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THE 11™ JBF SYMPOSIUM PROGRAM

Date:  Tue, 25" Feb. — Thu, 27" Feb. 2020
Venue: TOWER HALL FUNABORI, Tokyo, Japan

Day 1: Tuesday, 25" Feb.

11:30 AM
12:30-12:45 PM

12:45-14:05

12:45-14:05

14:20-15:50

16:00-18:00

Registration

Opening Remarks

>
>

Jun HOSOGI (The 11th JBF Symposium Chair / Kyowa Kirin)
Yoshiro SAITO (JBF Representative / National Institute of Health Sciences)

Introduction of Al to bioanalysis and pharmacokinetics
Chair:  Yoshiaki OHTSU (Astellas Pharma)

>

>

>

Kenji YAHATA (Sanofi)

Isn't machine learning difficult if you think it's just a tool?
- Tatsuya KANEYAMA (Japan Pharmaceutical Manufacturers Association)

HPLC method development using Al: current practice and recent trend
- Masaaki SUZUKI (ChromSword Japan)

Approach for the prediction of ADME parameters using machine learning
- Koichi HANDA (Teijin Pharma)

Failure & Trouble Cases and these Solutions of LBA [Parallel Session]
Chair. Takahiro NAKAMURA (Shin Nippon Biomedical Laboratories)

>

Failure & Trouble Cases and these Solutions of LBA
- Yohei HAYATA (Shin Nippon Biomedical Laboratories)

Poster Presentation Part |

14:20-15:20 Core-time for public offering presentations (odd number posters)

Practical biomarker measurements in drug development
Chair:  Yutaka YASUDA (Toray Research Center)

>

>

Draft of points to consider document on biomarker assay validation in Japan
- Yoshiro SAITO (National Institute of Health Sciences)

Case study: Validation of an LC-MS method for measuring urinary glycosaminoglycans and

its evaluation as a biomarker in Mucopolysaccharidosis VII (MPSVII) - Julie TAYLOR
(Ultragenyx)

Biomarker assay validation - Feedback from EBF discussions on today's challenge of
connecting science and regulations - Joanne GOODMAN (AstraZeneca)

Validation of Biomarker Quantification in Japan (DG2019-44)
- Yoshitaka HASHIMOTO (Ono Pharmaceutical)

Translation service for English to/from Japanese will be provided in the “Practical biomarker measurements
in drug development” session.
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Day 2: Wednesday, 26™ Feb.
9:00-10:40 AM  Anti-drug antibodies in new modality drugs

Chair: Takahiro NAKAMURA (Shin Nippon Biomedical Laboratories)
Naoaki MURAO (Chugai Pharmaceutical)

» Immunogenicity assessment of biosimilar: FKB327's case
- Katsuhiko YAMAMOTO (Fujifilm Kyowa Kirin Biologics)

» Immunogenicity assessment of peptide therapeutics - Mayur MITRA (Genentech)
» ADA assessment for therapeutic oligonucleotides - Hideo TAKAKUSA (Daiichi Sankyo)

» Immunogenicity assessment of gene therapies: Current and future concepts
- Lydia MICHAUT (Bioagilytix Europe)

9:15-10:40 Closed Session: Let’s talk to each other about bioanalysis [ Parallel Session ]

Additional registration is required to attend this session.
10:55-12:25 Poster Presentation Part 11
10:55-11:55 Core-time for public offering presentations (even number posters)
12:35-13:35PM  Luncheon
13:45-15:00 ICH M10 Guideline / Draft

Chair: Masaaki KAKEHI (Takeda Pharmaceutical)
Yosuke KAWAI (Otsuka Pharmaceutical)

» ICH M10 draft guideline and future perspectives
- Akiko ISHII-WATABE and Yoshiro SAITO (National Institute of Health Sciences)

» ICH-M10: JBF Workshop Report - Proposals from JBF
- Takeru YAMAGUCHI (Sumika Chemical Analysis Service)

» Industry (EBF) Feedback on ICH M10 draft Guideline
- Philip TIMMERMAN (European Bioanalysis Forum)

15:30-17:00 Bioanalysis for development of DDS drugs

Chair:  Hiroyuki ISHIHARA (Eisai)
Eiichi YAMAMOTO (National Institute of Health Sciences)

» A corporate pharmaceutical researcher's expectations for the bioanalysis technologies
- Hideo KOBAYASHI (Daiichi Sankyo RD Novare)

» Case study of bioanalysis in the development of DDS products
- Masayoshi SAITO (Mitsubishi Tanabe Pharma)

» Characterization of Nano-DDS Formulations in Drug Discovery Stage
- Eiichi YAMAMOTO (National Institute of Health Sciences)

17:10-18:10 Keynote Lecture

Development of new cancer antibody drugs
Prof. Yasuhiro Matsumura (National Cancer Center)

Chair:  Jun HOSOGI (Kyowa Kirin)
Takeru YAMAGUCHI (Sumika Chemical Analysis Center)

18:30-20:30 Banquet

Translation service for English to/from Japanese will be provided in “Anti-drug antibodies in new modality
drugs” session and “ICH M10 Guideline / Draft” session.
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Day 3: Thursday, 27 Feb.

9:00-11:00 AM

11:15-12:15

11:15-12:15

12:30-13:30 PM
13:45-15:45

16:00-17:00

17:00-17:15

Poster Presentation Part 111 (JBF Discussion Groups)

» DG2019-40 Accuracy and precision criteria of method validation for bioequivalence studies
» DG2019-41 Bioanalysis of Unbound Drug

» DG2019-42 Current situations and issues of multiplex LBA

>

DG2019-43 Guide to ADA Analysis: Considerations in Developing Analytical Methods and
Conducting Nonclinical/Clinical Studies

» DG2019-44 Validation of Biomarker Quantification in Japan

Collaboration Session with Clinical Pharmacology
How can Industry Clinical Pharmacologists and Bioanalysts Work Together?

Chair:  Tomoko ARAKAWA (Pfizer R&D Japan)
Takayo UENO (Bristol-Myers Squibb)

> Expectations to Bioanalysts for Each Measurement Item - Ryoko TAKUBO (Chugai
Pharmaceutical)

» Analytical Issues in Clinical Studies - Risa FUKUSHI (Astellas Pharma)

Collaboration Session with JSQA  [Parallel Session]
How to use computerised system without support data integrity validation by SOP?

Chair. Takahiro NAKAMURA (Shin Nippon Biomedical Laboratories)

> Best practice of operation management under data-integrity guidelines - A case study using
stand-alone HPLC - Yoshikazu MASAKI (Otsuka Pharmaceutical Factory)

Luncheon
Application of large molecule analytical technologies to new drug development

Chair:  Naoaki MURAO (Chugai Pharmaceutical)
Junji KOMABA (Ono Pharmaceutical)

» Utilization of LC/MS analysis on the immunogenicity research of therapeutic antibodies -
Nobuo SEKIGUCHI (Chugai Pharmaceutical)

» Biotransformation evaluation of therapeutic monoclonal antibody using LC-MS
- Kazuhiro KOBAYASHI (Kyowa Kirin)

» Quantitative analysis of Collategene by Q-PCR - Takao KOMATSUNO (AnGes)

» Application of quantitative proteomic analysis in drug discovery research
- Tomohiro ANDO (Axcelead)

Metabolite evaluation in clinical development

Chair:  Yoshihisa SANO (Sunplanet)
Yosuke KAWAI (Otsuka Pharmaceutical)

» Overview of tiered metabolite quantification: Japan Bioanalysis Forum (JBF) Discussion
Group - Makoto NIWA (Nippon Shinyaku)

> Investigation of metabolites and assessment of metabolite exposure in human matrices at the
clinical stage - Takahiro GOTO (Mitsubishi Tanabe Pharma)

» Tiered Approach for Assessment of Human Metabolites without Authentic Standards
- Satoru KOBAYASHI (Japan Tobacco)

Closing Remarks
» Hitoshi UCHIYAMA (The 12th JBF Symposium Co-chair / Towa Pharmaceutical)

» Takeru YAMAGUCHI (The 12th JBF Symposium Co-chair / Sumika Chemical Analysis
Service)
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Registration

Registration fee

Participant type ADVANCE REGISTRATION On the day of Symposium
(on or before Jan. 17, 2020 JST) (cash only)
Symposium Company participant JPY 15,000 JPY 20,000
Student, Academic or JPY 7,000 JPY 7,000
Agency participant
Banquet Symposium participant JPY 3,000 JPY 5,000
Banquet only JPY 3,000 JPY 5,000

The registration fee for Symposium does not cover a banquet ticket on Feb 26 evening. Registration for banquet is
necessary. Please settle your payment within 14 days after your application and by Jan 31, 2020.

Note

The program might be changed without prior notice due to the circumstances of the speaker.

Unauthorized recording (audio, video, still photography, etc.) of presentations during sessions and posters without
consent of JBF and individual authors is strictly prohibited.

JBF steering committee will take photographies during the Symposium. The photographies might be put on the
JBF website.

The conference official languages are Japanese and English. Translation service for English to/from Japanese will
be provided as follows,

Day 1: Presentations after 16:00pm at Small Hall on 5F

Day 2: Presentations until 15:00pm at Small Hall on 5F

JBF will lend receivers only to the participants registered in advance and the guest speakers at the reception. So
please register in advance when a receiver is needed. You can use receivers from 15:30pm to 18:30pm on Day 1 and
from 8:40am to 15:30pm on Day 2. You must return receivers to the reception after oral presentation on each of Day
1 and Day 2. Please make sure that you will have to pay the compensation expense, JPY 35,000 (without tax), if you
broke or lost the receiver.

Reception desk is open at the following time. Please be careful about the reception time.
Day 1: 11:30 to 18:00 at Small Hall on 5F

Day 2: 8:40 to 18:30 at Small Hall on 5F

Day 3: 8:40 to 12:45 at the entrance of Event Hall on 2F / 13:00 to 16:00 at Small Hall on 5F

Tickets for the luncheon seminars will be provided as follows;
Day 2: 8:45 to 11:00 at Small Hall on 5F
Day 3: 8:45 to 11:00 at the entrance of Event Hall on 2F

Cloak will be available at the room 403 on 4F. JBF cannot keep any valuables and will not bear full responsibility
for damage or loss of valuables.

Open time on Day 1: 10:15 to 19:00

Open time on Day 2: 8:40 to 19:00

Open time on Day 3: 8:40 to 17:30

Poster and booth viewing are available at Event Hall on 2F at the following time.

Day 1: 12:30 to 18:00 (Poster presentation: 14:20 to 15:20 (odd number))

Day 2: 9:00 to 18:30 (Poster presentation: 10:55 to 11:55 (even number))

Day 3: 9:00 to 12:30 (Poster presentation: 9:00 to 11:00 (Discussion Group, JBF Task Forces))

JBF will provide free drinks in the poster presentation area on 2F at the following time.
Day 1: 14:00 (coffee and tea)

Day 2: 10:40 and 15:00 (coffee and tea)

Day 3: 9:00 (water)

The program will be occasionally updated on JBF website. Check the website: http://bioanalysisforum.jp/en

16



http://bioanalysisforum.jp/en

Time schedule
Day 1 [February 25, Tuesday]

Zuiun, Heian,

Small Hall Togen ) Horai 401/406
Fukuju
I B ¢ B ¢ ) B ¢ B €. ) B
9:00
10:00
10:30~11:30 W
. Basic course
11:00 (Free charge) J
[11:30~ Registration]
12:00 —
[12:30 Opening remarks] 4 N )
4 . i \
13:00 12:45~14:05 Satellite Poster 12:45~14:05
Intrpduction. of Al to venue viewing Failure &dTr%uble
bioanalysis and galse: an theBSE
harmacokinetics olutions o
14:00 \p - ) )
O )
14:20~15:50
15:00 Poster Booth
presentation
R \. /
16:00 |/~ 4 N I
16:00~18:00 _
Practical biomarker || Satellite Poster
17:00 | measurements in venue viewing
drug development
\ \ I\ )
18:00
19:00
20:00

X Webcasting of presentations at Small Hall is available at Togen. Questions to presenters are
not available at Togen.

% Translation service for English to/from Japanese is available in the session “Practical
biomarker measurements in drug development. No translation service is available at
Togen.

% Poster viewing and booth are available during opening hours.
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Day 2 [February 26, Wednesday]

Zuiun, Heian,

Horai

(2F)

~
9:15~10:40

Let’s talk to each

401/406

(4F)

other about
bioanalysis
% Closed session
\ J

e N~
. Luncheon
Luncheon seminar .
seminar
@ 0/®
N\ AN

Small Hall Togen )
Fukuju
(5F) (2F) (2F)
9:00 4 4 \( )
9:00~10:40
Anti-drug Satellite Poster
10:00 antibodies in new venue viewing
' modality drugs
2N \ %
11:00 10:55~12:25\7
Poster
presentation
12:00 @
Luncheon | )
seminar
13:00 ©)
- -
4 4 ™\ Booth
13:45~15:00
14:00 ICH M10 Guideline
/ Draft
15:00 - N Satellite Poster
venue .
15:30~17:00 viewing
16:00 Bioanalysis for
development of
DDS drugs
o /
17:00 |~
17:10~18:10
Keynote Lecture:
\Yasuhiro Matsumura
15:00 N .
19:00 18:30~20:30
Banquet
(Togen, Fukuju)
20:00 \ /

not available at Togen.

is available at Togen.
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% Poster viewing and booth are available during opening hours.

% Webcasting of presentations at Small Hall is available at Togen. Questions to presenters are

X Translation service for English to/from Japanese is available in the sessions “Anti-drug

antibodies in new modality drugs” and “ICH M10 Guideline / Draft”. No translation service



Day 3 [February 27, Thursday]

Zuiun, Heian,

Small Hall Togen ) Horai 401/406
Fukuju
(5F) (2F) (2F) (2F) (4F)
9:00 4 ([ h
9:00~11:00
Poster
. presentation
10:00 3
DG
\. /| Booth
11:00 / \
[ 11:15~12:15 [ Satellite ) (11:15~12:15
JBF-ClinPharm Poster JBF-JSQA
12:00 I\ collaboration i venue ) viewing -\_ collaboration )
\ AN J i N\~ L h
Luncheon Luncheon seminar uncheon
seminar ® seminar
13:00 ® S ) @/®
/ 13:45~15:45 \

14:00 || Application of large

molecule analytical
| technologies to
15:00 new drug

\ development /

16:00 16:00~17:00
Metabolite evaluation
in clinical development

17:00 [

17:00 Closing ]

18:00

19:00

20:00

% Webcasting of presentations at Small Hall is available at Togen. Questions to presenters are
not available at Togen.
X% Poster viewing and booth are available until 12:30.
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Development of new cancer antibody drugs
Yasuhiro Matsumura
Division of Developmental Therapeutics, EPOC, National Cancer Center

Drug Delivery System 13 R 1) [l 5% 48 7 1 D F AR JH B T4 25 Enhanced Permeability and
Retention (EPR) %% 1986 41238314 . [EE AN A DIGEIZEIT S DDS A D FAH ZAEL LT,
PIRNAKIRE R IR T V) — A OB 3 T/ bod, ~ T AL~V Tk EPR W53
AIZRER STz, EPR ZhR &1, AEEBFIMED E 196G 72 &4 TV EITIE S M8 ) B,
ARDOHENRITH L S5, M8 FE MO U U7 B 2 0 I IRAYIZIR AL, Vo ENR
DRASDZNZELEERAMME EDHEHEDTHD,

EPR ZhRIZEWIL ~L TILRE S 7273, DDS A B RO EGKIG D 7ew, B4, B 55
CERIR EDOTEBEIC O ZIRETL . ENETE B A Tl DA I D Mk EEE TUHE R BSAMER DO O
M ERDY DDS #AID YT L7220 | SRR A~NTZEIET Db D0 RAKLRKN TO DDS R D
AT —T BEBTITWEfS GRS T2, DAV O F 72k 53 Tdo B I il [ 0 fx #&
M THHLREMNET7 47V (IF) DREBIKL, 747V 7R FDP 23k LW iRz L, =0
BHURHI A A 1A, Antibody drug conjugate (ADC)ZAESIL 7=, Z¢ ADC IZA3 AT U
V=&, IF EICEHAFET AN ARSI AL, E22 2 HICL T IF ECORIEEILSTD
DT TAI CREEINZHIN AN V) — A TEL IV 1 —Z TR LT, BRIRIZEV KPC w7 A
HARFEERER AT LA B Ra iR L, DAME Y — 7717, Cancer stromal targeting
(CAST)iRiEL 4 LTz,

AGEEH T, BH TR DDPBRWHFIETR MU FLWKRIBEDA 75 263 25UREIED
BAFIZ OV THIEN T D,

28



YESRE D THEAT
Julie Elizabeth Taylor, Ph.D.

Ultragenyx Pharmaceutical
California, USA

Biography:

Julie Taylor, Ph. D., is currently Vice President of Bioanalytical Development at Ultragenyx
Pharmaceutical, headquartered in Novato, California. The company develops novel therapies for the
treatment of rare and ultra-rare diseases, where biomarkers are an essential aspect of demonstrating
efficacy. In her role she provides technical oversight of internal and contract laboratories for
development, validation and utilization of diagnostic, pharmacokinetic (PK), metabolite,
immunogenicity, pharmacodynamic (PD) and biomarker analyses for biologic, gene therapy, mMRNA
therapy and small molecule therapeutics. She played a key role in the development and approval of
Mepsevii™, an enzyme replacement therapy and Crysvita™, a human monoclonal antibody.

Dr. Taylor was previously at Janssen Alzheimer Immunotherapy where she was a CMC leader on
technical projects in monoclonal antibody, vaccine and adjuvant development and manufacturing
programs. She led the development strategy for pre-filled syringe and auto-injector combination
presentation for alternate drug delivery of a monoclonal antibody project.

Prior to joining Janssen, she worked at Elan Pharmaceuticals, where she began by leading the
bioanalytical development group and was responsible for PK, PD, immunogenicity and biomarker
analyses for the Alzheimer and multiple sclerosis programs in development. Later she led the
pharmaceutical development department and was responsible for all CMC related activities and
deliverables on global cross-functional compound development and clinical teams.

Dr. Taylor has also worked in other biopharmaceutical companies, in quality control and bioanalytical
development, following her postdoctoral fellowship training at the University of California San
Francisco. She obtained her PhD in biochemistry from the University of Surrey in the UK.
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Joanne Goodman

AstraZeneca
Cambridge, UK

Biography:

Joanne is an Associate Director and Head of Clinical Immunology and Bioanalysis in Cambridge, UK
for AstraZeneca (previously known as Medlmmune). She is responsible for the GLP and GCP
bioanalysis certified facility within AstraZeneca which is inspected by the MHRA. In this role, Joanne
acts as Test Facility and Test Site Management for the conduct of regulated bioanalysis overseeing the
development, validation and implementation of pharmacokinetic, pharmacodynamics/biomarker and
immunogenicity assays to support preclinical and clinical studies across multiple therapeutic areas and
stages of drug research and development. These activities directly support regulatory submissions in
multiple regions.

Prior to joining MedImmune in 2009, Joanne was a Senior Scientist at GlaxoSmithKline (GSK) working
for 4 years in the Clinical Immunology and Biomarker Discovery groups involved with large molecule
drug discovery in early clinical development. The previous 11 years were spent within cardiovascular
research at GSK working on novel chemical entities.

Joanne is a steering committee member of the European Bioanalysis Forum (EBF), sponsoring various
teams working on large molecule workstreams. Additionally, Joanne holds the role of steering committee
member for the Drug Metabolism Discussion Group (DMDG) and is the company representative for the
European Immunogenicity Platform (EIP) as well as co-leading the EIP assay sub-team. Joanne is also
a member of the ICH M10 Expert Working Group, representing EFPIA.
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Mayur Mitra

Genentech Inc
California, United States

Biography:

Dr. Mayur Mitra serves as a Senior Scientist of Safety Assessment at Genentech Inc., South San
Francisco, CA. As part of his role, he serves as a Project Toxicologist and a Cross Functional Team
Leader on drug development teams. Dr. Mitra was previously employed as a Senior Research
Investigator in the department of Drug Safety Evaluations at Bristol-Myers Squibb, New Brunswick, NJ.
He has awarded multiple INDs, CTAs, and a NDA for small molecules, monoclonal antibodies, and
peptides; and is vastly experienced in the oncology, immuno-oncology, immunology, ophthalmology,
neuroscience, and infectious disease (viral and bacterial) therapy areas. Dr. Mitra trained as a
postdoctoral fellow at the Washington University School of Medicine in St. Louis, MO; and received a
PhD in Toxicology from the University of Louisiana at Monroe, LA. He obtained a BS in Pharmaceutical
Sciences (B. Pharm) from the University of Mumbai, India. He is a Diplomat of the American Board of
Toxicology (DABT) since 2011. He is a past recipient of an American Heart Association post-doctoral
fellowship and research grant. Dr. Mitra has presented over 40 conference abstracts, book chapters, and
published 14 research articles in peer-reviewed journals.
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Lydia Michaut

BioAgilytix
Hamburg, Germany

Biography:

Lydia Michaut holds a master’s in Molecular and Cellular Biology and a Ph.D. in Immunology from the
University of Strasbourg (France). She contributed to the discovery of the role of the Toll receptor in
innate immunity in the Laboratory of Prof. Jules A. Hoffmann, 2011 Nobel Prize in Physiology or
Medicine with Bruce A. Beutler and Ralph M. Steinman for Innate Immunity. She then spent over ten
years in academic research on gene expression and genetic control of eye development and body axis
formation at the University of Basel (Switzerland), in the laboratory of Prof. Walter Gehring, awarded
the 2000 Kyoto Prize for Life Sciences.

In 2008, Lydia joined the newly formed Biologics Translational Sciences and Safety group of Novartis
in Basel, where she gained expertise in regulated bioanalytics supporting Pharmacokinetics,
Pharmacodynamics and Immunogenicity (PK-PD-IG) assessments for large molecule therapeutics,
including gene therapies.

Dr. Michaut joined BioAgilytix in January 2019 as a Scientific Officer and is involved in several
initiatives from the European Bioanalytical Forum (EBF) such as stability of anti-drug antibodies,
management of critical reagents for ligand binding assays, quantitative PCR and bioanalytical strategies
for cell and gene therapeutics.

https://www.linkedin.com/in/lydia-michaut-581b4825/

32


https://www.linkedin.com/in/lydia-michaut-581b4825/

Philip Timmerman

European Bioanalysis Forum
Belgium

Biography:

Philip started his career in bioanalysis at Janssen (1984) taking up increasing scientific/managerial
responsibilities in Bioanalysis, Preclinical department and the (discovery/early development) project
axis.

From 2000-2010, as EU head of Bioanalysis, he and his team provided bioanalytical support for all
phases of clinical and non-clinical development, including discovery.

From 2010 onwards, Philip took a global expert role in Bioanalysis with focus on scientific and
regulatory issue resolution, interactions with health authorities and building an external network of
business experts to stimulate harmonization. In 2013, he added the role of global head of compliance.

External to his Janssen responsibility, Philip was co-founder of the European Bioanalysis Forum vzw
(EBF, 2006), of which he is the current chairman and member of the Board of Directors. He is also co-
founder of the Global Bioanalysis Consortium (GBC, 2010), with similar responsibilities. Philip was
and stayed closely involved with JBF, providing the Japanese bioanalytical community insights and
experience how the EBF operates.

In 2017, Philip accepted the role of Chairman of the EBF non-profit. Philip resigned from Janssen R&D
to dedicate his time exclusively to the EBF. In his role as chairman, he added additional responsibilities
to further develop the EBF and increase the value for our industry. This includes strengthening the
internal activities within the EBF community and building or growing existing or new external
partnerships with other industry based non-profit organizations in support of the EBF mission. Philip is
also member of the ICH M10 Expert Working Group, representing EFPIA.

During his career, Philip authored or co-authored 80+ peer reviewed publications, several book chapters
and was involved in organising or presenting over 100 international symposia or scientific workshops.
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Chugai Pharmaceutical Co., Ltd.
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Risa Fukushi

Astellas Pharma Inc.

Biography:
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Hi7E£. Pharmacometrics JP, Clinical Pharmacology and Exploratory Development (ZFTJEL . Afhk
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Yoshikazu Masaki

Japan Society of Quality Assurance GLP Division,
Otsuka Pharmaceutical Factory, Inc.

Biography:
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OBE%Z (Oral Presentation)

Day 1: Tuesday, 25th Feb. (5F Small Hall and 2F Horai)
D1-1 Opening Remarks and Welcome Greeting
D1-2 [Parallel Session]
D1-2A Introduction of Al to bioanalysis and pharmacokinetics
D1-2B  Failure & Trouble Cases and these Solutions of LBA
D1-3 Practical biomarker measurements in drug development

Day 2: Wednesday, 26th Feb. (5F Small Hall)
D2-1  Anti-drug antibodies in new modality drugs
D2-2 ICH M10 Guideline / Draft
D2-3  Bioanalysis for development of DDS drugs
D2-4 [Keynote Lecture]
Development of new cancer antibody drugs

Day 3: Thursday, 27th Feb. (5F Small Hall and 2F Horai)
D3-1 [Parallel Session]
D3-1A [Collabo Session with Clinical Pharmacology]
How can Industry Clinical Pharmacologists and Bioanalysts Work Together?
D3-1B [Collabo Session with JSSQA]
How to use computerised system without support data integrity validation by SOP?
D3-2  Application of large molecule analytical technologies to new drug development
D3-2  Metabolite evaluation in clinical development

37



D1-1-1

TR
(3 1181 IBF > > Ry U AETRBE i U U pEth)
OMIATE

Welcome Greeting

Jun Hosogi
The 11th JBF Symposium Chair, Kyowa Kirin Co., Ltd.

2001 I K[E FDA M DARGUBHFEMIRE SHTE YT —al (BMV) DT AKX U AHFE H
SHUTLARE, 2011 4R IZIZFRIN EMA., 2013 4E& 2014 4E121E H A2 S BMV HAR T A 235 HE,
INFETBMVIZKE DAL LA HARTA AN TEIESNTE XL, FEAE ICHMI10 AR
TAVENRARINZEIZED BMV bR EEEFRF OB I A > OHO E3, SRl
RYT LTI, BMV IZBIT LR ORISR E LS 1T The beginning of anew era] W) 7 —~ D &
IBF DJFRICSIH R NAF T F U ADFEBITR A LT a L TSN EB X THET,

VRO E I BR R CEL VT A DAL AT FUANIRO BN EAT ik K
ELEDVOOHNFET, AR URTTLTIL, BMV HARTA L ARH AT E N T2 AT
AMZES TG ERONGEEND , =2—FEX VT 4R Al IZBT 28T OFE-ES O, EINSE)
OB Z RO TIRAWiEma B L ET, o, RET, hitoitfid & REO 3B TRIT>T
WD L A TWD A ikim CEDBE MO Dy a AR IZABE B W LEL T, A
TFVAD R BRI ORI ZOGEITERAL THH2 b D EBWET, FIEHFEEZTENTND
IBF 74 AT a7 N—T I Z LD BT R DI F o — R AR A S — | HERL LA 5| &
BV ET, SRRAID IBF R RY U ATEWEERNZOIIL, NAA T FUAMIES
T ABERRLOIRDZ MR T ET,

Since the release of first US FDA guidance on bioanalytical method validation (BMV) in 2001,
EMA/MHLW guidelines were issued in 2011 and 2013/2014 and pharmaceutical industry BMV has
been implemented in accordance with these guidance/guidelines in each respective region and country.
With the release of the draft ICH M10 guideline in 2019, we are now getting into a new age of
international harmonization of BMV and, in fact, the 11th JBF symposium will be held under the theme
of “The beginning of a new era”.

With the recent changes in drug development environment and modalities, the technology and
knowledge required for bioanalysts to understand are drastically changing. In this symposium, the
invited domestic and overseas speakers will initiate a wide range of discussions on various bioanalytical
topics such as BMV guidelines and metabolite analyses, as well as sharing the latest information on the
new modalities and the artificial intelligence. We also plan to provide a new type of closed session for
exchanging information and opinions with researchers from other companies. Our sessions have been
gaining in popularity every year by covering topics such as the achievements/recommendations of JBF
discussion groups, the poster sessions and the basic courses. We are looking forward to fruitful
discussions among all attendees in the symposium.
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Opening remarks of 11th JBF symposium

Yoshiro Saito
National Institute of Health Science

NAFTFIV AT 4 —F 5 (IBF) X, BBENZET D IEFLAAGRFFE IR D5 L U
AF~—TD1—DO, EEREHICBIT2REOMEY)Z2HERL LY F—2 3 2 (bioanalytical
method validation: BMV) ®O%Efiz 7B E LT, EEMREELX D S8 L T\ 5,
KT 4 AH v a T N—TDEmEES< BMV O 2 ofiiom L, BMV ICRET 2 pE
EREHRL LT HEBSESEO BARE N, BARD BMV ITEA~OWH I, R YT LAOBMER E
MERIERTH D, AT T TV ZADEK - BibEZ B E TR VR D T AL, FIFESL<
DEVGERPAITONTEY , AENXIIC 1L EH O S 25, EITEBEROMARLAZITL
HEFTHEEDONAETT O ZTRINTIEL B L LT 5,

AFRTIX, EIHMLFHATITI T 2 AR DR ESIED AN T —2 3 UITBT 25 2 K
DHA RTA P STWD5, EHESHHAZ BHAYIZ 2017 FI2H A3 - 72 ICH M10 D
A RTA CRBRNPIEFERARIIL, K TH AT Y v 7 a X NOFEENMTONTE, K7 +—
TATH20194E7 H 25 HIZU—27 v a v 7 %ML, IBF 2L OERKMEEREZEATT
BE IR Lz, 723 A ~—0—? BMV IZBJ L CTix. kKI[H Critical Path BFZERT D [ E A
2019 4F 6 A 11 BT/ S 4, BIfE AMED WFEBEICH /1 L CRIERIER 21T > T\ 5,

I 2 W2 72 SIAHRIS B AE D THRiEZ 1RO, ALEA, XA F~v—H— =a—FHF
U7 428 T 2P MBI, M10, DDS, & o, RSN, ihrs & ot >
varil, ARG T —<X00 THDH, S HICAEI LI OEEE DR o
AFT TV AORWIZEA L THRENRIND, A FT TV 2AOBURZ R T D
DWETHY, BTCOBMEIZEL > THERRI VARV U LERD I EEHFT 5,

Thank you for joining the 11th JBF symposium.

JBF aims at facilitating regulated bioanalysis and its related areas. The current major activities are 1)
advances on perspective and techniques based on discussion at several bioanalysis-related discussion
groups, 2) international alliance with Europe and US bioanalysis communities, 3) cooperation with
Japanese regulatory agencies on bioanalytical method validation, and 4) annual symposium.

In this symposium, we welcome Dr. Matsumura to give us the Keynote lecture. In addition, we have
very interesting sessions including introduction of Al, biomarker assay validation. anti-drug antibodies
to new modalities, M10, DDS, assay technologies for high-molecular weight substances, metabolite
evaluation, and collaborations with other societies. | hope this symposium will be fruitful for all
participants.
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Isn't machine learning difficult if you think it's just a tool?

Tatsuya Kaneyama
Drug Evaluation Committee Japan Pharmaceutical Manufacturers Association

B DO — 72 T IRII ARG ) (F 2) O W T — 22 D TR E S8 ToEdR (050
THITHET V) BAERLET, ZOFE, 7 —%%& T 58 G A7 AN (RFE) I T,
FESWIFIRE T AN — 2 TRl L £, B3 I MU R a7 T iEL &Y
FIN, 22T, HETH VB E IOV TR L £,

2R BT O FE TR DR IO 0 FEAR  BIR RO TEHWOLILLB Y AT 1
AR AT 72 81T 2 I B W T WS TV E T, SR TIIRE DBA THAT R O
T —H DO TEHWTHEERESCRRZBEROFHNZITV, ET /LOIELEIE p EX AIC 728D
HEFRITHES TWADITH LT, B8 137 AN 7 — 22 L0 - THRIS - BB RE A
FHEL ., AT Va0 —ERELTH LWT — XA L COEC TR T S8 B0
F9, BB Tl EHEE THO LD T TS T T RE R A LR TH, LY E LI
FENFE A, LU, S Tl T — 20 I IB5E o7k TRATHML TH AN
BEWHLOERSIENTEET, TOKBTELS L REGIEMZUT, IPIZ B2 52D FIEI I
PIRb DEFR D, BIZHEB DR (ORTA—2) OF 2—=2 T RN Z LN FIEOEiF LB A
VL HLRCSEDREK D 1 >TT, UL, ZLOFEETFa—= 72 HEIUTEAET
1To T DA K L TR, 2R ) DI HY £928, 18 B LW gL
IEHVER A, Flo, BT E I TWHBTHY | oy B TSN FEHET VAR T528
THER D IR 5 — 2 TRID B DT VA BICER T2 8b Ta$d, flxid, Bk
et L BAL K FD 7 NV —T7 1%, B % T DA ST E A D& A I = =2—F )L F vk
7—27 (CNN) EF L O—FETHD VGGL9 TF /L& HUNT, fkPNRE i AR o B {5 2 Wit i (208
HRE 149 R) Dk RN B BhR2 7 VM S VEL T2, VGGL9 7 /VIXEM) oMY 72
g4 72 10000 77 ADSFENFEEESEONTWET, 20X FEITEHERFEHETENET, £
KDOFE T — 2 PNMBER B DR EEORM BT EFETT AV TIT, B EN LY EETTHH
5y DETIND BTN FE T D728 . ZOFID X D 7T —Z TR VS IV E T,

Machine learning may seem difficult because various methods have been developed and parameter
tuning is required. However, unlike statistical analyses, such as clinical trials, it can be repeated any
number of times. Even if you do not understand the principle and detail of the ML-method, the
correctness and performance can be demonstrated by testing the learning model. In addition, many of
machine learning are general-purpose methods, and models that classify images of flowers and animals
can be diverted to classification based on molecular images. For example, less data can be transferred
by transferring methods developed in other domains. A learning model can be constructed with.
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HPLC method development using Al: current practice and recent trend

Masaaki Suzuki
ChromSword Japan Co., Ltd.

WA, RS b T, L ABER 7 EBR # 724385 C HPLC KUY UHPLC 2Mfbodu, <D
BN FEANBRE SN TS, £, B —>THHE BN LML L., UHPLC L
HADEIZIDZLDIERPFONDL I 2> TEY oW LT L AR T0D, ZhbiE kic
FO, TaT A — Mg AP — NEHT AR ST TFRE B DT RS Bk D AT
IR SRR H N T DR I SRICH INZ BN L TD, 63k, BFZEE ORER, /o D72z k-
T HPLC AV RBHZIIATHOITEY, ZDIRERIET NEBRTHERN DTz, HFhiE, 20 FONE
B2ERL Al LD HPLC O BHEIAYYRBEIFRY 7R = 7 2B L, ZRHDEEIC SR> TvD
EFE 2 TD, AINLFE Sergey Galushko (X, KA CTHIELRE., SHITEN LY 7 =7 ORI R 4%
el CnD, AlEl ENBLY 7R =7 OFEMZFEIT L, 4% b Z ORI, Bk RIVZENThH
N

In recent years, HPLC and UHPLC have been used in various fields such as pharmaceuticals, chemical
industry, food and cosmetics, and many excellent fillers have been developed. In addition, mass
spectrometers, one of the detectors, are diversified, and a lot of information can be obtained by
combining with UHPLC, and analytical chemistry continues to evolve. With these evolutions,
opportunities for analyzing multiple components such as proteome analysis, metabolome analysis, crude
drug analysis, peptide synthesis product analysis, and nucleic acid synthesis product analysis are still
increasing. Conventionally, HPLC methods have been developed based on researcher's experience and
know-how, and it has been necessary to spend a lot of time and effort. We have a 20-year history and
believe that we have developed automated method development software for HPLC using Al and have
reduced them. The founder, Sergey Galushko, continues to develop more advanced software in Germany
today. | would like to introduce the details of these softwares and contribute to many researches in the
future.
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Approach for the prediction of ADME parameters using machine Iearnihg

Koichi Handa
TEIJIN PHARMA LIMITED

A (ML) 139 Clei 2 OAEIFITIRBL TODHEINTHY | Bl 21385 3073787 (OCR) 1
AIHEL NS HWLI TS, 4 BT 2T MLICKELSNTRY, V=7 MR TF L7 A~
ROFE 7Bk, BT TOMME/R2E | AT 7RO KT ML TIESID, —J7C, ML 12U <7
DOREZZ TEBY, ZO—203 7 —ZIZHT LD THD, —fi%iZ, ML TIET —Z L WNIZ
EL TS ERELIRDIEN S TS (Halevy et. al. 2009), — )7 ¢, S 2D AIHGEFE T
THRIL T2t G (B 2 I XM ENREBSE ST A—2) 1 X L5 D3, +072 T —& (ERRE) 35355
MEID EVOBLRTEZ DL, JVEE LD GEERIK in vivo T A—% ENEIR/ T A—=H72L)
(EE | T —FDEAFHID D DRF AN RS D720, 7 — 25D 7<7eh . ML O I 23 EEL
<725,

UL EZEEFEZ T, Hx DI N—TTIOET —2ThoTH TN ATEEE /0D ML 77 r—F I
BOKA TWD, KRR TIX, WITIbT —2 BB RO TWS, BN TR L T v b7 —(k
Jibd ifn 45 FR R BE BE (Kpuu, brain) THRIZ DWW COMFIEERRIT T 5, ERNIETHITIE, 32—
CEME DG 21TV Kpuu, brain THITIE, FPAST A2 FZEE 9528 T, THFEE O
W ML ET AV OVERIZ LT,

Machine learning (ML) is a popular technology in our lives. For example, OCR has been used for
decades. Most high-tech products such as web search rankings, smartphone speech recognition, and
automatic recommendation of movies are driven by ML. However, ML has some problems, one of which
is related to the number of data. It is known that prediction accuracy increases as the number of data
enlarges in ML (Halevy et. Al. 2009). There are many targets which pharmaceutical companies want to
predict in the drug discovery process, e.g., pharmacokinetic parameters. However, it is often difficult to
obtain the accurate predictive values by ML because of a lack of number of data. Acquiring important
parameters such as non-clinical in vivo and clinical one needs much time and cost. Based on the above,
our group is working on an ML approach that enables prediction even with a small amount of data. In
this talk, I will introduce research on human intestinal absorption (HIA) prediction and rat unbound brain
plasma partition coefficient (Kpuu, brain) prediction, both of which have limited data. In HIA prediction,
combination with data and simulation technology was carried out. In Kpuy, brain prediction, related
parameters prediction was diverted to create an ML model of Kpuy, brain With high prediction accuracy.
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Failure & Trouble Cases and these Solutions of LBA

Yohei Hayata®, Kaori Ooka?, Ayaka Okushima®, Akihiro Motoki®, Takashi Yamamoto®, Tetsu Saito®
IShin Nippon Biomedical Laboratories, Ltd., 2Sumika Chemical Analysis Service, Ltd., *Toray Research
Center, Inc., *SEKISUI MEDICAL CO., LTD., °KONICA MINOLTA, INC.

Ligand binding assay (LBA)IZ < HHWDIVTWDHIEE THDHDN, 7 A 2[5 H Ok e [ 3K
S D& 5y TR S OB IE RISV TODUTH LBA OFFEMNEED ., REERE N T
ITOEE Lo TN,

LBA [XEB ORI S E W= RIEE THHTD | B EDEMEE 725 b | RO 72 &
Bk &2 IR B 0T, 2, WERAVRU T RROLI, %%ﬁzs‘&w#4my—?mmw@
ST BHEE CHORNT T NV A~ORIERREEL KA HDH, DG2018-39 Tik, LBA BT DIk~ 72
NI T NVFEFZINE T HEEHIT, ENDA~DO ISR K| LOU\T%EEE“?D7/’7*I\’E%ML\ %
10 [F] JBF “ U ARY U LTHREL, SHEIOFBETIE, TONEKL DT ARV LY BIZWEWE

TA—RNRX TN ONWTHFTHIET, SAE T FIRBIZEBNT LBA ZFE L TWA A4 D
—BhER T EB X TND, FEB BBV THEBIZAA MR E LN IEKZE T, 2O
MDIVERIRNS DI HZEEWFRFL TV,

Ligand binding assay (LBA) is widely used in bioanalysis for development of macromolecular
pharmaceuticals such as proteins.

LBA is commonly based on the plural antigen-antibody reactions, and analysts often face various
troubles because: 1) operation of LBA is complicated and skillful handling is needed, and 2) the results
of LBA are highly influenced by experimental conditions such as temperature and reaction time. We
collected the various cases of trouble and discussed how to solve them in a discussion group (DG2018-
39).

In this presentation, we will share our discussion and exchange opinions with an audience to deepen
our “Knowledge to prevent failure” in LBA.
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Draft of points to consider document on biomarker assay validation in Japan
Yoshiro Saito, Kosuke Saito
National Institute of Health Sciences

AT~ —T1—1F, AIERLEMEORIEEL TEEMLEB ORI Z Lo T LS Tn
Do NAF=—I1—DRFITIL, BR EOA ML, ZO0HHe )T —2a BETHD,
ILIESE G OBE L RI2)  ANAF~— D —I X2 O ik, WEFIE, ZEE, SR 25O E R,
~— I RE AR D, FEANREWE THLT-D |, v Ny 7 ZAFRITHEWE NG EFN TN DY
BRZ, @5 T OGE IR E OB E XM EN R MY E T—EL2n FORELH
%o ZNHDORED -0 | R ERIRELUTZ 2 FEOERRE IR L AT N T —ar A
RIA L DI ST MREL, BT LY TRVES TS,

KIE FDA 1%, 2018 FRICESE BT 25 F T F VAT A X L ADWET A A& b LT3, /S
AF =T —DPRRITEEN TS, F7- 2019 4F 6 A 11 HIZ Critical path #F5Ep2>5, FDA D
LT, B EASCE Points to Consider Document: Scientific and Regulatory Considerations for
the Analytical Validation of Assays Used in the Qualification of Biomarkers in Biological Matrices | 73
NESN A AT~ =T — ORISRl ~&H A O B ZOVRENT, A~ — I —DE
BT CORH AR ES D720, AR THNIORNATE L - E B A SCEOIER DS LEEES
2BV,

Z 2T, $x AMED #WFFEBE, IBF D W /1D T | 2018 b/ 3 A A~ — T — ik U7 —
AN OB R SCERDIEREZIT > TEY, AFFEHEORREL T 2020 FOENFLDETEL T
WD, BEIZ 7T HOBES#HEAZBMEL . —BYOEBIZBEUERETT o7 (50, e d) . AFEE T,
FLELTHEBERSCEROESENEERN T 5,

Biomarkers can be used as a marker of drug efficacy and safety, and thus its usage may lead to efficient
drug development. For the development of validated biomarkers, its analytical validation in addition to
clinical usefulness is required. However, unlike in the drug cases, biomarker assay validation would be
rather difficult because, for example, biomarkers are present in the endogenous matrix and the structure
of recombinant protein as a standard is often different from the endogenous analyte. Due to these issues,
application of bioanalytical method validation guidelines to biomarkers is thought to be not appropriate
as they are. Therefore, discussion on the biomarker assay validation has been performed for more than
a decade. US FDA publicized the revised Bioanalytical Method Validation guidance in 2018, which
includes biomarkers in its scope. US Critical Path Institute finalized in 2019 “Points to Consider
Document: Scientific and Regulatory Considerations for the Analytical Validation of Assays Used in the
Qualification of Biomarkers in Biological Matrices”, which was written in collaboration with FDA.
According to these situations, our AMED research group started to draft the point to consider document
on biomarker assay validation in Japan. We already had 7 meetings and discussed throughout the
validation items. In this presentation, we will introduce our progress of its drafting and contents.
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Case study: Validation of an LC-MS/MS method for measuring
urinary glycosaminoglycans and its evaluation as a biomarker in
Mucopolysaccharidosis VII (MPS VI1).

Julie Taylor!, Agnieszka Jurecka®, Manju Gupta®, Laura Pollard? and Tim Wood?.
Ultragenyx Pharmaceutical Inc.'and Greenwood Genetic Center.?

Background
Mucopolysaccharidosis type VII (MPS V11, Sly syndrome) is an ultra-rare autosomal recessive disorder

characterized by deficient activity of B-glucuronidase (GUS, EC 3.2.1.31). B-glucuronidase is one of the
enzymes involved in the stepwise degradation of glycosaminoglycans (GAGSs): dermatan sulfate (DS),
chondroitin sulfate (CS) and heparan sulfate (HS). Historically, a range of methods have been developed
to measure specific GAGs in various human samples to investigate diagnosis, prognosis and monitoring
therapeutic efficacy in patients with different MPS diseases.

Objective

We sought a sensitive, specific and relatively fast throughput method as a biomarker for monitoring
subjects in our clinical program to develop an enzyme replacement therapy with vestronidase alfa
(recombinant human beta-glucuronidase) for MPS VII.

Methods

A validated liquid chromatography tandem mass spectrometry (LC-MS/MS) method utilizing the
methanolysis of GAG species (Zhang et al.) was selected for the MPS VI clinical program. The method
validation showed the assay to have acceptable accuracy, precision, linearity and stability and to be
suitable for use in clinical studies. In the Phase 3 clinical study, the primary endpoint in the European
Union and rest of world, and secondary endpoint in the United States, was percent reduction in urinary
DS from pre-treatment baseline to 24 weeks of treatment based on this assay.

Results

Urine samples from four clinical studies with vestronidase alfa were analyzed, and the data from all four
studies clearly show 1) a greater than 50 percent reduction in uGAGs following 24 weeks of treatment
and 2) sustained uGAG reduction for up to two years of treatment.

During the course of the study, the lot number of the dermatan sulfate reference standard changed, and
significant lot-to-lot variability was noted. This had a significant impact on assay performance, which
was finally resolved via a thorough investigation to fully understand the cause of the variability.

Conclusion
The selected LC-MS/MS methodology was suitable for use in the MPS VII clinical program, and
treatment with vestronidase alfa results in substantial and sustained uGAG reductions.



D1-3-3

Biomarker assay validation - Feedback from EBF discussions on
today's challenge of connecting science and regulations

Joanne Goodman, presenting on behalf of the European Bioanalysis Forum (EBF)
AstraZeneca, UK Corporation

In numerous regions across the globe, regulatory guidelines and guidances for the conduct of
bioanalytical method validation (BMV) have been issued, based on the requirements for those individual
regulatory agencies. These BMV guidelines, with the exception of one health authority, has limited the
scope to pharmacokinetic (PK) assays and it is generally recognized that the level of validation for a
biomarker assay relies on the context of use (COU) and the principles of PK assays should not be
automatically applied when validating biomarker assays.

In September 2019, the European Bioanalysis Forum (EBF) held a Focus Workshop (FW) dedicated
to bringing COU into practice for biomarker assay validation. The discussions centered around 3 key
areas:

1. Understanding the principles of Context of Use and bringing them into practice

2. Developing and/or optimizing communication and scientific interactions between end-user
of the biomarker data and the bioanalytical scientist (Pharma or CRO)

3. Development, validation and use of biomarker assays across all phases of drug
development, including effective and science-based life cycle management

In this presentation, Joanne will provide feedback from the EBF FW and further discussions held at

the recent EBF Open Symposium, summarizing the discussion and the key messages. The discussions
on biomarkers and COU will also continue in the upcoming EBF FW in May 2020.
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Validation of Biomarker Quantification in Japan (DG2019-44)

Yoshitaka Hashimoto®, Harue lgarashi?, Teppei Iwakiri®, Sayaka Kitahara®, Hideyuki Takagi®, Yuki
Taya®, Takuya Nagao’, Miho Marumoto*, Makoto Yamazaki®, Takashi Yamamoto®

1ONO Pharmaceutical Co., Ltd., 2GlaxoSmithKline K. K., 3Shin Nippon Biomedical Laboratories, Ltd.,
4CMIC Pharma Science Co., Ltd., ’KAKEN Pharmaceutical Co., Ltd., 8Japan Tobacco Inc.,

"Osaka International Cancer Institute, 8Mitsubishi Tanabe Pharma Corporation, *SEKISUI MEDICAL
CO., Ltd.
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AMED (ZE2FRENG 2 FEARIBL 724, DG2019-44 1%, LA F DEERi &R o7,
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PRXf Iz L CUNRNTE A ) 2

v IEWREE S HTICHE AR N — I — IR OB RE R FR O Y4 35 03 B0 %, Bioanalyst
1%, TFit for purpose] <> Context of use | ZHRfiEL | LA EX 7o HTIEDEIZ OV Tas &
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DG2019-44 members have questions; "Do Japanese pharmaceutical companies still have excessive
responses to biomarker measurement for exploratory and internal decision making?”, “Does the
Bioanalyst have trouble understanding "Fit for purpose” and "Context of use" and making consensus on
the quality of analytical methods with other many functional personnel involved in biomarker research?”
Therefore, DG2019-44 surveyed to grasp how biomarker research was carried out at present. In the
presentation, the result of the survey and the result of our discussion in DG2019-44 members are reported.

[51H] 1) Ohtsu et al., Bioanalysis 11: 55-60 (2019)
2) Critical Path Institute., Points to Consider Document: Scientific and Regulatory
Considerations for the Analytical Validation of Assays Used in the Qualification of
Biomarkers in Biological Matrices (2019)
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Immunogenicity assessment of biosimilar: FKB327's case

Katsuhiko Yamamoto, Motohiko Murase, Yasumasa Arai
Fujifilm Kyowa Kirin Biologics Co., Ltd.

Immunogenicity is a critical part of similarity assessment in biosimilar development. General assay
performance requires to meet regulatory guidance for immunogenicity assay development. However,
additional considerations in labelled reagents, applying tiered approach, antigenicity equivalency, and
drug tolerance are needed to assess biosimilar immunogenicity evaluation.

FKB327 is a biosimilar of adalimumab developed by Fujifilm Kyowa Kirin Biologics and was
approved in the European Union in September 2018.

FKB327’s immunogenicity was evaluated with reference products, EU-approved Humira (EU-
Humira) and US-licensed Humira (US-Humira), in FKB327-001 Phase 1 study using three anti-drug
antibody assays (ADA assay) and three neutralizing ADA assays (Nab assay) using three different
labelled reagents (biotinylated and ruthenylated FKB327, EU-Humira and US-Humira) in a one-step
assay format. Screening cut point, confirmatory cut point, and sensitivity of three ADA assays were
comparable using monkey positive control. Three Nab assays showed comparable assay performance,
as well. However, due to limitations of the one-step assay format in drug tolerance, some samples at the
last time points had inconclusive results in terms of neutralizing capacity.

Sample analysis was conducted in the following tiered approach; 1; a sample was first analyzed by
three ADA screening assays, 2; a sample which showed positive in one of three ADA assays was
analyzed by three confirmatory ADA assays using respective immunodepletion agents, 3; a sample
which showed positive in a confirmatory ADA assay was evaluated by titer assay and Nab assay for the
corresponding drug. After unblinding the treatment groups, ADA and Nab assay results corresponding
to the treatment group was adopted as ADA and Nab result of the sample.

In the Phase 1 study, AUCo-o,, AUCo-t, Cmax Were evaluated and the 90% CI for the ratio of geometric
least squares means from the ANCOVA analysis were within the predefined limits of 0.80-1.25 for all
treatment comparisons. The proportion of subjects with positive ADA at the last sampling point (1536 h
after dosing) was similar among treatments: 69.5% for FKB327, 73.3% for EU-Humira, and 70.0% for
US-Humira. Of the subjects who tested positive for ADA at the last sampling time point, about 83% also
tested positive in the neutralizing antibody assay, with a further 10% having inconclusive results. The
effect of ADA activity on adalimumab pharmacokinetics was further investigated and it was confirmed
that the prevalence of ADA and the elimination half-life of adalimumab were similar after the three drug
formulations.

For Phase 3 study, more sensitive and drug-tolerant solid-phase extraction-acid dissociation method
was developed using labelled FKB327 with one ADA and Nab assay. The ADA and Nab assay had
sufficient drug tolerance and did not have false negative or positive due to drug in samples. Antigenicity
equivalency was confirmed using immunodepletion antigens of FKB327 and US-Humira. In the Phase
3, similar immunogenicity was confirmed as well.
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Immunogenicity assessment of peptide therapeutics

Mayur Mitra
Genentech, South San Francisco, CA, USA.

Peptides intrinsically are highly selective for their target, and therefore have gained much interest as
safe and effective modalities against previously undruggable targets. However, there is a general lack of
scientific expertise for developing peptide therapeutics. Additionally, specific regulatory guidance for
developing these therapeutics are not available. In regards to immunogenicity assessment, there is a lack
of clarity as to whether peptides are generally immunogenic in nature. Other questions that are often
asked include: do the structure and design features of peptides influence their immunogenic potential,
are non-clinical immunogenicity assessment a good predictor of clinical immunogenicity, do anti-
peptide antibodies have an effect on exposure and efficacy, etc. We have developed a database for
approved peptide therapeutics with publicly available summary basis of approvals (SBA). The learnings
from this database in regards to immunogenicity assessment will be discussed as part of this presentation.
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ADA assessment for therapeutic oligonucleotides

Hideo Takakusa, Masako Soma
Drug Metabolism & Pharmacokinetics Research Laboratories, Daiichi Sankyo Co., Ltd.
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Therapeutic oligonucleotides are attracting attention as one of new modalities for the treatment of
genetic diseases that have been difficult to target with conventional therapeutic modalities. Since 2016,
the approval of therapeutic oligonucleotides has been accelerated and nine drugs have been launched to
date. The phosphorothioate-linkage (PS) and chemical modifications to 2’ position of ribose are known
to improve stability against nucleases and increase binding affinity to target RNAs, and therefore used
in many therapeutic oligonucleotides such as mipomersen and nusinersen.

Although there is less information on the immunogenicity of therapeutic oligonucleotides compared
to that of therapeutic antibodies, the production of anti-drug antibody (ADA) has been reported in
clinical and/or non-clinical studies of some therapeutic oligonucleotides. The guidance on
immunogenicity testing of therapeutic protein products issued by FDA in 2019 stated that it may also
apply to some oligonucleotides on a case-by-case basis. Therefore, we need to consider immunogenicity-
related evaluations in clinical and non-clinical stages of therapeutic oligonucleotide development.

In this presentation, the previously reported information on ADA formation to 2’-modified PS-type
therapeutic oligonucleotides will be reviewed, and some of our case studies on method development of
ADA analysis will be introduced.
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Immunogenicity assessment of gene therapy compounds: current and
future concepts and challenges

Lydia Michaut, Arno Kromminga
BioAgilytix Laboratories, Hamburg, Germany

After a series of setbacks in the nineties, a number of gene therapies were recently approved by
multiple Health Agencies worldwide. As a consequence, the number of these compounds in development
has literally exploded during the recent years. However, safety and efficacy concerns remain and the
unwanted cellular and humoral responses to these compounds need to be controlled and assessed. The
underlying concepts of immunogenicity testing for gene therapies will be discussed in this presentation,
together with the challenges these assessments represent to the XXI* century bioanalytical laboratory.
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ICH M10 draft guideline and future perspectives

AKkiko Ishii-Watabe, Yoshiro Saito
National Institute of Health Sciences
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ICH M10 "Bioanalytical Method Validation" guideline was adopted as a new topic in 2016. After 5
times of Expert Working Group (EWG) meeting, the draft guideline was agreed in EWG in Jan 2019
(stepl), and endorsed by the ICH management committee (step 2a) and by regulatory agencies (step 2b)
in Feb 2019. Then public consultations have been done by the end of Sep 2019. The M10 draft guideline
covers the contents of domestic two BMV guidelines and includes additional recommendations such as
considerations in measurement of endogenous substance. Harmonisation of M10 will lead to more
efficient drug development by establishing the basic requirements in bioanalytical method validation
and study sample analyses especially for globally developed products. We will introduce the contents of
M10 draft guideline and discuss the issues to be addressed for final international harmonisation.
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ICH-M10: JBF Workshop Report - Proposals from JBF

Takeru Yamaguchi (Japan Bioanalysis Forum)
Osaka Laboratory, Technical Solution Headquarters, Sumika Chemical Analysis Service, Ltd.
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In Japan, draft ICH guideline M10 on bioanalytical method validation was released for public
comment on May 21, 2019 (closed on August 18, 2019). We (JBF) held a workshop in Kyoto on July
25, 2019 to discuss the draft ICH guideline M10. A total of 62 scientists from 31 companies attended
the workshop, and we had active discussion. On the basis of the discussion, JBF prepared opinions to
the draft document and amendments, and submitted them to Ministry of Health, Labour and Welfare.
This presentation will introduce their contents.
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Industry (EBF) Feedback on ICH M10 draft Guideline

Philip Timmerman
European Bioanalysis Forum, Belgium

In this presentation, Philip will provide an overview of the major comments the EBF community gave
on the ICH M10 draft guideline during public consultation, including the challenges and opportunities

that the EBF identified.
To generate these comments, the EBF community intensively discussed at internal meetings and (co-)

organised the EF/AAPS/JBF/CBF sister meetings held in US and Europe.
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A corporate pharmaceutical researcher's expectations
for the bioanalysis technologies

Hideo Kobayashi
Daiichi Sankyo RD Novare Co., Ltd.
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Case study of bioanalysis in the development of DDS products

Masayoshi Saito
Mitsubishi Tanabe Pharma Corporation
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Due to the depletion of target molecules and the increasing difficulty in developing small molecule
drugs, the development of new modalities such as therapeutic antibodies, nucleic acid drugs, and gene
therapies has been rapidly advancing. While these new modalities have high specificity and efficacy,
they are impermeable to cell membranes and are not efficiently delivered to target tissues or cells. In
order to achieve successful drug delivery, targeted DDS is developing using target-specific antibody and
peptide.

In this presentation, some case of pharmacokinetic evaluation of DDS formulation experienced in the
nonclinical studies of our company will be introduced. We will be pleased to discuss the analytical
approach in DDS research, issues of each analytical method, etc in this symposium.
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Characterization of Nano-DDS Formulations in Drug Discovery Stage

Eiichi Yamamoto
Division of Drugs, National Institute of Health Sciences
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The presentation will focus on in vitro and in vivo characterization of nano DDS formulations in drug
discovery stage and reviews analytical methods employed in the investigations. Further effect of
physicochemical properties of drugs on the DDS performance will be discussed.
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Expectations to Bioanalysts for Each Measurement Item

Ryoko Takubo
Chugai Pharmaceutical Co., Ltd.
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With the spread of next-generation sequencers and the introduction of new proteomics platforms,
information on many genes and proteins can be obtained relatively easily provided a small amount of
samples and biomarker data have been widely acquired and analyzed in clinical trials. The range of the
evaluation purpose has expanded remarkably not only to pharmacodynamics markers and patient
stratification markers based on the hypothesis, but also recently, the scope of the evaluation purpose
which is more exploratory, such as understanding of disease mechanism and effectiveness and safety
action mechanism of the drug, identification of efficacy predictive markers and efficacy surrogate
markers, etc..

Naturally, the condition required for the measurement system also changes, if the purpose is different.
For exploratory purposes, a system that provides more information, even with less accuracy, is desirable,
whereas pharmacodynamic markers and efficacy surrogate markers require more accuracy. Sensitivity
is often required for the patient stratification markers, because the sample which can be collected less
invasively such as the blood is desirable rather than the tissue at disease site considering the possibility
of becoming a diagnostic test in the future.
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From the standpoint of a biomarker leader who plans a biomarker strategy and drives the overall
biomarker studies, we hope that bioanalysts will properly understand each evaluation purpose and select
a measurement method for each evaluation purpose. We also hope that the significance of measurement
values will be properly conveyed to the parties concerned based on the characteristics and limitations of
each measurement method. In this session, we would like to share the conditions of each measurement
method and discuss the contents with bioanalysts.
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Analytical Issues in Clinical Studies

Risa Fukushi
Astellas Pharma Inc.
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In drug development, bioanalytical data in clinical trials are used for a variety of activities from Phase
I to I trials. Therefore, collaboration and communication between bioanalysts and clinical
pharmacology scientists are indispensable in all phases, as attracted attention of assay such as multi-
regional clinical trials, cross validation method. In recent times, Model Informed Drug Development
(MIDD) approach has been widely used with fit-for purpose. Modeling & Simulation is one of the tools
using pooled data for the multi-protocol with pharmacokinetics, safety and efficacy data, and is accepted
by many regulatory agencies.

This presentation will introduce analytical issues with the recent topics utilizing bioanalysis data from
early stage of drug development to submission for new drug application by clinical pharmacology
scientist.
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Best practice of operation management under data-integrity guidelines
— A case study using stand-alone HPLC —

Yoshikazu Masaki
Japan Society of Quality Assurance GLP Division, Otsuka Pharmaceutical Factory, Inc.
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BIE GLP 23T Di¥as D iE FAF BLIZ DU T, Data Integrity (D1)xfii7s OECD Z 1A, 44l
ik CRETSIL. BARIZBWTHRRRIICH IS NS E TSN TEY,, SIS A MLEL72>TET
W5,

L22L7e 30, BIED H A DI OB ZAERH S OWERNCHVE T —F & T 5073 3
(ZFRSNDTHIRS AT L TH DI O EA 2w 72 L TOZRWS D2l L7 T A7 b —
AN FDIHRGGANTIEL, BRI B A7 T IO IEAE B TS LT iz b7z u,

ZZ T, DI OHHIEAFZR =L T WgEsa & DO IO IEA B H TG T AU s 2 J&n
STEERNTE 25 AR CIIAZ R T e —r Ok 7 v~ 7 Z 7 (HPLC) &1L T
B0 LT EmEHEE TOXSE BRI LA_RANS Z 7 T AR E L EOF T T 78R3y ta—
Iy TEERRERS ) [T —% (o777 JINE B IS T RERAL ML TEZ DI, ZIHLD
ANT F T A ALAHEITT B,

X, BIEDOWEIMZ 51T DI O ZEEA~O KR AR D A RKDHHRERIARFEL | Bl
WO HARED I ZTHILET, 5% BT _XEFHO$EEEE 2 7= Warning Letter & DI [ZB5#E 5
% OECD 3C# AD No.17 “Application of GLP Principles to Computerised Systems” i TNZ
MHRA“ ‘GXP’ Data Integrity Guidance and Definitions”? %>k F-IHX> Stand-alone PC i# (259
DRSNS OFHAIZLY | Global TRDOHNTWDE L~ /L& HAREDXF AT ST,

B, BRI AT DL TRy NI — 2 &R LT T — 2 IUEE S A7 A (LIMS %) ZF| L 7= DI
TR0 2 DTE A B VEIZ DUV TR 975,

W E T — 2 DIEFPEHEROFR S OWNT, JIET — 2 DML MR T 5%, GLP H 45 T,
T —Z DL | T S ORAF I T 28R 2 B U CHERF LR (E T 228 DROLILTNDN | AR
WA TIE LIMS 28 Lol Eas 2 W2 7 U E GRERFH I E D VERG) D I & 5 E OB
FTEET)ICBITD QAU FHEFRED BRI SOV THIEN 5.

In device operation management under Good Laboratory Practice (GLP), the assurance of Data
Integrity (DI) is currently being considered by each organization, including the Organisation for
Economic Co-operation and Development (OECD). Since DI is also going to be a regulatory
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requirement in Japan, it is necessary to proceed with the preparations for DI assurance.

In Japan, the status of DI for operation management of GLP devices is currently in the transition period.
We have a lot of opportunities to use systems which generate electronic data, but do not meet the DI
regulatory requirements even when we use commercially available ones classified as Category 3 by
Good Automated Manufacturing Practice (GAMP). In such cases, it is necessary to operate systems
manually to meet DI requirements.

Here, as an example, we have considered the best practices for operation management that supports
DI requirements using stand-alone high-performance liquid chromatography (HPLC).

In addition, we compared the operation management levels between overseas and Japan by analyzing
the requirements of warning documents OECD No.17 “Application of the Principles of GLP to
Computerised Systems”, “GXP Data Integrity Guidance and Definitions” by Medicines and Healthcare
Products Regulatory Agency (MHRA), and publications for stand-alone HPLC system management. As
a result, "access control”, "audit trail", and "raw data (backup)" were cited as the main points. Therefore,
we considered the manual operational management for systems that do not have these functions.

Furthermore, we examined the use of data collection systems such as Laboratory Information
Management System (LIMS).

The Good Laboratory Practice (GLP) ordinance requires appropriate maintenance and calibration of
equipment used for data collection, analysis, and storage to ensure the integrity of analytical data.

In this presentation, | will present detailed viewpoints of QAU on inspection of sample measurement
using measuring equipment such as LIMS.

We need to recognize that the integrity of GLP study data can be ensured by preparing validated
equipment and effectively educated staff, procedures, and technology. Taking this point into account,
QAU conduct the inspections and contribute to ensuring the reliability of analytical data.
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Utilization of LC/MS analysis on the immunogenicity research of therapeutic
antibodies

Nobuo Sekiguchi
Chugai Pharmaceutical Co., Ltd.

S MR EE R EIEASCEDETIN 27203095728 FUREIER G OAIRIZI W T, -7
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. T MIRRZTEME LT 2T F R ) DIFEEDRZE T HD, R R EOTURER L LRI T2
T2DITIE, BREREEIEBELS T > T-cell epitope % TIN5 4 E 035,

WA PRI SRR SN A A A E G RO~ T F Rz LCIMS Z2 W CRES %
F9f7. MHC-associated peptide proteomics (MAPPS) S H S XL TUD, F & 13 5ealr., Al AR Be b
OB OTURE L SEMZ T 22 2@ LT, SR MAPPs {E4 i LT,

ARFEFR T, BIRIZRBWTRERMZ | S EZ T 2RO TOD T IRFUARE RSO MAPPS
(2 LD RS e ds LOMENAITLETAR D MAPPSs % -l Gl JFMEREAT O 2 — AAZ T 4 —ZfE 3
Do

Immunogenicity is a key issue in the engineering of therapeutic antibodies because it can lead to
severe adverse effects and diminished pharmacological efficacy. A major cause of immunogenicity is
the T-cell epitopes (peptide sequences that induce T-cell activation following the presentation on MHC
class Il molecules of antigen-presenting cells) derived from a therapeutic antibody. To produce
antibodies with low immunogenicity, we need to evaluate and predict T-cell epitopes in an antibody’s
sequence early, in the drug discovery stage.

MHC-associated peptide proteomics (MAPPs) has been reported as a method of using LC/MS to
identify peptides derived from therapeutic biologics that emerge on antigen-presenting cells. We recently
established a highly sensitive MAPPs method suitable for evaluating multiple therapeutic antibody
candidates in the preclinical stage.

This presentation will provide examples of MAPPs results for therapeutic antibodies known to cause
immunogenicity in clinical practice, along with case studies of utilizing MAPPs for the immunogenicity
study of our in-house antibodies.
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Biotransformation evaluation of therapeutic monoclonal antibody using LC-MS

Kazuhiro Kobayashi, Jun Hosogi, Harunobu Tahara
Kyowa Kirin Co., Ltd.
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N2 TE Tz, REEDZEACITPURE IR LA D RA A [E I THRRDOHILTEY B NEEDE
ST Lo TITEEIRIENE I B HE | 22 VAR L 1T 5.2 A L6 BARIEM L DA A T
AT p—A—=ar7ru7 AVl R TL2ZENEHEETHD,

PUAREE S i H R EERE IZILH SNAY T RS AR, A& BRI L= T v B4 THDHZ EM
O, 0 TAEEOZBE LT UL R DIENTERW2D  NAFT T AT —A—a Oilis L
Ti% LC-MS & Wil 23— H) T D, LC-MS & HWHUREIRD S A 4T F U AN T
VR R AN B o 7203, ITHEOFEERMERE D 7] _EO R Th ol R b &V~ T LB 2 il 2.
HZEZED VB URTEG LRI ORE Tt 22 M Al fEL 72> TD, RN 72 SA A RT A
T — A= al DAY — = SRR E SIS B IT DAL D EBNTRE . LC-MS DOFI|H N HE 2
DOBHD,

ARG Tl PUREIRBARICBIT D NRNAF RN T U AT p— A= g U MR DONE DI 7 7' 1
—FNZOWTRRI T 5, £z LC-MS ZHWTH A NEML CEIZHUREIRONAA T AT 4—
A= a2l B DO FEZBNZ DN TN T 5,

Metabolism studies for therapeutic antibodies have been limited because therapeutic antibodies have
been expected to undergo predictable catabolism pathways similar to endogenous antibodies (the
enzymatic hydrolysis of polypeptides to produce smaller peptides and amino acids). However, several
reports showed therapeutic antibodies/proteins undergo various biochemical modifications which may
induce changes in their structure and biological activity. Biotransformation assessment is important if
the safety or efficacy profile of a drug candidate is impacted by molecule degradation or formation of
metabolites.

Liquid chromatography coupled with mass spectrometry (LC-MS) can be used to investigate the
catabolism of therapeutic antibodies/proteins because it can provide structural information. To overcome
low sensitivity in protein quantitation using LC-MS, immunoaffinity coupled LC-MS has been
increasingly used for biotransformation assessment.

This presentation will introduce the importance of biotransformation assessment and methodology of
catabolic analysis for drug development. In addition, we will provide some case studies of the LC-MS
method development for biotransformation assessment.
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Quantitative analysis of Collategene by Q-PCR

Takao Komatsuno, Yoshimi Saito, Toshihiro Kaga
AnGes, Inc.
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a7 7Y%, BT IS EESIE IR - (Hepatocyte growth factor : HGF) 21—~ 4% &5+ (cDNA)
Zate7 7 AIN DNA T, 2019 48 3 A 26 HIC A AM DB FIERIEEL THRM L OHIRR i
IR FE A RRE BT LTz,

FDA 753 HEN TWDEE FIRIRICEE T D042 AT, AR O3 ERIEIZ Q-
PCR (Quantitative polymerase chain reaction) % WA Z ERHELES L CRY | BAR TR OBASE
121X Q-PCR EZ W B B OMTEDBR B LI LD, LINLIRNL, RITAX AT ASAFT T
VAR ELTZb DT RGHTHEIZRHELIZ T A X L AT AR T A TR0,

AFERTIE, 277V OB TRER LT Q-PCR {E%& W= AERFUEL 1 S I FE 0O T B/ #T
IZOWTHEI T DL EBIC, KBH BRI DT —ZZOWTHE N1 D, 5B OB FIEREDOB
D—BhERIEFENTH S,

Many products of gene therapy have been put on the market mainly in Europe and America since
2015, and it is noticed as a next generation medical supply. In Japan, regenerative medical and gene
therapy products are subjected to the approval system with conditional and time limited, and great
expectation is rising for the medical treatment in 21 century.

Collategene, a plasmid DNA encoding human HGF (Hepatocyte growth factor: HGF) gene (cDNA),
obtained conditional and time-limited approval as the first gene therapy product in Japan on March 26,
20109.

The guidance on gene therapy products issued by the FDA recommends the use of the Q-PCR
(Quantitative polymerase chain reaction) method for the determination of drug concentrations in
biological samples. The development of gene therapy products requires the development of
quantitative analysis methods using the Q-PCR method. However, this guidance is not specific for
bioanalysis and there is no specific guidance/guideline for this analytical method.

This presentation includes the quantitative analysis of plasmid concentrations in biological samples
using Q-PCR method which AnGes had experiences in the development of Collategen, and also refer to
the data for approval. We would be pleased if this presentation helps the development of future gene
therapy products.
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Application of quantitative proteomic analysis in drug discovery research
Tomohiro Ando
Axcelead Drug Discovery Partners, Inc.
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Proteomic analysis, provides a global view of protein expression, localization and modification, is a
potent tool for studying physiological or pathological states leading to discovering their mechanisms or
biomarkers. In addition, by using isobaric mass labeling and high-resolution mass spectrometry
technologies, proteomic analysis has also acquired more accuracy and precision in quantification. In this
presentation, its applications would be introduced, expected to grow usage of more and more in drug
discovery studies.
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Overview of tiered metabolite quantification: Japan Bioanalysis Forum (JBF)
Discussion Group

Makoto Niwa
Nippon Shinyaku Co., Ltd.
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Drug metabolites which provide considerable exposure and present at disproportionately higher levels
in humans than in the experimental animals require additional safety testing as test articles. In this
meaning, evaluating metabolite exposure in humans is important in drug development. Lack of risk
assessment for this possibility of metabolite safety testing may cause delay in drug development. On the
other end, implementing too much validated assay for potentially important metabolites leads to
inadequate overspending of resources. Tiered approach was introduced as a solution for this
circumstance.

Tiered approach is consisted of several tiered investigations on human metabolites, starting from
seeking metabolites in first-in-human study, stepwise improvement of the analytical methods, and
establishment of validated quantification for important metabolites.

JBF discussion groups DG2013-03 and DG2014-09 investigated the regional practices on metabolite
quantification in Japan and discussed to organize the various ideas and practices. In this presentation,
outline of the real picture of metabolite quantification, which will make the framework of this session,
will be provided.
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Investigation of metabolites and assessment of metabolite exposure in human
matrices at the clinical stage

Takahiro Goto
Mitsubishi Tanabe Pharma Corporation
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B RO OATIURAEL | G-Il A 7 05l T IEIIRELS R > TODDODBUR ThH 5,
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Since ICH M3 (R2) Guideline was issued almost 10 years ago, it is considered that metabolite
evaluation has been appropriately conducted by each company. However, the actions in accordance with
the Guideline depend on the policies, experiences, and know-how of each company, and the timing of
evaluation and the assessment methods are greatly different at present. In this session, | will mainly focus
on the evaluation of metabolites in the clinical stage, and present metabolite search methods,
interpretation of the obtained results, and approaches to the evaluation of exposure. | hope that this
presentation will lead to enhancement of the efficiency of drug development by the discussion on
metabolite evaluation strategies.
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Tiered Approach for Assessment of Human Metabolites without Authentic

Standards
Satoru Kobayashi, Michihide Maekawa, Nobuyuki Kakutani, Yukihiro Nomura, Motohiro Kogayu
Japan Tabacco Inc.
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Safety Testing of Drug Metabolites (MIST) announced by FDA in 2008 had a great impact on drug
development as a guidance for evaluating drug related metabolites. In 2009, it was summarized as a
harmonized guidance by International Council for Harmonisation of Technical Requirements for
Pharmaceuticals for Human Use (ICH). The ICH guidance states “Nonclinical characterization of a
human metabolite(s) is only warranted when that metabolite(s) is observed at exposures greater than
10% of total drug-related exposure and at significantly greater levels in humans than the maximum
exposure seen in the toxicity studies.” Strategy based on human metabolite exposure can result in a delay
in evaluation or judgement due to difficulty in synthesizing a reference standard of complex compounds.
In my presentation, | will describe our strategy based on the comparison of metabolite exposure in
humans with those of in non-clinical toxicology animals.
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DG2019-40: BE (Z331F3 Accuracy & Precision Criteria
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Accuracy & precision criteria of method validation for bioequivalence studies
(DG2019-40)

Tsuyoshi Mayumi *, Takuho Ishii 2, Shohei Otsuka 3, Naoko Nakai #, Hiroshi Nishida®, Makoto Niwa®
Observer: Ryo Atsumi

Zensei Pharmaceutical Co., Ltd. !, Sunplanet Co., Ltd. 2, Shin Nippon Biomedical Laboratories, Ltd. 3,
Daiichi Sankyo Co, Ltd. 4, GlaxoSmithKline K.K. ®, Nippon Shinyaku Co., Ltd.°
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FHIENT O L T e —F T HZ LI IR LT,

TN RE TR =P A NET VEAERL  HOFREDKEZZO inter-occasional variability %
R EL virtual BEZEOMFIREHER LT AE | ZHUTAIEMEOIEXD D& 2 MA Tl A i L OflE
EEFAESET, 2X2 JaA A — " —F P A2 ULWATRER Ll 7 A C virtual BE 5% St
L. WEMEDIES > Z 2B bS W Tb& BE fERICE DR T 57> (90%(E H X 12 -5 <G
B O EEARE R Z 722 A D[R 2 2 RE ] CE e B 28R HHD) Rz,
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DG2019-40 worked on the question; “Can accuracy and precision of the analytical method affect the
result of bioequivalence (BE) studies?”” To answer this, compartmental pharmacokinetic models were
constructed with varied analytical errors and virtual BE studies with 2 x 2 crossover design and parallel
design were performed. Based on the results, possibility of failing to prove BE of essentially equivalent
formulations (based on 90% confidence intervals) were investigated. In addition, survey was performed
to see if any bioanalysts think that the variability of the analytical methods affected the BE results in the
real world. We will present above items at the symposium venue and are going to discuss with attendees.
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Bioanalysis of Unbound Drug

Ryosuke lde!, Koji Arai?, Yoshihiro Sasaki®, Takuma Shigeyama*, Takumi Noda®,

Hiromichi Yoshimatsu®

! Mitsubishi Tanabe Pharma Corporation, 2 LSI Medience Corporation, 3 Nippon Shinyaku Co., Ltd.,

4 Sumika Chemical Analysis Service, Ltd., ®> Ono Pharmaceutical Co., Ltd., ® Kaken Pharmaceutical Co., Ltd.

BRI FEA RS R D IERE A TR IR S ORE X ORISR, K@ iEE IEL
SBERS 2592 TEHE/RY — /L ThY, K ASAF T T I ANRIETRENIRENEF 25, L
ML, B FIESCHB SOV TAICEENED LN TELT, A iiae - 124 F Crefiic &
W RHRERZ FEi L TWAGAC. EANBICBRENEL WA ELHLEEZLND, K
DG Tid, MR FESHRBR GOV THu s BlraY e 7 o r — N EZITV, BURZ AL 72, A
FRIZBNTT U7 — M RSCHRBREHIF B BT RERAUMNEE R, EHICBW TR B LR
DIEVERR T B 2 T HRELIC, FTo, FER AR Y)IR 2 R E 3 572D ORIz DN Th
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Unbound drug analysis in protein binding assay, etc. is a useful and powerful tool for assessments of
pharmacokinetic, pharmacologic and toxic property, and therefore it can be said that bioanalysis plays
an important role. However, no guidelines of methodologies or assay conditions are issued, and they are
not normalized across laboratories, which may cause concerns of each institution/scientist and excess or
deficiency in the assay contents. Survey was performed across institutions on the methodologies and
assay conditions, etc. In this presentation, we show the results of the survey and points to consider at the
time of conducting the study, and then propose standard concepts of the assay. Some techniques for
unbound drug analysis are also presented.
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DG2019-42: Current State and Issues Facing Multiplex LBAs

Kenichi Maeda!, Yoshitaka Hirasawa?, Seiji Kinoshita®, Shiho Suruki®, Yasunori Taniguchi®
! SEKISUI MEDICAL Co., Ltd., 2 Ina Research Inc., * LSI Medience Corporation, * Kyowa Kirin Co.,
Ltd., ® Shin Nippon Biomedical Laboratories, Ltd.
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Multiplex ligand binding assays (LBASs) are commonly used to measure various analytes including
biomarkers, on multiplex platforms such as Electrochemiluminescence (ECL) or Luminex. It is quite
convenient to be able to measure multiple analytes simultaneously in a single assay by multiplex LBAs;
however, there seems to be some issues centric to multiplex LBAs which differ from that of singleplex
LBAs. For example, the evaluation and acceptance criteria of multiplex LBAs are excluded from the
scope of the Points to Consider Document: Scientific and Regulatory Considerations for the Analytical
Validation of Assays Used in the Qualification of Biomarkers in Biological Matrices issued by C-Path.
It appears to the members of this DG that the evaluation of multiplex LBAs is performed according to
various policies established separately by each company. Therefore, this DG mainly focused on the
intended purpose, platform selection, decisions on whether to validate multiplex LBAs, and the
validation method itself. Additionally, we investigated the current state of multiplex LBAS in bioanalysis
as well as discussed in detail issues multiplex LBAs are facing along with mitigation efforts.

This presentation provides an overview of our discussion to facilitate an efficient use of multiplex
LBAs.
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DG2019-43: Guide to ADA Analysis: Considerations in Developing Analytical
Methods and Conducting Nonclinical/Clinical Studies (DG2019-43)

Yoshinobu Yokota!, Kazuaki Sakai?, Yuki Oda®, Tsunenori Nakazawa®*, Akira Wakamatsu®, Kaori Ooka®,
Suguru Hanari’, Yohei Hayata®

1 Shin Nippon Biomedical Laboratories, Ltd, ? Teijin Pharma Limited, * Ono Pharmaceutical Co., Ltd.,
4 Daiichi Sankyo, Co., Ltd., ® GlaxoSmithKline K. K., ® Sumika Chemical Analysis Service, Ltd., " CMIC
Pharma Science Co., Ltd.
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—JOHEh e B R - REE BRI L2 2 A, OFEERIRER, QKGR @ Hrikz o 3 STk
HTEXDLEEZONTIEND, FTHH THEIT DN EOERIIKL TH-DIZ, DG R —&—
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There are currently no guidelines in Japan on conducting ADA analysis. Therefore, institutions in
Japan conduct ADA analysis in accordance with internal policies based on European and American
regulations. In recent years, the circumstances surrounding ADA analysis have changed. For
instance, new acid treatment methods (SPEAD, ACE, BEAD, etc.) that improve drug tolerance have
become common, and ADA analyses are conducted for nucleic acids and peptides (new modalities).

Although the most recent immunogenicity guidance was issued by the FDA in January, 2019, the last
Japan Bioanalysis Forum (JBF) DG regarding ADA analysis was in 2015. DG2019-43 was formed to
discuss the recent changes in ADA analysis. The topics of discussion raised by DG2019-43 members
can be categorized into the three following points: (1) non-clinical study, (2) clinical study, and (3)
method development. Questionnaires were given to DG supporters in order to facilitate discussion of
these points. In this presentation, we will share the results of the questionnaire and describe the DG's
proposals for each topic.
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Validation of Biomarker Quantification in Japan (DG2019-44)

Yoshitaka Hashimoto®, Harue lgarashi?, Teppei Iwakiri®, Sayaka Kitahara®, Hideyuki Takagi®, Yuki
Taya®, Takuya Nagao’, Miho Marumoto*, Makoto Yamazaki®, Takashi Yamamoto®

1 ONO Pharmaceutical Co., Ltd., 2 GlaxoSmithKline K. K., * Shin Nippon Biomedical Laboratories, Ltd.,
4 CMIC Pharma Science Co., Ltd., > KAKEN Pharmaceutical Co., Ltd., ® Japan Tobacco Inc.,

" Osaka International Cancer Institute, ® Mitsubishi Tanabe Pharma Corporation, ® SEKISUI MEDICAL
CO., Ltd.
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DG2019-44 members have questions; "Do Japanese pharmaceutical companies still have excessive
responses to biomarker measurement for exploratory and internal decision making?”, “Does the
Bioanalyst have trouble understanding "Fit for purpose” and "Context of use" and making consensus on
the quality of analytical methods with other many functional personnel involved in biomarker research?”
Therefore, DG2019-44 surveyed to grasp how biomarker research was carried out at present. In the
presentation, the result of the survey and the result of our discussion in DG2019-44 members are reported.

[51H] 1)Ohtsuetal., Bioanalysis 11: 55-60 (2019)
2) Critical Path Institute., Points to Consider Document: Scientific and Regulatory
Considerations for the Analytical Validation of Assays Used in the Qualification of
Biomarkers in Biological Matrices (2019)
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Activity from s-DG (Short/Small Discussion Group) from JBF Communication Tool
Task Force (CTTF)

Nozomu Koseki!, Yoshihisa Sano?, Akemi Nagao®, Takeru Yamaguchi®, Yutaka Yasuda®
'Kyorin Pharmaceutical Co., Ltd., 2Sunplanet Co., Ltd., 3Japan Tobacco Inc., “Sumica Chemical
Analysis Service, Ltd., °Toray Research Center, Inc.
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The communication tool TF (CTTF) was newly formed in FY2018 to discuss simple and day-to-day
bioanalytical issues with domestic bioanalysts. CTTF reviewed several communication tools and finally
offered a new discussion place “s-DG (small/short discussion group)” by e-mail base. “Partial
Validation”, a subject in ICH M10 (Bioanalytical Method Validation, draft version), was selected as the
topic, and the first s-DG started in June 2019. Total 19 members participated in the s-DG and discussed
the topic for 2 months or less.

Presently, the second s-DG is implemented with 10 members, in which “Carryover on LC(/MS)
analysis” was selected as the discussion topic which was selected by participants out of 4 candidates.
The outcome from these s-DG activities will be presented at the symposium.

We would like to collect the topics in s-DG through public recruitment for activation of the discussion
in near future.
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Application of Differential lon Mobility
Spectrometry to Oligonucleotide Therapeutics
Kaoru Karasawa, Noriyuki Iwasaki

Sciex

LC-MS/MS is one of the main analytical methods for
oligonucleotides therapeutics (OGNTS) such as ASO and siRNA.
Oligonucleotides (OGNs) are detected sensitively as negative ions
by multiple phosphate groups and thiophosphate groups in the
molecule, but the spectrum is complicated because they are
detected as various multiple charge states (mainly 2-10).
Furthermore, since OGNSs' ions are generally detected with high
sensitivity at low m/z (highly charged state), they are susceptible
to contaminants during quantitative analysis. In addition, in
sequence confirmation using MS/MS, the product ion spectra from
highly-charged precursor ions are complicated because it consists
of various charge state ions, and their sequence coverage is usually
lower than that obtained from low-charge-state precursor ions.

Therefore, if OGNs can be detected with lower charge
distributions (higher m/z), it is expected that qualitative MS and
sequence confirmation will become easier as well as S/N
improvement in quantification.

Previously, our company reported that SelexlON® differential
mobility spectrometry (DMS) with a modifier was used to improve
the sensitivity of peptide analysis by decreasing the background
ions and changing the valence distribution. Since the same effect
was expected in the OGN analysis, we performed verification
using various OGNs and examined the analytical conditions.

As a result of the examination, it was confirmed that the charge
state of all OGNs was reduced with the same analytical condition,
and the S/N was greatly improved for low-charge ions, though the
TIC (total ion current) was decreased. In this presentation, we
report the results together with some other findings.

#— 27— I : ion mobility spectrometry, oligonucleotide
therapeutics, DMS
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Development of a new high sensitive exosome
detection method using Surface Plasmon field-
enhanced Fluorescence Spectroscopy (SPFS)
Yoichi Aoki, Takatoshi Kaya
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Development of a Bioanalytical SPE LC-MS/MS
Assay for Oligonucleotides from Plasma
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INihon Waters K.K., 2?Waters Corporation

Introduction: Over the past decade, there has been increased
research around oligonucleotide therapeutics (ONTs). With
improved target specificity of next-generation oligonucleotides,
demand for LC-MS bioanalytical assays in support of their
research and development has also increased.

Developing robust, sensitive and selective sample preparation
and LC-MS methods for oligonucleotide analysis remains quite
challenging, due to their size, poly-anionic nature, physiochemical
diversity, and stability, which often results in poor sample recovery
from biomatrices, poor MS sensitivity due to limited
ionization/fragmentation, and poor resolution from endogenous
matrix interferences due to poor reverse phase (RP)
chromatographic retention.

This work described herein provides a single, simple method for
the quantification of various oligonucleotides (15-35mer) from
serum, using RP and mixed-mode pElution SPE sample
preparation and analytical scale sub-2um LC. This method
achieves high recovery and low matrix effects, while achieving
LODs as low as 0.5-1.0 ng/mL extracted from plasma/sera.

Preliminary Data: In this work, we have a developed a
complete sample preparation and LC-MS/MS workflow for
sensitive and accurate quantification of various synthetic
deoxythmidine and fully phosphorothioated oligonucleotides from
Using either RP or mixed-mode WAX SPE,
along with optimized pretreatment, wash and elution steps,

human plasma/sera.

oligonucleotide recoveries were between 60-100% from
sera/plasma, with minimal matrix effects. Using analytical scale
LC and < 300 pL of extracted plasma/sera, sub-ng/mL limits of
detection were achieved. Using 1/x or 1/x? weighted regression,
calibration curves from were linear over 3 orders of magnitude
(>0.99). For all QC levels, accuracies were between 85-115%
with % CVs < 15%, indicating an accurate, precise and
reproducible method.

Novelty: Simplified SPE method with high oligonucleotide
recovery without LLE sample pretreatment. Eliminates issues with
protein and non-specific binding combined with highly selective
and sensitive RP-LC/MS quantification.

#— 17— F : Oligonucleotide Bioanalysis, SPE, LC-MS/MS
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Highly sensitive detection of single-domain antibody
using grating-coupled surface plasmon field-
enhanced fluorescence spectroscopy (GC-SPFS).
Satoru Nagatoishi, Takatoshi Kaya, Kosuke Nagae,
Yukito Nakamura, Kohei Tsumoto
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Address Data Integrity Challenges with Mass
Spectrometry Software
Ryoma Yamamoto
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Application to drug discovery support service using
Surface Plasmon field-enhanced Fluorescence
Spectroscopy (SPFS) technology

Takanori Murayama, Yoichi Aoki, Takatoshi Kaya
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Simultaneous analysis of endogenous compounds
using LC-MS/MS
Hidetaka Fumimoto, Yuuki Hashimoto, Naoki Kameda,
Yasuo Tsutsumi
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Evaluation of HER2 with highly sensitive and
quantitative immunohistochemistry (Quanticell)
using phosphor integrated dots (PID)
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Highly sensitive and simultaneous analysis of D,L-
amino acids in biological samples
Sachise Karakawa
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CRO’s Approach to Flow Cytometry Analysis
Sayaka Kitahara, Noriyuki Danno, Eiji Takahara
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Evaluation of plasma caffeine concentration
considering the influence of food-derived caffeine in
clinical drug interaction study of CYP1A2-mediated
drug interaction
Hiroshi Maeda, Hidenori Takada, Kotoko Ogawa,
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Quantitative application of flow cytometry for the
analysis of circulating human T cells: A preclinical
pharmacokinetic study

Shin-ichi Matsumoto, Syunsuke Yamamoto, Hisao
Shimizu, Hideki Hirabayashi

Takeda Pharmaceutical Company Limited / Drug
Metabolism and Pharmacokinetics Research Laboratories,
Research

[Purpose] Adoptive T cell therapy has been investigated as a
powerful cancer treatment modality. Although quantifying
adoptively transferred T cell would be a key factor for evaluating
the efficacy and safety of adoptive T cell therapy, the application
of flow cytometry to a quantitative pharmacokinetic study with
adoptive T cell therapy is new and the quantitativity is unclear.
Therefore, we aimed to investigate the quantitativity of flow
cytometry-based analysis for the pharmacokinetic assessment of
circulating human T cell in a preclinical study.

[Methods]

model cells, we evaluated the selectivity, accuracy, precision, and

By using human peripheral blood CD8* T cells as

sensitivity of flow cytometry-based analysis for cell detection and
then applied the analysis to a preclinical PK study of adoptively
transferred T-cell in immunodeficient mice.

The CD3/8/45-positive cell
population was successfully distinguished from the negative

[Results and Discussion]

population. Linear regression analysis for the calibration curve
showed good linearity (r% 0.999 to 1.000) and recovery was
approximately 100% (95.1 to 104.9%). Acceptable inter- and
intra-day precision and accuracy were observed and the lower limit
of quantification (30 cells/50 pL) was validated with acceptable
precision and accuracy (< 25%). Altogether, these results indicate
that flow cytometry had excellent quantitativity. Blood
concentrations of human CD8* T cells in immunodeficient mice
were therefore evaluated after administration using this method
and the time-concentration profile of human T cells in mice was
successfully assessed.

[Conclusions] To our knowledge, the present study is the first
to clarify the quantitativity of flow cytometry-based analysis for
circulating human T cells in animals. Based on our results, we
could achieve acceptable accuracy and precision, and high
sensitivity by this analysis. The concept of the present study would
be applicable to quantitative pharmacokinetics/efficacy or safety
analysis of adoptive T cell therapy.

F—27— F : flow cytometry, human CD8* T cells, quantitativity
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Validation of an Analytical Method for the
Determination of Caffeine in Human Plasma by LC-
MS/MS in CYP1A2-mediated Drug-drug Interaction
Studies
Kayo Iwasaki, Toshikazu Horiuchi, Suguru Fukuda,
Mitsuhiko Kawabata
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Application of cell activity evaluation system to pre-

evaluation of cell quality for cell transplantation

therapy

Mari Tsujimura, Kosuke Kusamori, Kodai Takamura,

Makiya Nishikawa
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Development of Quantitative Method for
Apolipoprotein E Isoforms in Human Serum by
HRAM-LC-MS/MS
Masaki Hoshino, Shin-ichiro Nitta, Hiroki
Wakabayashi, Tetsuya Ueda
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HNDATREMED B D03, —RANICAT O TV D BB FIRA
TILERM R L, 22 THA L, b MiEE T 7
A =T AT LR EHENY T2 AV THEL
Wr i & VERK L ZERK S 1172 ApoE2, ApoE3, ApoE4 2 Uf ApoE2
~4 LB O ML % HRAM (High Resolution and Accurate
Mass)-LC-MS/MS (2 X W IET HIiEH 7T RY A7 a7 A
VETAY T —LONEERR Ls, E£o. ROFTIEIR
ERSEE IR MG & R ORBIE & & N HIREE
OPEMNFRIRFIZFRER FIETH D . EESHTIEE LTON
U7 —va OV TH AN TEN Lz, % ORRIX
FEEIE LA 5 LC-MSIMS 3 Tikicxt L TIREIN TV D
FEHE LT T H D Th o7z, BIFE, CSF H DR BRI E 1L
FRMR Y T NVRE~DICHEZRFF TH D,

ABERTIIDIERBEDO X —RA > b, SHEONT T
—va T —HEHDICHRI LTsn,

1): EH Corder et al, Science, 1993, 261, 921-923

2): Safieh et al. BMC Medicine, 2019, 17:64

3): #&HHIE &, Chromatography 2018, 39, 7-19
F—O—F: TRIF 274 E, NgF~—0—,
HRAM-LS-MS/MS
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Proposal of a novel quantitative PCR methodology
that can confirm ""true cellular kinetics™ in chimeric
antigen receptor T cell therapy

Syunsuke Yamamoto, Shin-ichi Matsumoto, Akihiko
Goto, Miyuki Ugajin, Yuu Moriya, and Hideki
Hirabayashi

Drug Metabolism and Pharmacokinetics Research
Laboratories, Research, Takeda Pharmaceutical Company
Limited

[Purpose] The quantification of administered chimeric antigen
receptor T cell (CAR-T) is generally conducted by quantitative
PCR (gPCR). The CAR-T kinetics in blood expressed in units of
transgene copy number per genomic DNA amount (copies/ug
gDNA) is unique in terms of a transient decline a few days after
administration and following in vivo expansion. However, there
would be an inter- and intra-individual variability of DNA amount
in the blood because patients generally receive lymphocyte-
depleting chemotherapy before administration. Therefore, we
aimed to establish a novel gPCR methodology that can express the
cellular kinetics in units of copy number per blood volume
(copies/uL.  blood) as is the case with conventional
pharmacokinetics study.

[Methods] For units of copies/uL blood, recovery rate of
transgene during DNA extraction from blood sample should be
considered. We used dog gDNA as internal standard to normalize
the variability of extraction efficiency. By using lymphocyte-
depleted human blood, dose-proportionality was compared
between units of copies/uL blood and copies/ug gDNA in ex vivo
study.

[Results and Discussion] The addition of dog gDNA into each
blood sample enabled to correct the variability of recovery rate. In
ex vivo dose-proportionality study, the results of copies/ug gDNA
was not increased due to simultaneous increase of transgene and
CAR-T-derived gDNA, whereas the results of copies/ul blood
successfully showed clear dose-proportionality when CAR-T cells
were added to lymphocyte-depleted blood.

[Conclusions] The present study indicated that the transient
decrease of gDNA content by chemotherapy would lead to the
overestimation of copies/ug gDNA during a few days after
administration and, conversely, the following recovery of gDNA
by lymphocyte repopulation would cause the decrease of copies/pg
gDNA.

lymphocyte repopulation would result in the increase of copies/ug

Additionally, in vivo expansion of CAR-T after

gDNA. Our gPCR concept could break the mold; the reported
unique CAR-T kinetic profiles might be artificial results and reveal
"true cellular kinetics" in upcoming clinical study.

#F— 17— F : cellular kinetics, chimeric antigen receptor T cell,
quantitative PCR
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MS/MS [EIRIE 1 D BRFE
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RSt 7 IRy b 2R IRSIRT)
Derivatization method for quantitative bioanalysis of
2-0x0 acids in human urine by LC-MS/MS - for
utilization as functional biomarkers of Vitamin B —
Kenji Sakamaki, Yoshiki Asakawa, Tsutomu
Fukuwatari, Yoshihisa Sano
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FF YV EEE WK T L THEE . ESI-MSIMS 12X D 3-
NPH #5872 T &7 b A % SRM B L7z,
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Hybridization-electrochemiluminesence fRHHIZ X 5
ARREIR X VR CEREORRE

OFJ B+ kW &2 MHE fEXL Bk
oLREE L, BTH E—RR L AR ME2 ATH S8R 2
=R RN P S S RN S R R

MRS LSIAT AU R AT 4 VI 2—
Voa UAHE mEBIN AT 2 — EFES S HTEL
2RRR AL LSI A7 o = A RISKSTHR S AR 3
e 2 — SHRASHELSI AT ¢ = X RIS
AT B
Analytical Method Development of Nusinersen in
Rat Biological samples by Hybridization-
electrochemiluminesence detection
Ryoko Saihara, Toshihiko Ueda, Ryuta Hosogai, Hiroki
Wakabayashi, Shin-ichiro Nitta, Yui Akagawa, Eiji
Murata, Atsushi lwai, Keiko Nakai, Tetsuya Ueda

I, ERDARS FERESLCHUREIR & 13872 28 LWAl
FHMBEINATE LI ERRORRB LN TR Y | ERE
T, FUREFREMLIH < KEAREIELE L TERZED
TWD, BRERLOERKEHIRELERT L HIEL L
T, APLERAREE TP & < L D EO Y L TERED
W HE72 Hybridization % Ff L 7= Ligand-Binding Assay %3 3= i
Th5b,

Fio. BREIRG O TH AR L BARBREICBS N T
FATL TV DT F i ABMERMITAS % S HITHFSER
FEPNET D Z &N THREND,

ZITEXIFE, T TRV ABBEELTHD X VRV
BrEHAWT, Ty MEKREN T U F b AERERE
@ Hybridization-electrochemiluminesence (Hyb-ECL) & H1Z &
DERBEDOHIE T o7,

Z v MMifEF X > 3Lt > & Template Probe % Hybridize
L7-%. S1 Nuclease &\ THRE 1 484 DNA % 53fig,
ECL IZTHiHi ¥ 2 k&M L7-, Template Probe (Z1%
Complement (H—) % 1 7 %M L7, EEIEDZ LML KR
FFU7-AEH, MR A A 1.25 ub, 0.7~712 ng/mL DR EE#E
P CRAFZREIENS DAL, BAFRBIENEB 2 R S
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WRIT, WESE LT EfTE & RIRBHFE L7z LC-MSIMS 12 L 5%
ERIEIC T, X R 1mglkg % HEEFIRNEES L T5
b7y FRBthOX v RV RELZERE L, LC-
MS/MS |2 T & L 7 HIERE R & DAHBINE A HERE L7z,

AFERTIE, Hyb-ECL W=7 v FREHF X v xE
VIERIEORRER R & LIl ET 2,

F—DU— F . FFE2 X, Hybridization, &5
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T2 R R AE ARE DI
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(NAF L=« xRS
Extraction of Urinary Hormone Metabolites using
Supported Liquid Extraction prior to LC-MS/MS
Tatsunari Yoshida, Masatomo Goto
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IMPROVEMENT OF THE
PHARMACOKINETICS OF CYSTEINE
ENGINEERED ANTIBODY (LIGHT CHAIN
Q124C)-DRUG CONJUGATE.

Junko Iwano, Daisuke Shinmi, Yasuhisa Shiraishi,
Hiroshi Kodaira, Junichi Enokizono

Kyowa Kirin Co., Ltd. / R&D Division

[Purpose] Cysteine engineered antibodies are currently used for
site-specific conjugation of antibody—drug conjugates (ADCs).
We developed a cysteine engineered antibody, light chain (Lc)-
Q124C, which shows very high conjugation efficiency with a
stability of the
thiosuccinimide linkage in human plasma was very poor compared
to Genentech’s THIOMAB technology: heavy chain (Hc)-A118C
and Lc-V205C. We previously reported that the poor stability of

maleimide-linker-payload. However, the

Lc-Q124C was caused by maleimide exchange reaction with
serum albumin, and the stability was significantly improved by
hydrolyzation of maleimide ring in vitro. These studies were
conducted using cleavable linker-payload which facilitates the
release of payload. The cleavability may also affect the
pharmacokinetics (PK). In this study, in order to find ways to
improve the PK of the drug conjugate of Lc-Q124C, we examined
the effects of conjugation sites and linker structures: maleimide
hydrolysis and cleavability.

[Methods] Trastuzumab (Tra) was used as a model antibody, and
maleimidocaproyl-valine-citrulline-p-aminobenzoyloxycarbonyl-
monomethyl auristatin E (vceMMAE) and maleimidocaproyl-
MMAE (mcMMAE) were used as cleavable and non-cleavable
linker-payload, respectively. The PK profiles after i.v. admiration
to SCID mice were examined for Tra-Lc-Q124C-vcMMAE, Tra-
Hc-A118C-vcMMAE and Tra-Lc-V205C-vceMMAE to evaluate
the effect of conjugation site, hy-Tra-Lc-Q124C-vcMMAE to
evaluate the effect of maleimide hydrolysis, and hy-Tra-Lc-
Q124C-mcMMAE to evaluate the effect of linker cleavability.

[Results and Discussion] The total clearance (CL) of Tra-Lc-
Q124C-vcMMAE (72.6 mL/day/kg) was higher than those of Tra-
Lc-A118C-vcMMAE and Tra-Lc-V205C-veMMAE (16.8 and
11.2 mL/day/kg, respectively) as predicted from in vitro stability
tests. The CL of hy-Tra-Lc-Q124C-vcMMAE (32.9 mL/day/kg)
became smaller than that of Tra-Lc-Q124C-vcMMAE but still
higher than that of Tra-Lc-V205C-vcMMAE. The CL of hy-Tra-
Lc-Q124C-mcMMAE was 9.57 mL/day/kg and was comparable
with Tra-Lc-V205C-vceMMAE.

[Conclusion] The poor PK profile of Lc-Q124C was improved
by maleimide hydrolysis and using non-cleavable linker.

#— 17— A antibody-drug conjugate, cysteine engineered
antibody, pharmacokinetics
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Pretreatment problems in antibody drug

bioanalytical assay by LC/MS/MS

Suguru Fukuda, Enoki Yoshimasa, Okushima Ayaka,

Kawabata Mitsuhiko
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BRRBRICBIT 2514 T4 A4 A4 THEEERAL
72\ LBA BIEFIEDRRE
OBk ., FEE g7, e Pin, s R

(w7 77—~ A ARSI
Suggestion for LBA method without using anti-
idiotypic antibodies in clinical study
Suguru Hanari, Noriyuki Danno, Sayaka Kitahara, Eiji
Takahara

IR, O FFIIES 22D 3 FEFEMBICC 7 ML
TETHY., 2016 FOFECTIX, HROEKMLTE E EA7 20
mADI B 12 AN, FERESLERoTND, ENIZE
WTHANA FERRBOT EEITEAEML TR . BN
AL LTS,

A FEEGO—FETH LHUEEEMT. FUEN TR
AT DR AR L IBRICHW S EELTH 5, HLikE
IR OIMREREIZIB DT, Fl 2T, BBKR AT — Tl
EOHE, WEDRKRMEEL LIFLEMTHRAT 4 A 247
PURZIER L., ¥ FU ¢ v F ELISA THMTEND Z &0
—MRHITH D, LINLRB S HiA T 1 A5 A THUEO/ERK
IR E A2 ET 2 2 &5, BRIKRBRO I BT
BHHA T 4 A2 A THIREZMERT 2 Z LN L WS
DD, T T AT 4 3 XA THEEFER L WHETR
BEHESLOMFAITH) 2 & & Lic, oA T 4 & A THik%
A LZRWRIEFES LTI, FUR & 196G Fuik & A
LHFEST D ELISA <, HUREIR S & HUR TH A Z o4t
> Ry 4w FRIO ELISAERE X bivd,

AFERTIT, PUEEEL L L TRENRANV T
(AVASTIN) # v, EFRRTEIT 7841 T 1+ A% A THifk %
i U722 ORIE ik 2 FifE %2 ECL & (Y Gyrolab THENZT %
FECTHD, TNENOREFIEDAY v bRT AV » b
S FEFIZOWTIRIA S & Lo\ e B R TV D,
F—U— FLBA, KEHS, i T A E A T



LC/MS IZ & A FRAB P HBEEELEEDTZDHD
fEENOBREMOR W M) 7 U HLEDOBES
OMR IR, &H wEon, Xigh W, & g4,
S (]

(BB — = kU att SEEh et 7erT)
Development of a Simple and Robust Tryptic
Digestion Method for the Determination of
Therapeutic Antibodies by LC/MS
Hiromi Habara, Ryoya Goda, Tsuyoshi Karibe, Hideo
Takakusa, Nobuaki Watanabe

LC/IMS 7z W= A RERE P URE T e BT, — iR
WIRILT VX MR RIE LG 72 E OEMR FIRZ LE L
Do E£lo, U TV UABENEROEEYNL, B K UG DME
TTORR LD 50, AFIETIE, 7' F= MY AZEM
L7z U 7o Ui biE i b L T R0 LE#) &2/ S
KFTBHZEITRY ., HHRBIELEN Lo f#E CBRREMD
BRI FUREIR S O LCIMS EEEOBEZ BfR L
77

ETFAGURE LCv v AMmEFHT HER2 Hiika VT,
BT NAFNVCOFEBLOKME N 7V M kgt (7
T h=bUAEGER, YT URARE) ITOWT, 24 FED
MU T AT T N R O ¥ — 7 A & e R I A
{bAfGt & e L7z, LCIZIE, X7 F Nt oW IZ L 5
IR, HBHAROFEREEG EN W LIERT 59
REFE— 27 OFAEZE < 72012 PAC (Peptide adsorption-
controlled) -LC % AV 7z, BRHIZIE, LS OREIC Q
Exactive Plus @ full MS &— K%, E&EiHMIiIZ QTRAP 6500
D MRM E— RF%& iz,

M) U bERPIC T E b= R YL ERINT A L
T BRLET NVRULDOFEICED 6T £ < DT F Rl
DY — 7 WAEMESHE MU, Fo, SRR Y 72
b DRELIC L Y RN S BIZH Lz, — 5T
BIEMAL S DB L ZF I W TF FIA HRD B
Too RNXTF KR ZIEHTTF REL TN T —va v
P A AT o 7o RS R, AR HTEANY T = g I
TOHA RTA v OREEER - BIFRRERI /RO,

PEXY, M T bR e @O D827 = h
UNEFRMUEA R 7Y oiibEkas Ay, B Y 7
UVEEEI R OB 2 T W T A AR & LRI
L lizk vy, fEE CEREMED B O ARG B IR R S
@ LCIMS & BiE DGR FIRE & Te o Tz,

F—— ] LCIMS, ZifkiER, YT H R

92
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Evaluation of anti-drug antibodies against
tocilizumab in sera from rheumatoid arthritis
patients
Kazuko Nishimura, Hiroko Shibata, Chizuru Miyama,
Akiko Ishii-Watabe, Yoshiro Saito, Kayono Ogawa,
Wataru Hirose, Shinichi Kawai, Soichi Yamada,
Toshihiro Nanki
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VY RX<7 (TCZ) 1%, BA&Y v~F (RA) EBHEDIRHIC
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M Z T -7z, TCZ #HEFMIEFIZE ENDH TCZ & sIL-
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DOFER. Btk 5 Mk 2 kT, i GEdkk b e
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T L2 RS MR AL SUE R 038 36 L OSEWIAR Y
DT L DPEROGENBEE L 7 5EI2B T, HH
Ry 7u—FEEILNT,

#— 17— F : anti-drug antibody, tocilizumab, rheumatoid
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Quantitative Targeted Absolute Proteomic (QTAP)
analysis of transporters for validation of an in vitro
human Blood-Brain Barrier model

Mouhssin Oufir'3, Jordan Goncalves?3, Grégoire
Harichaux?2, Yann Courbebaisse?3#, Isabell Seibert®,
Henriette E. Meyer zu Schwabedissen®, Fabrice Viviani®
and Matthias Hamburger!

1Pharmaceutical Biology, Department of Pharmaceutical
Sciences, University of Basel, 2Bertin Pharma Orléans,
3Oncodesign, “Adocia, *Biopharmacy, Department of
Pharmaceutical Sciences, University of Basel

Reliable human in vitro blood-brain barrier (BBB) models,
suitable for high-throughput screening, are needed in early CNS
drug discovery and development programs for assessing the ability
of promising bioactive compounds to cross the BBB. A human
brain microvascular endothelial cell line hBMEC was recently
established and validated as an immortalized monoculture model
of the human blood-brain barrier (BBB) applicable in 24-well plate
format.

For further validation of the model we assessed, by means of
quantitative targeted absolute proteomics (QTAP), the protein
expression levels in hBMEC cells of ten selected transporters, for
comparison after normalization with BBB models involving
primary isolated human brain microvessels, human umbilical vein
endothelial cells (HUVEC), and immortalized human brain
line (hCMEC/D3). These
transporters were further confirmed by real-time PCR (RT-PCR)

microvascular endothelial cell
and Western blot analysis.

Among ten selected target proteins, only two transporters
(hMRP1 and hMCT1) were present at quantifiable levels in the
plasma membrane fraction of hBMEC cells using the two
approaches (QTAP and RT-PCR). After normalization based on
Na+/K+ ATPase expression for the QTAP approach, the protein
expression levels for the transporter proteins hMRP1 and hMCT1
in the immortalized cell lines (nBMEC and hCMEC/D3) were
within the same range. The quantitative expression levels of
transporters showed the limitations of the hBMEC cell line as a
BBB functional model since the two key transporters (multidrug
resistant protein 1 hMDR1 and breast cancer resistant protein
hBCRP), recommended in the FDA/EMA regulatory “drug-drug
interactions” (DDI) guidances, are not quantifiable but only
detectable. In addition, both ABCB1 and hBCRP were confirmed
as not detectable by RT-PCR and Western-blot analysis.

+—27— ' : QTAP, BBB, transporters
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PUAE K FFFEE T TD unbound FEEMRIE O EE
OfRMG FReth, /IR Fi5k

(hfnax U U bkatt SEERERTZE7T)
Quantification of unbound soluble antigen in the
presence of therapeutic antibody
Kousuke lijima and Kazuhiro Kobayashi
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High resolution mass spectrometry (HRMS) %
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Measurement of labeling rate of fluorescent dye-
labeled antibody for flowcytometry by intact protein
analysis using high resolution mass spectrometry
Yutaro Hoshi, Junji Komaba, Yoshiyuki Yamaura
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Development of a Converting Anti-Drug-Antibodies
into Immune Complex (CAl) assay to Measure Total
Antibodies-to-Infliximab (ATI1) and Its Clinical
Validity in Inflammatory Bowel Disease

Nobuhito Kashiwagi, Fumio Saitoh, Katsuyuki Sado,
Kazushi Kanatani, Yasuo Suzuki

Objective: Determination of antibodies to infliximab (ATI) is
desirable for the management of patients with inflammatory bowel
disease (IBD) who receive infliximab. Conventional ligand-
binding ATl-assays detect only free-form of ATI, potentially
increasing the proportion of patients with undetectable ATI, but
with adequate trough infliximab (TRI) level who experience loss
of response (LOR) to infliximab. We investigated this assertion
using a novel ATI-CAIl assay.

Methods: An ATI-CAl assay was developed by utilizing a C1q-
immobilized plate, detecting free-form and ATI-infliximab
immune complexes. Plasma ATl in 138 consecutive IBD patients,
56 with sustained clinical response (SCR), 76 with LOR and 6 with
infusion reactions was measured.

Results: ATI levels reached a plateau following addition of up
to 25 pg/mL infliximab to different concentrations of free-form
ATI. ATl concentration did not significantly change during
infliximab infusion (P=0.4316). ATI concentration >0.153 pg/mL
was associated with LOR (odds ratio 3.0: 95%, confidence interval
1.5 to 6.1, P=0.0029). The number of patients with undetectable
ATI was higher in SCR than in LOR, 53.6% vs 22.4% (P=0.0004).
Patients with SCR and LOR were divided into 4 subgroups by
combined cut-off ATl and TRI values. (A) ATl >0.153 pg/mL and
TRI <2 pg/mL; (B) ATI >0.153 pg/mL and TRI >2 pg/mL; (C) ATI
<0.153 pg/mL and TRI <2 pg/mL; (D) ATI <0.153 pg/mL and TRI
>2ng/mL. The frequency of LOR showed a decreasing trend from
subgroup A to D, 80.8%, 64.1%, 55.2% and 36.8%, respectively
(P=0.0003).

Conclusions: The measured ATI level appeared to define the
patients’ clinical response to infliximab. Combining ATI and TRI
levels should help to understand the mechanism of LOR and make
therapeutic algorithms.

#— 27— F : Antibodies to infliximab, C1g-immobilized plate,
Loss of response to infliximab
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Points to keep in mind when analyzing clinical
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Development and Implementation of the S-PLEX®
Platform for Converting Standard Immunoassays to
High-Sensitivity Assays

Robert Umek, Anahit Aghvanyan, Jen Gillies, Leonid
Dzantiev, Yeming Wang, Banita Tamot, Chun-Jiang
Zhang, Lumu Manandhar, Lalitha Janaki, John Kenton,
Jeff Debad, and Jacob N. Wohlstadter

Meso Scale Discovery

Purpose: Measurements of circulating biomarkers in biofluids
are widely used as an essential aspect of pharmaceutical research
and drug development applications. While many biomarkers are
readily measurable in the pg/mL to pg/mL range using common
immunoassay techniques, some analytes are present at much lower
concentrations, making them difficult to detect. Recent advances
have enabled measurements of proteins in the fg/mL range but the
number of available assays is limited and they can be difficult to
develop. We describe an electrochemiluminescence-based
platform that enables the conversion of standard sandwich
immunoassays to high-sensitivity assays using common reagents
such as biotinylated antibodies and streptavidin-coated plates. The
platform has been analytically validated over multiple lots of assay
components and has been tested on a set of 50 standard
immunoassays, with the majority of assays showing significant
(10- to 1000-fold) enhancements in sensitivity.

Method: The S-PLEX platform was developed using
electrochemiluminescence technology in order to achieve fg/mL
sensitivity. Critical components such as immunoassay plates,
diluents, blockers, labels, and reagents were specifically designed
to enable conversion of standard immunoassays to high sensitivity
assays. Multiple lots of the components were produced and
characterized over multiple days and runs. Protocols were
optimized for robustness and were used to test the transfer of 50
standard biomarker assays to the S-PLEX format. A subset of 19
of these assays were selected for further development and
characterization including measurement of the limit of detection
(LOD), lower limit of quantitation (LLOQ), and upper limit of
quantitation (ULOQ). Concordance correlation with other assay
formats was tested in order to demonstrate the ability to improve
sensitivity while maintaining quantitation. Validation parameters
including dilution linearity and spike recovery were evaluated, and
analyte concentrations were measured in multiple sample matrices
including serum, EDTA/heparin/citrate plasma, CSF, and
stimulated cell supernatants (up to 72 samples for each assay).

Results: Out of the set of 50 assays converted to the S-PLEX
format and evaluated, 36 showed sensitivities in the fg/mL range
and > 50% showed 10- to 1000-fold improvement. For the 19
assays selected for development, LLODs were between 0.9-200
fg/mL with dynamic ranges of 3-4 logs and intra-plate %CVs
ranging from 4% to 9%. Dilution linearity was within 84% to



111% and average spike recovery ranged from 79% to 110%. The
assays included a variety of proinflammatory cytokines, and the
enhanced performance attained by conversion to the high
sensitivity S PLEX format resulted in the ability to detect
endogenous analyte levels in almost all normal serum and plasma
samples and all CSF samples. Direct comparisons of sample
concentrations measured on S-PLEX and standard assay formats
(tested for IL-4, IL-10, IL-17A, TSLP and GM-CSF assays)
showed good correlation and concordance (r? > 0.95, slopes 0.8-
1.1) and at least 100X enhancement in LLOQs as summarized in
the table.

LLOQ fg/mL LLOQ fg/mL
Assay (S-PLEX format) (Standard format)
IL-4 49 900
IL-10 9.8 1,400
IL-17A 100 12,000
TSLP 9.0 920
GM-CSF 8.7 1,700

Conclusion: A platform for increasing the sensitivity of
immunoassays was developed, analytically validated, and used to
convert 19 standard format immunoassays to the S-PLEX format
with 10- to 1000-fold improvement in sensitivity. The converted
assays detected endogenous analyte concentrations in a higher
percentage of normal samples. This suggests that the platform can
enable the measurement of difficult-to-detect biomarkers, such as
those with very low endogenous levels or levels that are
suppressed as a consequence of drug treatment. The method is
generally applicable to established biomarker immunoassays and
other bioanalytical assays in the pharmaceutical research arena,
including the measurement of low-abundance biomarkers/targets,
anti-drug antibody (ADA) assays, and PK assays for potent
biotherapeutics dosed at low concentrations.

F— 17— F : High-Sensitivity Assays, Biomarkers
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Sample management issues on Bioanalysis
Harue lgarashi, Akira Wakamatsu, Hiroshi Nishida
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