Hep3B and BR0815 tumors for GPC3 ADC disappeared at the low dose (8 nmol payload equiv. per kg)
Conclusions:
Data from this study demonstrate GPC3 specific tumor uptake and retention of tubulysin payload of a GPC3 ADC, and efficient release of
the free payload from the ADC in tumor as designed.
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Beads-Based Target Depletion to Overcome Soluble Target Interference in Immunogenicity Assays
Liang Zhu, Carlos Cabrera Ruiz, Ying Wang, and Boris Gorovits
Pfizer Inc. Andover, MA
Purpose:
Target interference presents a major challenge in developing anti-Drug antibodies (ADA) and neutralizing anti-Drug antibodies (NAB) assays,
where soluble targets in samples cause false negative or false positive results that confound the proper immunogenicity assessments (1). In
this poster presentation, we reported a novel bead-based target depletion method to minimize soluble drug target protein Y interference in
an ADA assay used to support clinical development of a monoclonal antibody therapeutic (Drug-X). The method effectively inhibited false
positive signal generated from human recombinant target protein Y spiked in human serum at concentrations relevant to breast cancer disease
population.
Methods:
A bridging ADA assay was developed on electrochemiluminescence (ECL) platform. Briefly, biotinylated and ruthenylated Drug-X are
incubated with controls and samples. The immunocomplex formed by ADA, biotinylated drug-X and ruthenylated drug are subsequently
captured on streptavidin coated plates and detected via ECL reader. Anticipating target interference, samples are pretreated with anti-target
protein Y antibody crosslinked beads as scavengers so that drug target protein Y can be depleted from the matrix.The stability of anti-target
antibody coupled beads, its scalability and lot-to-lot reproducibility for target depletion were also evaluated.
Results:
Two beads coupling methods were explored. The non-covalent coupling method coupled biotinylated anti-target protein Y antibody
with streptavidin coated magnetic beads. The covalent conjugation method coupled the anti-target protein Y antibody to the carboxyl
modified paramagnetic beads using carbodiimide EDC chemistry. The covalent conjugation formed the strongest bonds between the
anti-target protein Y antibody and beads, and therefore, provided the lowest risk of antibody leaching at harsh conditions (e.g., low pH).
The covalent conjugation method was further optimized by adding sulfo-NHS reagent in the EDC coupling reaction, which stabilized the
EDC intermediates (forming NHS-esters). The optimized coupling chemistry helped maximize coupling efficiency to approximately 70%,
improved batch to batch reproducibility and the beads preparation was easily scaled up without sacrificing target depletion efficiency. The
optimized method showed up to 95% inhibition of false positive signal generated by recombinant human target protein Y spiked in human
serum at concentrations up to 2 μg/mL, compared to about 30% with methods that used various sizes of streptavidin beads. At the same
time, the method had minimum impact on assay signal from positive controls (HPC at 300 ng/mL and LPC at 10 ng/mL) where comparable
signals were obtained from positive controls without beads treatment. In addition, the anti-target protein Y antibody coupled beads could
be stored at 4 ºC for up to six months without losing target depletion efficiency. Subsequent qualifications of this ADA assay using the
optimized method demonstrated acceptable critical assay performance characteristics. Among them, the estimated screening assay cut
points from normal and breast cancer populations were 1.53 and 1.62 respectively, and the selectivity with breast cancer patient samples
were acceptable.
Conclusions:
The bead-based target depletion method reported here demonstrated superior performance in overcoming soluble target interference
in an ECL bridging ADA assay. The unique conjugation chemistry permitted stable coupling between anti-target protein Y antibody and
magnetic beads, minimized antibody leaching from beads, and provided good lot to lot reproducibility in target removal. The scalability
of beads production and stability of crosslinked beads are critical for the life cycle management of the assay performance during the
progression of clinical studies.
Reference: 1) Zhong ZD et al: Drug Target Interference in Immunogenicity Assays: Recommendations and Mitigation Strategies. The AAPS
Journal, 19, 1563, 2017
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A RP-HPLC analytical method development and validation for rapid & lucrative estimation of irinotecan in
marketed formulation and lipid nanoformulation with a QbD approach
Navya Ajitkumar Bhaskaran*, Srinivas Reddy Jitta, Lalit Kumar, M Sreenivasa Reddy
Department of Pharmaceutics, Manipal College of Pharmaceutical Sciences, Manipal Academy of Higher Education, Manipal,
Udupi, Karnataka 576104, India.
*Presenting author’s email id: navyab30@gmail.com

Purpose:
Purpose of the present study was to apply a systematic approach for the development, optimization and validation of high-performance liquid
chromatographic analytical method for the estimation of irinotecan (IRI) in marketed formulation and lipid nanoformulation.
Methods:
A RP-HPLC method was developed by applying Box-Behnken design with HyperClone (Phenomenex®) C18 column (250 × 4.6 mm
id, particle size 5 µm, ODS 130 Å) as the stationery phase and acetonitrile and 20 mM potassium phosphate buffer (pH 2.5) containing
0.1% triethylamine (TEA) in the ratio 45:55% v/v as mobile phase. A UV detector with wavelength 254 nm was used for estimation and
quantification of IRI. An isocratic elution was opted while flow rate was maintained at 0.75 mL/min. The developed method was successfully
applied to estimate the amount of IRI in marketed formulation and lipid nanoformulation.
Results:
Retention time of IRI was found to be 4.0 min. The responses were found to be linear for the concentration range of 0.5 to 18.0 µg/mL
and the correlation coefficient value was found to be 0.9993. Percent relative standard deviation (%RSD) for the intraday and interday
precisions were found to be less than 1%. LOD and LOQ values were found to be 3.26 ng/mL and 9.89 ng/mL, respectively. Robustness
studies confirmed that the developed method is robust with %RSD less than 1%. The total drug content of IRI was found to be more than
80% in nano-formulations and recovery of IRI marketed formulation was found to be more than 98%.
Conclusions:
The obtained results confirmed that the developed method is simple, robust, economical and sensitive. The application of method for
estimation of IRI in marketed formulation and lipid nanoformulation confirms the method is efficient, cost-effective and sensitive.
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Quantitative Analysis of Oligonucleotides in Human Muscle Tissue using Liquid Chromatography coupled with
High Resolution/Accurate Mass (HR/AM) Mass Spectrometry
Nidhi Jaiswal1, Jianbo Zhang2, Sarah Kriger1, Jeremy Elison1, Brandon Wilcock1, Yuanfeng Wu1, Scott Reuschel1, Troy Voelker1
Covance
Sarepta Therapeutics, Inc

1
2

Purpose:
A phosphorodiamidate morpholino oligomer was conjugated to a proprietary peptide to enhance tissue uptake, providing a PPMO.This poster
describes the development and validation of a sensitive, selective, and high-throughput liquid chromatography-tandem high resolution-accurate
mass (LC/HR-AM) method for the quantitation of the PPMO in human muscle tissue using an analogue as IS. The extraction undergoes a
peptide digestion step to remove the peptide prior to the analysis.
Methods:
The muscle samples were digested with proteinase K and trypsin followed by purification using solid phase extraction (SPE) and 30 uL sample
aliquot of the homogenate. Extracts were reconstituted using formic acid in water. The extracts were analyzed by liquid chromatography
coupled with high-resolution/accurate-mass mass spectrometry (LC-HR/AM MS).
Results:
The analyte and ISTD were analyzed on a polymer column (3 µm Agilent Technologies, Santa Clara, CA) using a Shimazdu Nexera Sil 30
(Shimadzu, Columbia, MD) employing reversed chromatography. Mobile A and B consisted of formic acid in water and acetonitrile. The
precursor ions were monitored on the QExactive mass spectrometer operated in the positive ionization mode and full scan analysis utilizing
a scan range of 600-1200 m/z. Full scan analysis provided better sensitivity and more scan across the peaks. However, it was observed that
analyzing the data using targeted selected ion monitoring (tSIM) of the most intense charge state resulted in lower background but with
similar sensitivity as compared to full scan analysis and also lower scans across the peak was observed in comparison with full scan analysis.
A lower limit of quantitation of 50.0 ng/mL was achieved. The method was successfully validated using a calibration range of 50.0 -5,000 ng/
mL in accordance with the FDA regulations on bioanalytical method validation.
Conclusions:
HR/AM MS method was developed and validated for the quantitation of the PPMO in human muscle tissue assay in a regulated environment,
the methods were demonstrated to be simple, sensitive, versatile, and reliable.
Funding Statement: This study was funded by Sarepta Therapeutics, Inc.
Disclosures: N. Jaiswal, S. Kriger, J. Elison, B. Wilcock, Y. Wu, S. Reuschel, and T. Voelker have nothing to disclose. J. Zhang is an employee of
Sarepta Therapeutics, Inc. and may own stock/options in the company. Products are investigational only.
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Ultrasensitive quantification of Fluticasone propionate and Salmeterol Xinafoate from human plasma using
UPLC/MS/MS
Nikunj Tanna and Lauren Mullin, Waters Corporation, Milford, MA

Purpose:
Fluticasone and Salmeterol are two inhaled compounds that are often co-administered in the treatment of asthma and COPD. Fluticasone is a
synthetic trifluorinated glucocorticoid receptor agonist with antiallergic, anti-inflammatory and antipruritic effects. Salmeterol is a highly selective,
long-acting beta-2 adrenergic agonist with bronchodilatory activity. Both compounds were designed to act on the lungs and airways with limited
to zero systemic exposure. As a result, their circulating levels are extremely low with peak concentrations of sub pg/mL, thus requiring a very
high sensitivity assays to detect these compounds. Currently published methods are able to quantify fluticasone at 0.2 pg/mL. In this poster, we
present an optimized method which allows for quantification of fluticasone propionate as low as 0.1 pg/mL and Salmeterol Xinafoate as low
as 0.05 pg/mL.
Methods:
Human plasma is spiked to generate a calibration curve and quality control samples from 0.1-10 pg/mL and 0.05-5 pg/mL for Fluticasone
propionate and Salmeterol respectively. 400 uL of each point on the calibration curve, QC’s and samples is transferred to a 2 mL 96-well
plate and pre-treated with equal volumes of an organo-aqueous solution containing Zinc sulphate and ammonium hydroxide. Analytes of
interest are then extracted using Oasis HLB u-Elution plates. Analytical separation is achieved using a UPLC system and a C18 column in
less than 5 minutes and detected using MRM mode on a tandem quadrupole mass spectrometer using transitions 501.3 > 293.3 and 416.4
> 232.2 for fluticasone propionate and salmeterol respectively.
Results:
Use of Oasis HLB µ-Elution plates for sample processing followed by carefully fine-tuned wash and elution steps allows for rapid extraction
of analytes of interest with low matrix interference and increased signal to noise. Use of UPLC system with BEH C18 columns with small
particle size and optimized chromatography results in excellent separation of the analytes of interest achieving peak widths of < 6 seconds
in under 5 minutes providing high throughput.
Using the method described above, we can accurately quantify fluticasone propionate and salmeterol xinafoate from human plasma at
LLOQ’s of 0.1 and 0.05 pg/mL respectively. The calibration curve is linear for fluticasone propionate from 0.1-10 pg/mL and for salmeterol
xinafoate from 0.05-5 pg/mL, with r2 > 0.99 for both analytes. The lowest point on the calibration curve for both analytes has inter and
intra day accuracy and precision of <20% across multiple days. For all other points on the calibration curve and QC’s the inter and intra-day
accuracy and precision is <15%. This assay performance meets the FDA bioanalytical method validation guidelines and is suitable for use in
any high-throughput regulated/non-regulated laboratory.
Conclusions:
This high-throughput method achieves the lowest published LLOQ’s for fluticasone propinate (0.1 pg/mL) and salmeterol xinafoate (0.05
pg/mL).
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Simultaneous quantitative analysis of 10 small molecule neurotransmitters by in vivo microdialysis coupled to
reversed-phase UPLC-MS
Nilesh Gajipara, John H. Anneken, Hong Cao, Yanyan Lu, Jacobi Cunningham, Ying Zhou

Purpose:
Microdialysis directly samples the extracellular compartment of nervous tissue in living animals. The aim of this study was to develop a
sensitive, fast and robust microdialysis coupled to reversed-phase UPLC-MS method for simultaneous quantitation of 10 small molecule
neurotransmitters and their metabolites in rat cerebrospinal fluid samples.
Methods:
The quantitative analysis of rat brain cerebrospinal fluid (CSF) samples obtained using microdialysis were carried out for dopamine,
serotonin, glycine, glutamate, γ-aminobutyric acid (GABA), norepinephrine, acetylcholine, 3,4-diHydroxyphenylacetic acid (DOPAC),
5-hydroxyindoleacetic acid (5-HIAA) and homovanillic (HVA) acid using Thermo 3000 ultimate reverse phase ultra-performance liquid
chromatography (UPLC) and QExactive mass spectrometer with electrospray ion source (Thermo Fisher Scientific, Bremen, Germany).
Several types of stationary phases were evaluated for their retention and peak shape that included RP C18, Bonus RP C18 and HILIC. Two
of the stationary phases RP C18 and Bonus RP C18 were not able to provide adequate separation. The HILIC column was not robust with
respect to peak shape and retention time variation. The Atlantis T3 column demonstrated improved and acceptable peak shapes for all
analytes when using 20 mM Ammonium formate and 1% Acetic acid in water as mobile phase A and 100% Acetonitrile as mobile phase B.
Based on all the chromatographic data the Atlantis T3, 150 mm × 2.1 mm, 3.0 µm column was selected (waters corporation, Milford, MA,
USA) using 20 mM Ammonium formate and 1% Acetic acid in water as mobile phase A and 100% Acetonitrile as mobile phase B. The flow
rate was 0.3 mL/min, and the column oven temperature was kept at 40°C with a run time of 15 minutes. In order to capture acidic, neutral
and basic analytes a polarity switch was applied. Thermo Xcalibar software was used for data acquisition and processing.
Results:
The method for all 10 neurotransmitters and their metabolites have been demonstrated on specificity, Linearity and repeatability.

Conclusions:
The sensitive, fast and robust reversed phase UPLC–MS method has been developed for simultaneous quantitation of the levels of 10
small molecule neurotransmitters and their metabolites in rat cerebrospinal fluid samples, including a simple preparation procedure and
chromatographic condition. The sensitive, fast and robust method will benefit the research of neurological diseases with the altered profile
of neurotransmitter in brain.

60 | PAGE

DEVELOPMENT AND VALIDATION OF RP-HPLC METHOD FOR QUANTIFICATION OF RITONAVIR IN
FILM COATED FIXED DOSE FORMULATION
Srinivas Reddy Jitta*, Navya Ajitkumar Bhaskaran, Lalit Kumar, M Sreenivasa Reddy
Department of Pharmaceutics, Manipal College of Pharmaceutical Sciences, Manipal Academy of Higher Education, Manipal,
Udupi, Karnataka 576104, India.
*Presenting author’s email id: sri_srinu009@yahoo.com

Purpose:
Purpose of the study was to developed and validate a simple isocratic, sensitive and robust reverse phase HPLC analytical method for the
quantification of ritonavir in the film-coated fixed-dose formulation.
Methods:
The method was developed by using Inertsil ODS-3V C18 column (250 mm × 4.6 mm, 5 µm, 100 Å).The mobile phase used was the ratio
of 60:30 %v/v of acetonitrile and orthophosphoric acid (with pH 3.0). The mobile phase was pumped at a flow rate of 1.200 mL/min. The
samples were detected at a wavelength of 242 nm.The developed method was validated according to the ICH Q2(R1) guidelines. Ritonavir
was extracted from the film-coated tablets using methanol and analyzed with the validated method.
Results:
The responses were found to be linear over a range of 100 ng/mL to 16 µg/mL with a correlation coefficient value of 1. The method was
found to be precise. The intraday and inter-day precision values were found to be less than 1% and less than 2%, respectively. The limit of
detection and limit of quantification were found to be 194.99 ng/mL and 590.90 ng/mL respectively which emphasizes the sensitivity of the
method.The mean recovery values were 96.78 %, 99.59 %, and 96.98 %, respectively for concentration level of 75 %, 100 %, and 125 %.The
method showed good robustness for small changes in various chromatographic conditions like mobile phase composition, pH of the buffer,
flow rate, column oven temperature, wavelength, and injection volume. The validated method was successfully applied for the quantification
of ritonavir in the marketed film-coated tablets. The assay value was found to be more than 97% which is within the Indian Pharmacopoeia
acceptable range given for ritonavir.
Conclusions:
A simple, sensitive, precise, and robust HPLC analytical method was successfully developed for the routine quantitative analysis of ritonavir
in the film-coated fixed-dose formulation.
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Acyl Glucuronide Reactivity-Related Toxicity In Vivo Biomarker Probe
Kenneth C. Cassidy and Trent L. Abraham,
Biotransformation and Bioanalysis Team, Department of Drug Disposition, Eli Lilly and Company, Indianapolis, IN, USA

Purpose:
Covalent binding of acyl glucuronides to proteins is considered an initiating event for the idiosyncratic drug toxicity (IDT) and drug-induced liver
injury (DILI) associated with drugs containing a carboxylic acid substituent. The aglcyones of various drugs have been found covalently linked
to proteins in vivo in human serum and rat liver, intestine, and kidney after multiple dose administration in Wistar rats1. This type of covalent
modification is thought to be the result of transacylation (transfer of the acyl drug) of the protein by the glucuronide metabolite. Additionally,
glycated proteins (resulting from covalent bonding of the glucuronide metabolite to protein) have been detected in the presence of drugs
known to form acyl glucuronides. The conjugated proteins are thought to elicit an inflammatory response resulting in injury to surrounding
tissues. This proposed mechanism of injury is substantiated by observation of cytokine responses in vitro and in vivo. Hepatocyte damage
biomarkers ALT, AST, and bilirubin reportedly are elevated in response to DILI. Hematological responses, including eosinophilia, have been
observed. Despite these observations, no biomarker for routine evaluation of DILI/IDT risk associated with acyl glucuronide reactivity of drug
candidates has been validated. Because of its infrequency and the lack of reliable premonitory parameters, reactive intermediate-mediated IDT
and DILI typically is undetected before drug approval.The purpose of the current study was to probe for a biomarker or quantifiable parameter
for acyl glucuronide-related DILI/IDT risk classification.
Methods:
Sprague Dawley rats were dosed with fenclofenac, zomepirac, ibufenac (acetic acid derivatives withdrawn due to IDR associated with acyl
glucuronide reactivity) ketorolac, repaglinide or telmisartan (marketed acyl drugs with acyl glucuronide metabolites). Plasma and urine were
analyzed to quantitate parent and acyl glucuronide of each drug. After precipitation with organic solvent, plasma and liver protein were
washed, hydrolyzed, and the parent/aglycone of each drug was quantitated to determine the extent of covalent binding to plasma and liver
proteins. Analyses were performed by electrospray LC/MS/MS (MRM). Many clinical pathology lab parameters and cytokine biomarkers
were interrogated, including flow cytometry with gating to detect changes in CD43+ monocyte and T-cell counts or CD43 expression.
Results:
The toxicokinetic data indicated dose-linear exposure to parent compounds and their acyl glucuronides. Covalent binding to plasma and
liver proteins was demonstrated and was most extensive with fenclofenac and zomepirac. CD43 expression on monocytes and T-cells of
rats dosed with fenclofenac and zomepirac differed from CD43 expression in rats dosed with vehicle alone, or with drugs exhibiting lower
covalent binding, including acetic acid derivative ibufenac, the glucuronide of which was not detected.
Conclusions:
The results indicated that additional investigation of CD43 expression as a potential biomarker for acyl glucuronide- (or other RI-) mediated
IDT might be an appropriate follow-up in the search for reactive intermediate-mediated IDT.
1: Literature references available on request.
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The Impact of Drug Artifact in Released Nanoparticle Quantitation by LC MS/MS
Wei Song, Joseph Tweed, Ravi Visswanathan, Chris Holliman, and Maria Figueiredo
Medicine Design, Worldwide Research and Development, Pfizer Inc., Groton, CT 06340

Purpose:
Polymeric nanoparticles are a type of drug formulation that enable the sustained release of an active therapeutic agent (payload) for the
targeted delivery to specific sites of action such as cancer cells. The bioanalysis of nanoparticles is challenging not only due to the number of
pharmacokinetic endpoints needed to characterize the in-vivo exposure of the nanoparticles but also in the complexity of the nanoparticle
drug formulation itself. As a by-product of the drug encapsulation process there is typically a residual amount (artifact) of free drug (API)
remaining in the newly created nanoparticle formulation. In our experience, the percentage of un-encapsulated drug (free drug API) present
in the nanoparticle formulation is typically in a range of 1-2%. This residual or artifact drug remaining in the nanoparticle formulation presents
several challenges that must be overcome to develop a reliable and robust strategy for released nanoparticle quantitation via LC-MS/MS.
For example, when encapsulated drug is spiked (ex-vivo) into biological matrix in order to establish stability at in-vivo relevant exposures
(e.g. ~Cmax) the concentration levels determined in the released nanoparticle assay are well above the ULOQ of the assay. Therefore, it is
necessary to design a formulation purification experiment to remove the released artifact from the nanoparticle formulation and assess how
this crude purification impacts determined released concentrations of ex-vivo spiked nanoparticle formulations. To do this, the purified and
un-purified nanoparticle formulations are characterized by total and released bioanalytical assays to compare 1) success of the purification
procedure itself and 2) the impact the purification has on determined concentrations for released drug quantitation. Finally, this data can then
be used to improve the overall released nanoparticle quantitation strategy by clearly identifying which aspects of the sample preparation and
extraction procedure need improvement in order to reduce observed variability in determined released nanoparticle concentrations from
incurred biospecimen samples.
Methods:
The approach to separate the free drug (as format of artifact and/or released drug) from encapsulated nanoparticles was to capture the
free drug on a Waters Oasis MCX SPE sorbent bed while intact nanoparticles were washed off with cold water. The plasma sample was
premixed with buffer before loading to SPE for separation. An AB Sciex API5500 triple quadrupole tandem mass spectrometer was used in
electrospray positive ionization mode to detect the doubly charged [M+2H]2+ MRM transition. A Waters HILIC 2.1x50 mm HPLC column
with acidified mobile phases were employed for separation using a Shimadzu Nexera UPLC system comprising of an autosampler, column
oven, two UPLC pumps and a degasser. the nanoparticle formulation was also spiked into control plasma as additional set (two level) of
quality control(QC) samples. To purify the nanoparticle formulation, SPE sorbent was preconditioned with formulation media containing
sucrose. A fixed volume of nanoparticle formulation was loaded to each of the SPE sorbent and centrifuged with a moderate force (250
G for 2 minute). The formulation that passed through the SPE wells were collected and the purification process above was repeated 7
more times using a new set of SPE sorbent wells. The formulations collected from last centrifugation step were pooled and mixed for
characterization by total and released assays that were validated.
Results:
The total nanoparticle drugs in the purified formulation are proven equivalent to those in the unpurified formulation (~ 92 - 95.6%)
indicating a successful recovery of the formulation after purification. Furthermore, experimental data from the released assay demonstrates
that the purification procedure significantly displaced the released artifact from the nanoparticle formulation (at ~8 times). Similar result of
reduced (~8 time) percentage of released drug in the purified formulation in an IVR experiment (25C, 1 hour) was achieved comparing to
the unpurified original formulation. The purified nanoparticle formulation will allow us to spike a high concentrated nanoparticle sample in
order to develop the next generation of released assay in clinical support.
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Conclusions:
The promising purification results of nanoparticle formulation allows us to achieve a highly concentrated nanoparticle quality control sample
(Cmax of NP) in order to monitor the process of the released assay at all levels of the drug exposure using a released assay curve. This is
particularly valuable in released assay development and for the incurred sample analysis (ISR).
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Extending the Lower Limits of Quantification of a Therapeutic Oligonucleotide Through Microflow LC-MS/MS
Daniel Warren, Sean McCarthy, Lei Xiong, Yi Zhang
Abstract:
The development of ion-pairing reversed phase liquid chromatography (IP-RP LC) methodologies have paved the way for mass spectrometers
to become a viable platform for oligonucleotide analysis. IP-RP LC/MS is often the preferred solution for both qualitative and quantitative
oligonucleotide analysis. However, several fundamental challenges remain with this approach.The routine use of ion pairing reagents may prevent
desired limits of detection and quantification from being achieved, and require more frequent front end cleaning and maintenance. Here we
present a solution to these widely recognized challenges through a novel microflow LC/MS (µLC/MS) strategy.The quantitative performance of
a phosphorothioate antisense oligonucleotide was characterized at varied HPLC flow rates. Significant improvement in sensitivity was achieved
when a dedicated microflow HPLC system running at 6µL/minute is utilized compared to a conventional LC/MS system running 300µL/minute.
The front end contamination of the mass spectrometer was also reduced by 50 times, proportional to the decrease in mobile phase flow rate.
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Digital Dispenser Direct Curve Point Dilutions in Discovery Ligand Binding Assays
Yingwen Xiao; Pucci, Vincenzo

Purpose:
In the discovery stage, the aim of bioanalysis could be often limited to provide reasonable values of either concentrations and/or exposure
which would be used to form a scientific basis for lead series identification and/or discrimination amongst several lead candidates. Therefore,
the aim of the analyst at this stage should be to develop a simple, rapid assay with significant throughput to act as a great screening tool for
reporting some predefined parameters of several lead contenders across all the various lead candidates.
Methods:
We evaluated preparation of dilution curves using the digital dispenser, HP-D300e which is capable of accurately delivering picoliter to
low microliter volumes directly into sample wells. Variability of the direct dilutions were similar to or less than those manually generated.
Minimum concentrations for detergent in the dispensed sample were identified.
Results:
We found the digital dispenser to reduce automation complexity while improving assay performance in addition to facilitating complex
plate lay-outs.
Conclusions:
Overall, D300e aqueous dispensing proved to streamline and reduce complexity of STDs preparation. The ability to prepare direct curve
point dilutions without extensive manual dilution steps, reduces assay imprecision. In addition, tedious and time-consuming assay pre-dilution
steps were eliminated, and the user-friendly D300e software makes it a useful tool to improve assay throughput.
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Routine Metabolite Identification for Complex Cyclic Peptides Based on IMS Enabled QToF DIA Data
Acquisition and Mass-MetaSite Data Processing
Yun W. Alelyunas, Mark D. Wrona, Nathan Anderson
Waters Corp, 34 Maple St. Milford MA 01757

Purpose:
The metabolic fates of peptide drug candidates need to be thoroughly and rapidly investigated in order to assess their potential to advance in
discovery and development. Inclusion of unnatural amino acids, backbone modifications, conjugations, and cyclizations are common strategies
to both improve efficacy and ADME profiles. To identify catabolites of these peptide types, data rich acquisition modes coupled with tailored
software tools capable of effectively dealing with the complicated permutations of peptide LC-MS data are needed. In this study, catabolites of
several structurally complex cyclic peptides were investigated using ion-mobility enabled HDMSE acquired data and processed using the MassMetaSite and WebMetabase macromolecule software packages (Molecular Discovery Ltd).
Methods:
Cyclic peptides, including daptomycin, dalbavancin, oritavancin, anidulafungin, and lanreotide, were incubated at 10 µM in simulated intestinal
fluid (SIF) in the presence of 500 µg/mL chymotrypsin, respectively.1 Each incubate was sampled at 0 min, 5, 15, 45, and 120 min and
quenched by adding 2 volumes of acetonitrile containing 1% formic acid. The LC system used was an ACQUITY H-Class UPLC equipped
with an ACQUITY UPLC Peptide BEH C18 Column, 300Å, 1.7 µm, 2.1 mm X 100 mm. A linear gradient from 5 to 40-70 B% in 8 minutes
was used (mobile phase A was water + 0.1% formic acid, and mobile phase B was acetonitrile + 0.1% formic acid (v/v)). Flow rate was 0.4
ml/min and column temperature was 60°C. Data were acquired in UNIFI using HDMSE (ion mobility enabled MSE) on a Vion IMS QToF
with intelligent data capture enabled and processed using Mass-MetaSite and WebMetabase for metabolite identification.
Results:
Ion-mobility enabled, non-targeted MSE acquired data coupled with intelligent data compression and processed using Mass-MetaSite and
WebMetabase metabolite ID software was able to identify and elucidate key cyclic peptide metabolites for five FDA approved cyclic peptide
drugs of varying non-natural structural complexity. Ion mobility afforded additional resolution that was shown to help further discriminate,
characterize and resolve metabolites from matrix ions having similar m/z, but significantly different ion mobility. Intelligent data capture,
now directly implemented in raw data acquisition, afforded >70% reduction of file sizes. The macromolecule processing settings for MassMetaSite and WebMetabase made possible access to and analysis of IMS-enabled DIA (HDMSE) data directly from the UNIFI software
platform. Key preliminary results for daptomycin incubations in SIF included the observation of a major ring opened metabolite from ester
hydrolysis. The metabolite was confirmed through common fragment identification. The software also identified minor metabolites from
amide hydrolysis at the terminal region of the parent and ring opened metabolites.2
Conclusions:
Ion mobility enabled non-targeted HDMSE acquisition coupled with Mass-MetaSite and WebMetabase provides seamless data acquisition
and processing for routine metabolite determination of complex cyclic peptides.
Reference:
1. T.Radchenko, A.Brink, Y.Siegrist, C.Kochansky, A.Bateman, F.Fontaine, L.Morettoni, I.Zamora, Software-aided approach to investigate
peptide structure and metabolic susceptibility of amide bonds in peptide drugs based on high resolution mass spectrometry, PLoS ONE
12(11):e0186461. https://doi.org/10.1371/journal.pone.0186461
2.V.M.D’Costa,T.A.Mukhtar,T.Patel, K.P.Koteva, Inactivation of the Lipopeptide Antibiotic Daptomycin by Hydrolytic Mechanisms, Antimicrobial
Agents and Chemotherapy 56(2):757-64.
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Quantification of Peptide Phosphorodiamidate Morpholino Oligomers in Plasma for Multiple Species Using LCMS/MS
Zhiling Zhang1, Li Tan1, Zhongping (John) Lin1, and Jianbo Zhang2
Frontage Laboratories, Inc.
Sarepta Therapeutics, Inc.
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Purpose:
LC-MS/MS methods for PPMO quantitation were developed and validated in plasma for multiple species, including mouse, monkey, rat, and
human to support preclinical and clinical investigations. Phosphorodiamidate morpholino oligomers were conjugated to a proprietary peptide,
to enhance tissue uptake, providing the PPMOs. Phosphorodiamidate morpholino oligomers (PMO) have demonstrated to be effective
candidates for targeting pre-mRNA and influencing post-transcriptional RNA modifications, including directed exon skipping.
Methods:
Each sample was treated with urea and ammonium acetate buffer before SPE extraction.The extracts were filtered using a membrane filter
plate before injecting for LC-MS/MS analysis.The analyte and analogue internal standard (IS) were retained and eluted on a C4 column with
gradient mobile phases. The analyte and IS were analyzed on a mass spectrometer by monitoring m/z transitions. To remove carryover, the
column was back-flushed with formic acid in H2O/MeOH/ACN within each injection. In order to cover the wide concentration range for
animal study samples, two methods with low and high dynamic range were developed for mouse, monkey, and rat plasma. The methods
were fully validated by following current regulatory standards (FDA/EMA bioanalytical guidance).
Results:
Optimized HPLC conditions achieved acceptable separation. The stability of the analyte in the plasma samples was demonstrated with and
without a stabilizer.The assay was validated with a quantitative range of 10.0 to 2,000 ng/mL (low curve range); and 2,000 to 400,000 ng/mL
(high curve range).The accuracy (% bias) and precision (% CV) of all QCs were within ± 20% for LLOQ and ± 15% for other concentration
levels. No matrix effect was observed for any of the methods. Stability of the analyte in corresponding matrix was also evaluated to cover
sample collection, handling, and storage conditions.
Conclusions:
Multiple LC-MS/MS methods were developed and validated for PPMO quantitation in plasma for multiple species. The methods were
demonstrated to be simple, sensitive, versatile, and reliable.
Funding Statement: This study was sponsored by Sarepta Therapeutics, Inc.
Disclosures: Z. Zhang, L. Tan, and Z. Lin have nothing to disclose. J. Zhang is an employee of Sarepta Therapeutics, Inc. and may own stock
in the company. Products are investigational only.

68 | PAGE

Life-Cycle Management of an ADA Method, To Increase Drug Tolerance, in Support of an anti-TL1A mAb
Clinical Program
Allan J. McPhee Sr., Jean Donley, John Kamerud and Srividya Neelakantan

Purpose:
PF-06480605 is a fully human neutralizing antibody against Tumor Necrosis Factor-like Ligand 1A (TL1A), a member of the tumor necrosis
factor (TNF) family of cytokines. Its mechanism of action is to neutralize the binding and subsequent signaling of TL1A to its functional receptor,
Death Receptor 3 (DR3). The TL1A/DR3 pathway has been implicated in immune-mediated diseases. Data from nonclinical species and
humans implicate TL1A in the pathophysiology of inflammatory bowel disease (IBD).
In the first in human (FIH) study, an overall confirmed treatment induced ADA incidence of 82.4% was observed. There were 11 subjects for
whom PF-06480605 concentrations remained above the assay tolerance level throughout the study. The original ADA method used to assess
samples can detect 625 and 150 ng/mL ADA in the presence of up to 10 and 1 µg/mL PF-06480605, respectively. In the Phase 2 study, 50
subjects received doses of 500 mg IV every 2 weeks (Q2W) for a total of 7 doses. To better characterize the ADA response in the Phase 2
study, additional method development and validation were performed to improve drug tolerance. Subjects in the Phase 2 study were assessed
for ADA using both the original ADA assay and the updated ADA assay with acid pre-treatment of samples.
Methods:
Anti-drug antibodies (ADAs) were determined using two bridging electrochemiluminescence (ECL) assays.The original method was updated
to include sample pre-treatment with acid dissociation and higher concentrations of biotinylated and ruthenium labeled drug. Samples from
individuals with moderate to severe ulcerative colitis were assessed using both the original and updated ADA methods.
Results:
Addition of sample pre-treatment with acid-dissociation, use of higher concentrations of labeled drug, and a new positive control reagent,
improved method drug tolerance to detect 4 ng/mL and 100 ng/mL ADA in the presence of 25 µg/mL and ≥300 µg/mL, respectively. ADA
positive samples were detected earlier with the updated method compared to the original with median time to first ADA detection of
140 days versus 168 days, respectively.
Conclusions:
The ADA method with inclusion of sample pre-treatment with acid dissociation and use of higher labeled drug concentration was able to
better characterize the ADA response of individuals in the Phase 2 study due to the higher drug tolerance of the method compared to the
original ADA method.
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Development of a Very Sensitive LC-MS Assay to Quantitate Ultra Low Levels of GLP-1 Targeted Peptide
Mimetic
Patrick Calabro1, Jennifer Luong1, Jeremy Brassard1, Eric Schnieder2, Alyssa Kabat1, Allysen Meymaris1, Steve Wiltshire1, Jakal
Amin1
Charles River Laboratories, Inc.
ProLynx, LLC
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Purpose:
Glucagon-like peptide (GLP-1) has been well characterized as a therapeutic target to address increase in prevalence of Type 2 diabetes in
the past decade. Exenatide is one of the several peptide mimetics which have been approved by FDA for subcutaneous delivery. Recently,
bio-pharmaceutical companies are working on novel delivery formulations to increase the in vivo half-life of peptide mimetics to decrease the
frequency of SC dose. In order to establish long-term dosing regimen, it is critical that ultra low levels of peptides are accurately quantified in
biological matrix. The objective of our study was to evaluate best analytical approach to accurately quantitate ultra low levels [pM] of [Gln28]
Exenatide in feline plasma to enable PK, PK/PD and/or TK studies.
Methods:
Triple quadrupole mass spectrometer (AB Sciex 6500+) and high resolution mass spectrometer (Thermo QE+) were both utilized during
method development to empirically determine best approach for ultrasensitive method for detection. Although the peptide evaluated
is small enough to measure intact, both intact and trypsin-digestion approaches were evaluated to obtain the required LLOQ. Likewise,
traditional protein precipitation vs solid-phase extraction [SPE] clean-up methods were evaluated to obtain maximal signal and recovery.
For the trypsin-digestion work, the HRMS was deployed to identify/confirm presence of trypsinized sequences by performing UHPLC
analysis in a full scan mode followed by data dependent MS2. Afterwards, selected peptide sequence was acquired in multiple reaction
monitoring on a triple quadrupole mass spectrometer to evaluate/demonstrate assay linearity, sensitivity, and reproduciblity.
Results:
A very rugged assay for [Gln28]Exenatide can be established by deploying SIL IS and by optimizing sample preparation techniques to
remove endogenous matrix interferences while maintaining highest recovery to achieve target lower limit of quantitation (LLOQ) of 0.1 ng/
mL to 0.2 ng/mL in plasma. With deployment of UHPLC-MS analytical techniques, it is also possible to achieve ultra low sensitivity (picomolar with S/N >3:1) at the target LLOQ to enable accurate quantitation of GLP-1 peptide mimetics in biological matrices to enable future
PK, PK/PD and/or TK studies.
Conclusions:
UHPLC-MS based ultra-sensitive quantitative assay to measure [Gln28]Exenatide in feline plasma.
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Drug Substance / Drug Product Characterization and Performance Prediction Using High Resolution 3D MicroImaging Analysis
Liping Zhou, Joshua Lomeo, Shawn Zhang
DigiM Solution

Purpose:
Drug substances and drug products increasingly integrate microstructures in their design. The arrangements of the porous network and
dispersed active pharmaceutical ingredient (API) phase have a direct impact on the API deliverability, bioavailability, and controlled release
behavior.
Characterization of these microstructures is an essential aspect in drug design and development. However, accurate and efficient characterization
remains a challenge due to the scale of structural features and the fragile nature of the supporting matrix. Conventional methods become
unreliable due to structural signal convolution (e.g., surface spectroscopy) or undesirable modifications of the material matrix (e.g., under
pressure). They may also fail to capture sufficient resolution to analyze the critical scale of interest.
The rapid evolution in high resolution three-dimensional (3D) imaging offers great potential for tackling these challenges. Employing two
imaging methods, focused ion-beam scanning electron microscopy (FIB-SEM) and micro-computed x-ray tomography (X-ray micro-CT), we
demonstrate a new characterization workflow for pharmaceutical samples.
Methods:
To examine the applicability of 3D micro-imaging, three different pharmaceutical samples were scanned using FIB-SEM or X-ray micro-CT: a
lyophilized protein, spray dried particles, and PLGA microspheres. From these techniques, stacks of 500-1000 images were collected at 3-50
nm or 0.5-5 µm respectively. 3D structures of these samples were reconstructed from imaging data to reveal the internal microstructure
features.
The resolution of FIB-SEM was ideal for analyzing nano-porosity and the impact on release rates in the PLGA microspheres. X-ray microCT was used to analyze the protein lyo cake and spray dried particles, as it can penetrate the glass vial of these samples and collect internal
sample images non-destructively.
Image data was then processed using a cloud-based computing interface powered by artificial intelligence: quantifying the volume distribution
of each phase (eg. API, polymer), porosity, particle shape, permeability, and more. This digitized and quantitative data was further used
towards the understanding of drug performance mechanism, as well as predicting drug delivery behavior with numerical simulations.
Results:
Image-based characterization has great potential in characterizing various pharmaceutical drug substance and drug product. The use of
X-ray Micro-CT and FIB-SEM, coupled with image processing, demonstrated adequate visualization and quantification of microstructure
features without impact to the microstructure as commonly experienced with physical experiments.
The protein lyo cake case example demonstrated that X-ray MicroCT is able to qualitatively and quantitatively assesses cake integrity
and purity non-invasively. The fine microstructure features of the spray dried particles revealed by X-ray MicroCT were linked to the
disintegration and dissolution performance. This identified directions for further formulation development and process improvement. In the
PLGA microsphere study with FIB-SEM, through quantifications of the microstructure and computational physics simulations of the release
process, the critical parameters to characterize controlled release were obtained.
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Conclusions:
Through this imaging and analysis approach, microstructures were directly visualized with FIB-SEM and X-ray micro-CT imaging. Quantitative
characterization from these images allowed for numerical simulation of release dynamics. Imaging characterization has broad applications in
early and improved formulation evaluation, controlled release systems, CMC manipulation, and manufacturing quality assurance.
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Development of a Simple and Robust LC-MS/MS Method for the Quantification of the Renal Failure Biomarker
Symmetric Dimethyl Arginine (SDMA)
Brittany Perley, Alyssa Kabat, Jem Sibbick, Rachel Van Heest, Sean Maki, Katherine Henry, Steven Wiltshire, Allysen Meymaris,
Charles River Laboratories

Purpose:
Chronic kidney disease (CKD) is becoming more prevalent worldwide with limited non-invasive treatment options. Biomarkers of kidney
function have become a vital part of the development and/or implementation of new pharmaceuticals, by eliminating CKD-inducing drugs
earlier in the process and/or by allowing for monitoring and treatment of CKD. SDMA (symmetric dimethyl arginine) is one such kidneyfunction biomarker, and recent studies have shown SDMA to be a better indicator of CKD than more commonly used kidney biomarkers such
as asymmetric dimethyl arginine (ADMA) and creatinine. One challenge with SDMA however is the lack of suitable bioanalytical methods.
Therefore we developed a simple, robust, sensitive bioanalytical lc-ms/ms method for SDMA in multiple matrices.
Methods:
Following iterative method development to obtain appropriate MS/MS parameters, LC conditions, and extraction conditions, we arrived
upon a final method for quantitative analysis by lc-ms/ms. The final method involves a simple protein-precipitation extraction of plasma
samples, followed by injection of the resulting extracts onto a Waters Acquity UPLC BEH Amide column run in HILIC (hydryophilic
interaction chromatography) mode with detection on an AB SCIEX Triple Quad™ 6500+. The column was 1.7µm pore size, with
dimensions of 2.1x50mm. Mobiles phases consisted of water/ACN/FA mixture and gradient chromatography was employed. SDMA-d6
stable-label internal standard was utilized towards ensuring robust quantitation. Additional details regard the analytical method including
chromatograms will be provided.
Preliminary Data:
The developed method has a linear curve range of 0.1-1,000 ng/mL and has been qualified for mouse, rat, dog, and monkey plasma. Due
to the endogenous nature of the analyte, surrogate matrix was utilized for preparation of calibrants. Equivalence/parallelism for genuine
matrix was demonstrated through evaluation of 4 levels of quality control (QC) standards prepared in for each of the four species. Both
inter- and intra-accuracy and precision were assessed for all species over two days. All QCs were found to be within the acceptance criteria
(+/-20%). Along with accuracy and precision, validity testing such as stability, non-specific binding, matrix specificity, and carryover evaluation
were performed. Stability evaluations included on-ice, ambient, and 37ºC for both 2 hrs and 24 hrs, as well as freeze/thaw (3 cycles). The
stability evaluations were acceptable and indicated that exposure to prolonged elevated temperature post-collection should be limited;
all stability results will be presented. Results of the non-specific binding and carryover evaluations revealed no adverse effects observed.
Matrix specificity (assessed via addition QC’s by testing 3 different lots of all four species for endogenous levels and spiking an additional
100ng/mL of SDMA into the plasma) was acceptable for all species in all lots of plasma tested. The assay is qualified for non-GLP use to
detect SDMA in mouse, rat, dog, and monkey plasma and has been successfully implemented in the evaluation of nonGLP study samples.
Novel Aspect:
Extent of method qualification, reduced sample volume, simple extraction, and short run time.
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The Utilization of HepaRG cells in a Straightforward and Rapid Method to Assess Drug Induced Liver Injury
Renee E. Butler, Nina R. Shah*, Mika Kosaka and James P. Driscoll

Purpose:
Drug induced liver injury is a major cause of attrition in the pharmaceutical industry, costing valuable time and money. HepaRG cells have
become an important in vitro tool used to assess liver function, including toxicity, induction, and metabolism.This is due to the drug metabolizing
enzyme expression levels that are comparable to those in primary human hepatocytes. In this study, HepaRG cells were utilized to assess drug
induced liver injury (DILI) caused by known hepatotoxic compounds.
Methods:
Known hepatotoxins and safe drugs were incubated with HepaRG cells for 24 hours, and the cellular function and viability was evaluated.
Test compounds were included from three categories: 1) safe drugs, 2) drugs with liver toxicity warnings in the label, and 3) withdrawn
drugs. Adenosine triphosphate (ATP) content and lactate dehydrogenase (LDH) leakage were used as endpoints in these experiments.
Results:
The results suggest that HepaRG cells were able to differentiate between hepatotoxic compounds and safe drugs.
Conclusions:
Here, we present a straightforward and rapid method to assess the hepatoxic potential of known drugs.This assay may prospectively identify
and help eliminate hepatotoxic compounds during the drug discovery phase of drug development.
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ABOUT OUR SPONSORS
AIT Bioscience (AITB) is a leading bioanalytical contract research organization (CRO), serving the pharmaceutical and biotech
industries. We are the first and only CRO in the world to provide solutions for all molecule types (large, small, and peptides/
biomarkers) in a purpose-built facility utilizing a fully electronic analytical lab notebook system. We continue to invest in our
people, processes and equipment to meet our client’s growing demands. Our bioanalytical services range from Discovery
through Commercialization to support screening, IND-enabling tox programs, and clinical development. We’re ready to meet
you where you are for research and development needs.
Alturas Analytics, Inc. is a CRO known as the technology leader specialized on MS/MS bioanalysis. Alturas delivers results
on time with scientific integrity that exceeds industry standards. Privately owned and client focused, in 19 years of operation
Alturas has earned a reputation for personalized service providing rugged MS/MS solutions to address scientific challenges
from discovery through GLP nonclinical and late-stage clinical trials. Routine services performed include: GC & LC-MS/MS
analysis in any biological matrix, quantitative ADC analysis, protein binding estimations, microsample techniques and biomarker
quantitation within a GLP environment in strict adherence to internal SOPs and global regulations as applicable.
Our service philosophy is to develop long term relationships with our clients by providing enhanced services on time with open
communication. Alturas is committed to providing:
• Direct access to your project team
• Pre-study technical consultation
• Rapid method development
• The fastest turnaround times for study data
• Ultra-sensitive quantitation of the highest integrity
• SEND compliant dataset
In addition to supplying contract services to the pharmaceutical industry worldwide, Alturas maintains an intensive research
effort applying new technologies leading to scientific advancement for the industry and enhanced internal operational efficiencies
that benefit our clients.
Avacta Life Sciences At Avacta Life Sciences, our mission is to create a high quality, powerful set of tools to help Life Scientists
accelerate the understanding of biology and disease and to help them apply these advances to diagnosis and treatment.
Affimer® reagents are engineered affinity proteins that are set to revolutionise the reagents market. They are based on a
small protein scaffold that can be engineered to bind with high specificity and affinity to a wide range of protein targets. With
a ground-breaking rapid custom service and a growing online catalogue, Affimer reagents can be used for a wide range of
applications in diagnostics, drug/biomarker discovery, biotech research & development and as therapeutic agents.
Biocrates provides quantitative metabolomics kits and services. Our kits feature both polar molecules and lipids, and it
is possible to quantitate over 600 molecules with our newest kit. We also have specialty kits and services for all of your
metabolomics needs. Quantitative metabolomics allows for the development of sums and ratios of metabolites, which expands
the potential for discovery of new biomarkers, signatures of health or disease, or probing into a drug’s mechanism of action.
We feature coverage of important metabolic pathways for many different disease areas, and our newest kit is especially relevant
for microbiome research.
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Charles River provides essential products and services to help pharmaceutical and biotechnology companies, government
agencies and leading academic institutions around the globe accelerate their research and drug development efforts. Our
dedicated employees are focused on providing clients with exactly what they need to improve and expedite the discovery,
early-stage development and safe manufacture of new therapies for the patients who need them. To learn more about our
unique portfolio and breadth of services, visit www.criver.com.
DigiM provides microstructure characterization of pharmaceutical materials using high-resolution 3D imaging and analysis. Our
image-enabled quantification and simulations facilitate mechanistic understandings of performance. We determine properties
such as porosity, crystallinity, component distributions and sizes, and release profiles. We service small molecules, biologics, and
combination products, from formulation development to market stage analysis.
Frontage is a CRO providing integrated, scientifically-driven research, analytical and product development services throughout
the drug discovery and development process to enable biopharmaceutical companies to achieve their drug development
goals. We offer our clients comprehensive services in analytical testing and formulation development, drug metabolism and
pharmacokinetics (DMPK), bioanalysis, preclinical safety and toxicology and early phase clinical studies.
Intertek, in business for over 130 years with 42,000+ people in over 100 countries, has more than 25 years of experience in
regulated analytical and bioanalytical studies supporting the development of pharmaceuticals, biopharmaceuticals, vaccines and
biosimilars through our global network of GCP/GLP/GMP compliant laboratories and regulatory consulting services. Quality
drives our business with facilities regularly inspected by regulatory authorities. Our bioanalytical expertise supports preclinical
and clinical development for small and large molecules through regulated bioanalytical studies to determine pharmacokinetics,
BA/BE, immunogenicity, anti-drug antibodies, NAb, ADC, ELISA, LBA, mass spectrometry, quantitative NMR, ICP-MS, CE, and
LC-MS assays and biomarkers. Contact us at bioanalysis@intertek.com; www.intertek.com/pharmaceutical.
SCIEX As therapeutics continually evolve to become more complex, you need new ways to simplify your method development,
accelerate your workflows to get fast, accurate results – every time. SCIEX has a long-standing record of providing innovative
mass spectrometry-based solutions to make you more productive and successful. SCIEX offers you a comprehensive portfolio
of instruments and software that simplifies analytical workflows. Data is easier to interpret, and analyses are easier to perform.
SCIEX solutions are used worldwide to advance therapeutic development and enable scientists to confidently submit their
data to regulatory bodies.
Shimadzu offers a full line of analytical instrumentation and Informatics software to suit the needs of the pharmaceutical/
biopharmaceutical market from Discovery to Research on new drug candidates to method development and QA/QC Testing.
From UV Visible and Fluorescence Spectrophotometers; to UHPLC/HPLC/SFC-SFE systems for separating micro samples and
purification; to LC/MS and GCMS for identification, to Gas Chromatography for analyzing residual solvents; Thermal Analyzers,
Clean-in Place TOC, AA/ICP/X-Ray Fluorescence Spectrometers for elemental impurities, Particle Size Analyzers, Balances and
IQ/OQ testing, instrumentation is available to help the scientist unravel the mysteries of life.
Thermo Fisher Scientific offers a broad range of high-end analytical instruments, chemistry and consumable supplies,
laboratory equipment, software and services that enable integrated laboratory workflow solutions. Researchers, clinicians and
scientists count on our Thermo Scientific brand products to solve their analytical challenges. Our LC/MS solutions combine
to deliver more confident results, yield higher throughput, and reduce sample preparation. The brand is strengthened by the
addition of equipment, consumables and reagents acquired from Fisher Scientific. www.thermoscientific.com
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Waters Corporation creates business advantages for laboratory-dependent organizations by delivering scientific innovation to
enable customers to make significant advancements. Waters helps customers make profound discoveries, optimize laboratory
operations, deliver product performance, and ensure regulatory compliance with a connected portfolio of separations and
analytical science, laboratory informatics, mass spectrometry, as well as thermal analysis. www.waters.com
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
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hank you to all of our Organizers, Speakers,
Sponsors and Delegates! Without your
dedication, support and participation APA 2019
would not be possible. We greatly value your
comments regarding APA 2019 as well as thoughts
or suggestions for improving future conferences.
Please take the time to fill out our online survey
when we send it to you next week.
Sincerely,
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