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Program

THE 10TH ANNIVERSARY JBF SYMPOSIUM PROGRAM

Date:  Tue, 12th Feb. — Thu, 14th Feb. 2019

Venue: PACIFICO YOKOHAMA, Yokohama, Japan
http://www.pacifico.co.jp/english/tabid/500/Default.aspx
Oral presentation: 501/502 (all days) and 303/304 (14th Feb only)
Poster presentation: 301/302 (all days)

Day 1: Tuesday, 12th Feb.

11:30 AM Registration
12:30-12:45 Welcome greeting - Yoshiro SAITO (JBF Representative / National Institute of Health
Sciences)
Yoshihisa SANO (The 10th Anniversary JBF Symposium Chair /
Sunplanet)
12:45-14:15 Future of Bioanalysis Part I
Chair: Yoshiaki OHTSU (Astellas Pharma)

Masaaki KAKEHI (Takeda Pharmaceutical)

»  Crawling marks of bioanalysis -Shinobu KUDOH (Yokogawa Electric)
»  (Panel Discussion)

-Panel Discussion- Innovation in technologies and services in bioanalysis
Panelists:  Koji ARAI (LSI Medience)
Teruhisa TANAKA (Sumika Chemical Analysis Service)
Takahiro NAKAMURA (Shin Nippon Biomedical Laboratories)
Masayoshi MIZUOCHI (CMIC Pharma Science)
Yutaka YASUDA (Toray Research Center)

14:30-15:30 Special Lecture

“Recent Trends and Future Challenges of Metabolome Analysis” -Prof. Takeshi BAMBA
(Kyushu University)

Chair: Yoshihisa SANO (Sunplanet)
16:30-18:30 Update on the Validation of Analytical Methods for Biomarkers

Chairs: Noriko KATORI (National Institute of Health Sciences)
Makoto NIWA (Nippon Kayaku)

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

»  Proposed selection strategy of an appropriate surrogate matrix for the successful quantitation of
targeted endogenous substances, based on discussions by a Japan Bioanalysis Forum discussion
group (DG2015-15) -Akira WAKAMATSU (GlaxoSmithKline)

»  Clinical biomarker assay platform for drug development -Takashi MIYAYAMA (Chugai
Pharmaceutical)

»  Case study of the analytical validation of biomarker assay using immunoassay platform in non-
clinical and clinical studies - Akihide TSUJIIMOTO (Mitsubishi Tanabe Pharma)

-Panel Discussion-
Panelists:  Yoshiro SAITO (National Institute of Health Sciences)
Akira WAKAMATSU (GlaxoSmithKline)
Takashi MIYAYAMA (Chugai Pharmaceutical)
Akihide TSUJIMOTO (Mitsubishi Tanabe Pharma)
Hisao SHIMIZU (Takeda Pharmaceutical)
Toshihiro OGUMA (Daiichi Sankyo)


http://www.pacifico.co.jp/english/tabid/500/Default.aspx

Day 2: Wednesday, 13th Feb.

9:00-10:10 AM Hot Topics in Bioanalysis of Antibody Drug

10:15-11:15

10:45-11:45

12:00-13:00

13:15-15:15

15:15-16:00

15:45-17:00

Chairs: Jun HOSOGI (Kyowa Hakko Kirin)
Takahiro NAKAMURA (Shin Nippon Biomedical Laboratories)

»  Challenges and opportunities in developing a sound bioanalytical strategy for PK assessment of
antibody drug conjugate therapeutic -Boris GOROVITS (Pfizer)

»  Technical challenges for the quantitation of total and free therapeutic antibodies -Ichio ONAMI
(Chugai Pharmaceutical)

»  Achievement of the anti-drug antibody assays in the Chugai’s antibody drug development over
the last decade and current perspectives -Kazuhiro MIYA (Chugai Pharmaceutical)
(This presentation is moved to ‘Technologies Supporting Bioanalysis’ session at 11:20 on Day 3

501/502

Sponsored Seminar
> A (303): BioAgilytix
Future of Bioanalysis Part IT

Chair: Yoshiaki OHTSU (Astellas Pharma)
Masaaki KAKEHI (Takeda Pharmaceutical)

»  Challenges for the 215 Century Bioanalyst - Philip TIMMERMAN (EBF)
»  Future of bioanalysis -Yoshiaki OHTSU (JBF / Astellas Pharma)

Luncheon Seminar

» A (303): SCIEX
» B (304): Sumika Chemical Analysis Service
» C(311+312): Waters

[JBF-JSSX Joint Session]

Utilizing Endogenous Biomarkers for Drug-drug Interaction Evaluation and its Bioanalytical
Method Validation.

Chairs: Kosuke SAITO (National Institute of Health Sciences)
Junji KOMABA (Ono Pharmaceutical)

»  Assessment of drug-drug interaction risks using endogenous substrates of drug transporters -
Hiroyuki KUSUHARA (University of Tokyo)

»  Evaluation of CYP3A activity in patients with kidney failure using endogenous substances -
Yosuke SUZUKI (Meiji Pharmaceutical University)

» Bioanalysis of endogenous biomarkers for transporters-mediated DDI evaluation — method
development, validation and implementation consideration -Jianing ZENG (Bristol-Myers
Squibb)

»  Development and validation of an LC-MS/MS method for determination of biomarker of
CYP3A activity -Yuri TAKEDA (Shionogi Pharmaceutical)

-Panel Discussion-
Update of ICH M10 and FDA Guidance
Chair: Masanari MABUCHI (Mitsubishi Tanabe Pharma)

» ICH M10 and FDA 2018 BMV Guideline: Feedback from the EBF - Stephen WHITE (Bristol-
Myers Squibb)

Poster Presentation by JBF DGs / Public Offering Speakers (Part I) [301/302]

DG2018-35 Giving consideration to accuracy and precision criteria (2)
DG2018-36 Quantitative analysis of oligonucleotide therapeutics by LC-MS
DG2018-37 Automated sample preparation in LC-MS bioanalysis
DG2018-38 Parallelism in ligand binding assay

DG2018-39  Failure & trouble cases and their solutions of LBA

VVVVYYVY

Also 33 public offering presentations are nominated.



17:15-18:15

18:30-20:30

Keynote Lecture

“New Horizon of Drug Discovery and Development: Quantitative Proteotyping accelerated by
reliable Peptide Search (rPS) engine” -Tetsuya TERASAKI (Tohoku University)

Chair: Yoshiro SAITO (National Institute of Health Sciences)
Banquet [503]

Day 3: Thursday, 14th Feb.

09:00-10:15 AM Poster Presentation by JBF DGs / Public Offering Speakers (Part IT) [301/302]

10:30-11:45

12:00-13:00

13:15-16:45

Same program as Part [ on Day 2
Technologies Supporting Bioanalysis [Parallel Session]
‘Bioanalysis of Macromolecular Drugs by LC/MS’ [501/502]

Chairs: Takeru YAMAGUCHI (Sumika Chemical Analysis Service)
Naoaki MURAO (Chugai Pharmaceutical)

»  Development of bioanalytical method for antisense therapeutics and challenge on its
standardization -Yuchen SUN (National Institute of Health Sciences)

»  Hybrid immunoaffinity LC-MS/MS pharmacokinetic assays in the development of biologic
protein drugs -Surinder KAUR (Genentech)

> Hot Topics in Bioanalysis of Antibody Drug (continued): Achievement of the anti-drug
antibody assays in the Chugai’s antibody drug development over the last decade and current
perspectives -Kazuhiro MIYA (Chugai Pharmaceutical)

‘Advanced Technology of Bioanalysis in Drug Discovery Stage’ [303/304]

Chairs: Hiroshi KAMIMORI (Shionogi)
Makoto TAKAHASHI (Daiichi Sankyo)

»  Early phase ADME evaluation using high-resolution mass spectrometer -Junya KATO (Ono
Pharmaceutical)

»  Quantification of nucleic acid molecule by enzyme-linked oligosorbent assay (ELOSA) -
Yosuke KOTANI (Shin Nippon Biomedical Laboratories)

»  Simple quantitative imaging mass spectrometry for drug distribution analysis in tissues -Yukari
TANAKA (Shionogi Pharmaceutical)

Luncheon Seminar

» A (303): Thermo Fisher Scientific
» B (304): Agilent Technologies
» C(3114312): ELGA LabWater

Synergy with Surrounding Scientific Areas [Parallel Session]
1. [Collabo Session with Clinical Pharmacology] [501/502]
‘Collaboration in Early Clinical Trial’

Chairs: Masanari MABUCHI (Mitsubishi Tanabe Pharma)
Tomoko ARAKAWA (Pfizer R&D Japan)

»  Leverage of Bioanalysis in Early Clinical Trials -Yuji KUMAGALI (Kitasato University)

-Panel Discussion-
Panelists:  Yuji KUMAGALI (Kitasato University)
Shin IRIE (SOUSEIKATI)
Hinako UCHIMARU (SOUSEIKAI)
Masaaki KAKEHI (Takeda Pharmaceutical)
Yosuke KAWALI (Otsuka Pharmaceutical)

-10-
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[Collabo Session with JSQA] [303/304]

‘Proposal of Electronic Operation of Raw Data using LC-MS/MS as a Theme -from the
Perspective of Data Integrity-¢

Chair: Takahiro NAKAMURA (Shin Nippon Biomedical Laboratories)

Practical operation of equipment and system in a GLP Laboratory (the main focus on LC-
MS/MS) -Yoshihisa KUSAKAWA (CMIC Pharma Science)
Point of view to assure the analytical data -Misae ITO (Chugai Pharmaceutical)

[Collabo Session with Toxicity evaluation] [S01/502]
‘Practicing Microsampling’

Chairs: Akio KOBAYASHI (Japan Tobacco)
Keiko NAKAI (LSI Medience)

Commentary on the ICH S3 Q&A document -Jihei NISHIMURA (Pharmaceuticals and Medical
Devices Agency)

Status of microsampling application in foreign countries/region -Yoshiro SAITO (National
Institute of Health Sciences)

Toxicity evaluation and TK -time course sampling and sparse sampling -Hirohiko OHTSUKA
(Axcelead Drug Discovery Partners)

Toxicity evaluation and TK -blood sampling site and device -Yui AKAGAWA (LSI Medience)

-Panel Discussion-

Panelists:  Jihei NISHIMURA (Pharmaceuticals and Medical Devices Agency)
Yoshiro SAITO (National Institute of Health Sciences)
Hirohiko OHTSUKA (Axcelead Drug Discovery Partners)
Norimichi HATTORI (Ajinomoto)
Atsushi IWAI (LSI Medience)

16:45-17:00 Closing remarks - Jun HOSOGI (The 11th JBF Symposium Chair, Kyowa Hakko Kirin)

-11-



Registration

Registration fee

Participant type ADVANCE REGISTRATION On the day of Symposium
(on or before Jan. 23, 2019 JST) (cash only)
Symposium Company participant JPY 20,000 JPY 25,000
Student, Academic or JPY 7,000 JPY 7,000
Agency participant
Banquet Symposium participant JPY 3,000 JPY 10,000
Banquet only JPY 8,000 JPY 10,000

The registration fee for Symposium does not cover a banquet ticket on Feb 13 evening. Registration for banquet is

necessary. Please settle your payment within 14 days after your application and by Jan 31, 2019.

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 2: All oral presentation in 501/502 except for Keynote lecture
Day 3: Morning oral presentation in 501/502

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 8:30 am to 5:00 pm on Day 2 and
from 9:00 am to 0:30 pm on Day 3. You must return receivers to the reception after oral presentation on each of Day
2 and Day 3. Please make sure that you will have to pay the compensation expense, JPY 39,960 (with tax), if you
broke or lost the receiver.

* Reception desk is open at foyer on 3F at the following time. Please be careful about the reception time.
Day 1: 11:30 to 18:00
Day 2: 8:40 to 18:00
Day 3: 8:40 to 16:00
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Tickets for the luncheon seminars will be provided at foyer on 3F as follows;

Day 2: 8:40 to 11:00
Day 3: 8:40 to 11:00

Cloak will be available at foyer at 3F. JBF cannot keep any valuables and will not bear full responsibility for damage

or loss of valuables.

Open time on Day 1: 11:30 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 301/302 at the following time.

Day 1: 13:00 to 18:30
Day 2: 8:45 to 18:30 (Poster presentation: 15:50 to 16:20 (odd number) and 16:30 to 17:00 (even number))
Day 3: 8:45 to 10:30 (Poster presentation: 9:05 to 9:35 (odd number) and 9:45 to 10:15 (even number))

JBF will provide free drinks and snacks in the poster presentation area on 3F at the following time.

Day 1: 15:30 (coffee services)
Day 2: 16:00 (coffee services)
Day 3: 9:00 (water services)

Free Wi-Fi is available at the venue (SSID: FREE-PACIFICO, No password). Please take care that your connection
might be difficult if there are many accesses.

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

Waters

THE SCIENCE OF WHAT'S POSSIBLE,"
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Time schedule

Day 1: February 12th

10:00

10:30

11:00

11:30

12:00

12:30

13:00

13:30

14:00

14:30

15:00

15:30

16:00

16:30

17:00

17:30

18:00

18:30

501/502

301/302

10:00-11:30
Basic course
-LC/MS
-LBA

11:30- Registration

12:30 Opening

12:45-14:15
Future of bioanalysis (1)

14:30-15:30
Special lecture

16:30-18:30
Validation for biomarkers

13:00-18:30
Poster viewing / Booth

15:30
Coffee service

P> THE LTHHENES B

I Japan Bicanalysis Ferum
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Day 2: February 13th

501/502 503 301/302 303 304, 311/312
8:30
900 8:45- o
9:00-10:10 Poster viewing / Booth
930 Bioanalysis of antibody drug
' [E/J translation]
10:00
1030 10:15-11:15
Sponsored Seminar
11:00 [10:45-11:45
Future of bioanalysis (2)
1130 [E/J translation]
12:00
12:00-13:00 12:00-13:00
12:30 Luncheon Luncheon
13:00

JBF-JSSX Joint Session
14:00 [E/J translation]

14:30

15:00

15:30 15:15-16:00
ICH M10 & FDA guidance

16:00 |[E/ translation] 15:50-17:00

Poster presentation
16:30 16:00 Coffee service
17:00

-18:30
1730 |17:15-18:15 Poster viewing / Booth

Keynote lecture
18:00
18:30
18:30-20:30

19:00 Banquet
19:30
20:30

| oomotieLtamncean
Japan Bicanalysis Ferum
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Day 3: February 14th

9:00

9:30

10:00

10:30

11:00

11:30

12:00

12:30

13:00

13:30

14:00

14:30

15:00

15:30

16:00

16:30

17:00

501/502 301/302 304 303 311/312
8:45- Poster viewing / Booth
9:05-10:15
Poster presentation
9:30 Water service
-10:30 Poster viewing / Booth
10:30-11:45 10:30-11:45 10:30-11:45
Large molecule by LC/MS Advanced technology Advanced technology
[E/J translation] (Satellite venue)
12:00-13:00 12:00-13:00 12:00-13:00
Luncheon Luncheon Luncheon
13:15-14:30 13:15-14:15 13:15-14:15
Collabo Session with Collabo Session with JSQA  |Collabo Session with JSQA
Clinical Pharmacology (Satellite venue)
14:45-16:45
Collabo Session with
Toxicity Evaluation
16:45-17:00 Closing
B10 Bio THE LTHENS a0 ) .
| | () | |

I Japan Bicanalysis Foruum
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Tetsuya Terasaki

Tohoku University, Graduate School of Pharmaceutical Sciences

Biography:

Dr. Tetsuya Terasaki is currently one of seven University Distinguished Professors in Tohoku University.
He received his B.S. degree in Pharmacy from Kanazawa University in 1977 and Ph.D. degree in
Biopharmacy from University of Tokyo in 1982. He started his academic career in 1982 as an Assistant
Professor of Kanazawa University and was appointed Associate Professor of Kanazawa University in
1990, Associate Professor of University of Tokyo in 1992, Professor of Tohoku University in 1996 and
the University Distinguished Professor of Tohoku University in 2008. He received the Best Paper Award
three times, i.e., the Ebert Prize from American Pharmaceutical Association in 1985, the Meritorious
Manuscript Award from American Association of Pharmaceutical Scientists in 1996 and 2010. He also
received the Research Achievement Award in Japan three times from The Academy of Pharmaceutical
Science and Technology, Japan (APSTJ) in 2007, The Japanese Society of Study for Xenobiotics (JSSX)
in 2007, and The Pharmaceutical Society of Japan (PSJ) in 2014. He has been serving as the Editor of J.
Pharm. Sci. and the Handling Editor of J. Neurochem., together with the member of Editorial Board for
J. Drug Target., Adv. Drug Del. Rev., Biopharm. Drug Dispos, and the Honorary Advisor of Fluids and
Barriers of the CNS. His major research interests are the molecular pharmacology of blood-brain barrier
and tumor, quantitative targeted absolute proteomics based analysis of
transporter/enzyme/receptor/channel function and its application for personalized medicine, advanced
quantitative proteomics based biomarker discovery and its clinical application. He published extensively
in journals, over 300 research articles and 71 review articles and contributed chapters to over 52 books.
The average citations per article are 40.60, the h-index is 61, and 24 papers have been cited more than
100 times (Researcher ID: K-6730-2012). Scopus analysis selected 7 articles as top 1% article and 64
articles as 10%. Based on the frequency of citation, he has been selected as a “Highly Cited Researcher
2016” in Pharmacology & Toxicology by Clarivate Analytics (formerly Thomson Reuters). In April
2013, he received the Medal of Honor with Purple Ribbon, bestowed by the Government of Japan to the
most highly honored scientists. In 2014, he co-chaired the organizing committee for the JSSX-ISSX NA
joint meeting in San Francisco with Professor Eric Johnson. He is the recipient of the 2018 ISSX Asia
Pacific Scientific Achievement Award.

Relating information

1. Laboratory in Tohoku University
http://www.pharm.tohoku.ac.jp/~soutatsu/dds/

2. Interview about his research “Top Researchers”
http://top-researchers.com/?p=1106

3. Scopus Author ID: 7102734642
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New Horizon of Drug Discovery and Development:
Quantitative Proteotyping accelerated by reliable Peptide Search (rPS) engine

Tetsuya Terasaki
Membrane Transport and Drug Targeting Laboratory,
Graduate School of Pharmaceutical Sciences, Tohoku University

HEARBERED I /NI X L R ETHY MDD X R E DK 60% 0B EIRETERRL . T D
FIIAR A JE WK AP ThH L E b TERY, H—Z L RUBEITE R TR I R R 23 H
%o RIBEDBIHED AIREME DB HZ L 7 E O—REA R E ERIIZAENTT % Proteotyping (24
> THBRIEMZRDIAT ZEN, ZOMBEfRIR T 55 B ThH 5,

L E TV % Data Dependent Acquisition (DDA) mode (245 Shotgun 513, F5- 5 - M -
MR EEIZ B W TH LI LD ES L  E ORI E BRI BRRMZEIIIR AR H D, — 7,
Selective Reaction Monitoring (SRM) mode (Z X HAEAIMES & SikIE, FRELME - & EME - AL IT I
THEN TS, FEFENEIZRIT D, 2L U CRAZEITE & 08T CIEFEO WS RS TE5
NI FRESNZ T I RSN EE DV TR R 92 58 = (reliable Peptide Search (rPS) engine
ZPRFEL RER T nT AV ATTEMLTE D, ZORBT P 0D LERMRRT TR
BLH DEIRUTE BRI RS L~ TE N R ETHHZ OIS RS KIEIZHAE FTRE T D, EAfI1A
ZEDHE 100 THEHEL SO RS /7B OMFEIIZRZRIZIL, Aebersold HANBAFELT-
Data Independent Acquisition (DIA) mode (255 SWATH-MS 5 D3 FFELME faREME, & &M ICEN
TS, LanL., & OEATHE R database DOfFEMELBEMEIKAAFEL TRY, mVMEEMELIREF L2
DHUZ U A EZ BERR T 200 X K& 72
B CTh o7, ZAUTKT L CTREEIIM R =
v 1PS EHIWT IR T F R kR
9% advanced SWATH-MS {4 BHF LTz, ZD
FEDHESLIZE ST Global 7027 A I7AD
BEREMEZ A RS B IA BT ] O e
HIEITHHDEE 2 HNDH(Fig),

AT TlX, SRM, Advanced SWATH-MS {54 22 7327 O3 Bl 0D 7E & HY Proteotyping
5D I f5 &1L T, in vitro model @ validation, fas RO ENY)FE 22, e MEENY) D validation, /3
AT~ =T — RO BRIR | 7REZHEITT D,

[51H] 1. Pharm. Res., 25: 1469-1483 (2008). 2. Mol. Cell. Proteomics, 11: 0111.016717 (2012).

-18-



For the rational drug discovery and development, one of the most promising strategies will be
quantitative proteotyping which govern phenotyping. SWATH-MS analysis developed by Aebersold"
is a useful method to perform global proteomics, while the question is how to exclude the false positive
data. We have developed a method to select appropriate/reliable peptides in the LC-MS/MS analysis
based on the peptide sequence?, and named reliable Peptide Search (rPS) engine. Combination of
SWATH-MS and rPS will accelerate proteotyping research in the global (G) and targeted (T) proteomics,
which will facilitate the drug discovery and development (Fig.).
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Takeshi Bamba

Medical Institute of Bioregulation, Kyushu University

Dr. Takeshi Bamba is a professor at Division of Metabolomics, Research Center for Transomics

Medicine, Medical Institute of Bioregulation, Kyushu University, Japan. He has completed his Ph.D.

from Osaka University. His laboratory focuses on the development of various metabolomics

technologies such as sample preparation, instrument analysis and data mining, and their application

researches in various fields. He has published more than 200 articles in scientific journals/books.

I PR -
1994 /£ 3 A IR RETFHR G RER PR A
1996 4 3 A LIRS RZFBe AT FERHE L e T

4 A BRAGSH B RAEWRVESEET AFEE
1997 4F 5 H  #RA&=+H JBDL FAEAFEE
2001 4% 3 A KBRORFRZFERE LA JoRHE L 1% W3R AT SR 7

4 A B rdEftkstt EEMFZEE (NEDO 7'ey =2 MELAFIES)

11 A KRBRCRPRFBE LB Ao (Lot t) s
2006 4F 4 71 KRERORZFERZFEFEAOIER 81 TF(2007 4= R 8h#K)
2008 4 4 A KBRRFRFBE LA Fert ez
20154 3 A JuM RS ARBHEIE I IERT %

G RIRCRF R FBE L geft Fefde, 2015 42 4 A KV RER~WEidR)

2017 4F 4 H JUNRT AARDIHESIGET BN  AA IV AE PR 2 — &
H S8 -HET—~:
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-20-



25 | D1-3

AZRB— DN OBFE A L4 HR OFRE
UM R 2 (R SIS A 467
Otk

Recent trends and future challenges of metabolome analysis

Takeshi Bamba
Medical Institute of Bioregulation, Kyushu University

Metabolomics (metabolome analysis), a field of research aimed at the comprehensive analysis of whole
metabolites in a living cell, is currently attracting substantial attention as an effective approach to high-
resolution biochemical phenotyping. This is because metabolomics can be used not only to identify
simple metabolic variations but also to detect almost imperceptible changes in the living body (which
would be difficult to recognize as a common phenotype), by simultaneous expression based on the
relative proportions of multiple metabolites.

Lately, several analytical techniques for metabolomics have been developed and they have been applied
in various fields, such as medicine, food, and the environment. Although metabolomics is a useful
approach to high-resolution biochemical phenotyping, it is not easy to implement, owing to its complex,
interdisciplinary nature. Metabolomics is based on bioscience, analytical chemistry, and informatics, and
this interlinking of the three fields is indispensable for obtaining high-quality results. However,
metabolomics suffers from remaining problems, such as reproducibility and inefficiency (resulting from
sample preparation, analytical instrument conditions, and data-processing methods), because of the poor
understanding of how these three subject fields are linked. Additionally, metabolomics is mainly
performed using three processes: sample preparation, instrumental analysis, and data mining, and the
metabolomics technologies related to these processes are specific and very complicated. Therefore,
metabolomics technologies are not easily correctly understood and properly operated by everyone. This
is the main reason why metabolomics has not been generalized for a long time.

Many researchers, including our group, have been working on the development of various metabolomics
technologies for more than 10 years. So far, various metabolomics methods have been constructed by
using analytical platforms such as NMR, GC/MS, CE/MS, LC/MS, and SFC/MS. However, there
remains room for improvement in the coverage of metabolites, quantitative performance, reproducibility,
differences between experimental errors in different batches, etc. Additionally, it is necessary to develop
a dynamic analysis system, because most metabolomics methods provide snapshots and cannot provide
information about dynamic changes. Therefore, further improvements in analytical and data-mining
techniques are needed to develop a more general and global approach to metabolomics.

In this session, I will introduce current metabolomics technologies and I will also discuss important
technology that is essential for next-generation metabolomics.
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Boris Gorovits

Pfizer Inc
Andover MA, USA

Biography:

Boris Gorovits is a Senior Director of the Bioanalytical lab at Pfizer. Boris earned Ph.D. in
Enzymology from the Moscow State University and later completed postdoctoral research studies in
Protein biophysics at the Medical Center, U of Texas at San Antonio, TX. In 2000 Boris joined Wyeth
Research (later Pfizer Inc) to work as a bioanalytical group lead with a growing scope of responsibilities.
Currently he leads the Bioanalytical group within Biomedicine Design department which is responsible
for many aspects of the Regulated and Non-Regulated Bioanalytical support for the pan-Pfizer
Biotherapeutic portfolio. Boris co-chairs Pfizer internal Immunogenicity Expert Working Group
which is responsible for review of the biotherapeutic immunogenicity risk assessment and mitigation
strategies.

Externally, Boris authored 50+ manuscripts and book chapters, is a frequent presenter at various
conferences, is a past Chair for the AAPS BIOTEC section. Boris lead Biotherapeutic Bioanalysis
track for the AAPS PS360 2018 meeting. Recently Boris has been actively involved in industry
discussions around bioanalytical support for Antibody Drug Conjugates, evaluation of anti-drug
antibody responses to various biotherapeutic modalities and evaluation of pre-existing anti-drug
antibody reactivity.
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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
closely involved in helping the early JBF, providing the Japanese bioanalytical community insights and
learnings from how the EBF operated.

In 2017, Philip accepted the role of Chairman of the EBF non-profit. In this new role, Philip has resigned
from his Janssen R&D responsibilities to dedicate his time exclusively to the EBF. In his role as chairman,
he will add additional responsibilities and further develop the EBF to 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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Jianing Zeng

Bristol-Myers Squibb Company
Princeton, New Jersey, United States

Biography:

Dr. Jianing Zeng is an associate director in the Bioanalytical Sciences-Translational Medicine
Department at Bristol-Myers Squibb (BMS) Company. Her group focuses on developing, validating and
outsourcing bioanalytical methods to quantify biomarkers using LC-MS and ligand binding-based
techniques to support all clinical biomarker programs. Her group has made significant contributions
to the development of very sensitive and robust bioanalytical assays to quantify endogenous biomarkers
for enzyme and transporter-mediated DDI evaluation in the clinical studies. Prior to this, she had worked
at BMS for more than 20 years in regulated LC-MS bioanalysis for TK and PK evaluation in support of
both small and large molecule drug development programs.  She applied state-of-art sample preparation
and LC-MS technologies in the assessment of biomarkers, PK and immunogenicity, with multiple
successful regulatory filings and publications. She also applied LC-MS technologies for the protein
bioanalysis and used either HRMS or triple quadrupole mass spectrometry to support micro dosing
absolute BA studies with stable isotope labeled materials. Prior to BMS, she worked for the Liposome
Company and Roche Biomedical Laboratories where she provided analytical support for drug
product/process as well as bioanalytical support. She received her PhD from Chinese Academy of
Sciences and followed by a postdoctoral fellowship in the Barnett Institute at Northeastern University
where she worked in Dr. Ira Krull’s lab.
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Stephen White

GlaxoSmithKline
United Kingdom

Biography:

Steve started his career as an analytical chemist in 1986 and has a wide range of knowledge and
experience across multiple disciplines including pharmaceuticals, foodstuffs, environmental and

forensic analysis.

Since 1997, Steve has worked in the regulated bioanalytical group at GlaxoSmithKline, taking roles of
increasing responsibility to support studies in all phases of drug development, from discovery through
to post-marketing. This has included leadership of bioanalytical, dose formulation, sample management
and Accelerator Mass Spectrometry (AMS) activities, as well as contributing to the set-up of the Anti-
Doping Testing Lab for the London 2012 Olympics. In his current role, Steve leads a team of
bioanalytical scientists and also has cross-line responsibilities to ensure and maintain regulatory
compliance of analytical processes and procedures.

In addition, Steve is GSK’s small molecule representative within the European Bioanalysis Forum (EBF)
and has been a member of the EBF Steering Committee since 2012, working with all members to define
and deliver on internal EBF activities and to build external partnerships with other industry based non-

profit organizations in support of the EBF mission.

More recently, Steve has had the opportunity to join the EFPIA ICH M10 sub-team providing industry
input and feedback to the EFPIA ICH M10 Expert Working Group Representatives.

Steve has authored or co-authored 30+ peer reviewed publications and has been involved in co-

organizing, presenting or charring sessions at multiple international meetings or workshops.
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Surinder Kaur, Ph.D.

Genentech, a Member of the Roche Group
California, USA

Biography:

Dr. Surinder Kaur is a Director in BioAnalytical Sciences at Genentech/Roche in South San Francisco,
California. She has twenty plus years of biotechnology experience across diverse large molecule and
small molecule bioanalysis and CMC analytical, with 20+ successful regulatory filings in oncology and
infectious diseases and 50+ patents and publications. She received her B. Sc. (Hons) from Durham
University, England and Ph. D. from Bristol University, England. Dr. Kaur conducted post-doctoral
research at the University of California, San Francisco. Dr. Kaur established the first mass
spectrometry core laboratory for large and small molecules in Research and CMC at Chiron Corporation
(now Novartis), Emeryville, California. In 2004 she joined Genentech to establish the first multi-
disciplinary LBA and LC-MS bioanalytical group in the industry. She leads ~20 scientists and research
associates to develop bioanalytical, biotransformation and immunogenicity strategies for oncology and
ocular programs in nonclinical and clinical development and post-marketing. This includes antibody-
drug conjugates (ADCs); Dr. Kaur was a key contributor to the Kadcyla™ filing. Dr. Kaur’s group is
responsible for bioanalytical strategies and assay development/validation for ADCs, including
pharmacokinetic assays, immunogenicity assessment and metabolism/catabolism strategies. She is also
responsible for a mass spectrometry core facility to establish innovative approaches for biotherapeutics
development and established immunoaffinity LC-MS/MS as the key strategy for nonclinical PK assays
in Genentech IND filings across all therapeutic areas. She was a cross-functional Pharmacology Team
Leader for ten years for onartuzumab, a large oncology program spanning nonclinical development to
pivotal Ph III trials in multiple indications.
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Hiroyuki Kusuhara, Ph.D.
Graduate School of Pharmaceutical Sciences, the University of Tokyo
Biography:

Hiroyuki Kusuhara received his BSc, MSc and PhD (Pharmaceutical Sciences) from the University of
Tokyo (Japan). Hiroyuki started his carrier as an academic scientist in The University of Tokyo as
Assistant Professor of Pharmaceutical Sciences (1998). He was promoted to Associate Professor (2004)
and Professor (2012) of Graduate School of Pharmaceutical Sciences, The University of Tokyo. He is
currently professor and chair of Laboratory of Molecular Pharmacokinetics at Graduate School of
Pharmaceutical Sciences, The University of Tokyo, Tokyo, Japan. Hiroyuki’s major research interest
encompass interindividual variability in human drug Disposition, specifically: identification of drug
transporters in the tissue distribution, and clearance; pharmacokinetics; modeling and simulation; in
vitro-in vivo extrapolation; PK imaging; drug-drug interactions; and metabolomics. He is the author of
180 research papers in these areas.

Hiroyuki has experience as Council and Director in Japanese societies; JSSX Council (2004-present),
Director (2014-2017); APSTJ Council (2010-present), Director (2017-present). Editorial Board
membership: Drug Metabolism & Disposition; Journal of Pharmaceutical Sciences; Biopharmaceutics
and Drug Disposition. Society membership: ISSX, AAPS, ASPET and Japanese Societies; JSSX, JSCPT,
APST]J, JPS and JSDDS.
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Yosuke Suzuki

Department of Medication Use Analysis and Clinical Research,

Meiji Pharmaceutical University
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Yuri Takeda

Shionogi & Co., Ltd.

Biography:
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Yuji Kumagai

Kitasato Clinical Research Center, Kitasato University Hospital

Biography:

Dr. Yuji Kumagai is a clinical pharmacologist and he graduated from Medical College of Oita, Oita,
Japan. He got training on clinical pharmacology especially in cardiac drugs in Post Graduate School,
Medical College of Oita, Oita, Japan. After his several important works in the field of clinical
pharmacology and chronobiology, he moved to Kitasato University and concentrated to works in clinical
trials. He is now a professor of Clinical Research Center, School of Medicine, Kitasato University and

the director of Clinical Trial Center at Kitasato University Hospital.
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Yoshihisa Kusakawa

Japan Society of Quality Assurance GLP Division, CMIC Pharma Science Co., Ltd.

Biography:
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Misae Ito

Japan Society of Quality Assurance GLP Division,
Chugai Pharmaceutical Co., Ltd.

Biography:
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FHg:  HAK QAWER GLP-QAP %Rk
IRCA/JRCA certified Quality Management System Auditor
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Jihei Nishimura

Pharmaceuticals and Medical Devices Agency
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Hirohiko Ohtsuka

Research Division, Nonclinical Safety Research
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PACIFICO Yokohama Access & Area Map

1-1-1 Minato Mirai, Nishi-ku, Yokohama 220-0012, Japan Information: TEL +81-45-221-2155
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HOEEFEF (Oral Presentation)

Day 1: Tuesday, 12th Feb. (501/502)
DI1-1 Opening Remarks and Welcome Greeting
D1-2 Future of Bioanalysis Part |
D1-3 [Special Lecture]
Recent Trends and Future Challenges of Metabolome Analysis
DI1-4 Update on the Validation of Analytical Methods for Biomarkers

Day 2: Wednesday, 13th Feb. (501/502)

D2-1 Hot Topics in Bioanalysis of Antibody Drug

D2-2 Future of Bioanalysis Part 11

D2-3 [JBF-JSSX Joint Session]
Utilizing Endogenous Biomarkers for Drug-drug Interaction Evaluation and its
Bioanalytical Method Validation.

D2-4 Update of ICH M10 and FDA Guidance

D2-5 [Keynote Lecture]
New Horizon of Drug Discovery and Development: Quantitative Proteotyping accelerated

by reliable Peptide Search (rPS) engine

Day 3: Thursday, 14th Feb. (501/502 and 303/304)
D3-1 Technologies Supporting Bioanalysis [Parallel Session]
D3-1A  Bioanalysis of Macromolecular Drugs by LC/MS
D3-1B  Advanced Technology of Bioanalysis in Drug Discovery Stage

D3-2  Synergy with Surrounding Scientific Areas [Parallel Session]

D3-2A  [Collabo Session with Clinical Pharmacology]
Collaboration in Early Clinical Trial

D3-2B  [Collabo Session with JSQA]
Proposal of Electronic Operation of Raw Data using LC-MS/MS as a Theme
-from the Perspective of Data Integrity-

D3-2C [Collabo Session with Toxicity evaluation]
Practicing Microsampling
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Opening remarks of 10th JBF symposium

Yoshiro Saito
National Institute of Health Science

NAFTTF VAT H—F 5 (JBF) 1E, BOBENICE T 2 EHEMLAGBHFE IR D Y KO
AF~—T—0O, EERFABFICEIT 2REOHEYRAES LY F—2 3 > (bioanalytical
method validation: BMV) DOZEfE4x £/ HiY & LT, EHEERRE#E A XY SOIFEI L T\ 5,
KT 4 AH v a TN —TDERMIESL BMV O x Foffom L, BMV ICBET 5
ER AL LT HEBSESEO BARE N, BARDO BMV TEA~OWH I, R YT LAOBMER E
MERIERTH D, AT T TV ZADEK - @ibEZ B E TR VRD T AL, FIFESL<
DOENEIRPITHOITNDED, AENX10EH E WS HHOREZHZ TNWD, ZNETOIS
ne& Z3ARIT, LR VEFLE R L BT 720,

AFRTIX, BEIRMLFHATITI T 2 AR IR ESIED AN T —2 3 UITBT 25 2 K
DA RTA BB ST WD A, FHEESFAZ B 2017 FI232H B35 72 ICH M10 @
FEHHEATEY, <A RTAVEPRARINLHIELTWSE, T/ F~—F
—® BMV I[ZBJ L T%H., KED Critical Path 78TO AENKKfLESN LS ELTBY, £=
FDA @ 2018 FXETH A # > ARG b A T~ — T —DEENT, WTILb AR
R LETORKEELBUIZAARTOERPLERNEEZ 2D,

EBETEEEZTLE T A REERED ZRNTEY . AL KRFOFR A K OTUM K
FOBGAID, TN ENEFGEREE R EEHEZ W25 2 &holz, £723 2Dk
v a sd, oBEERS EORMEL LTSNS, S bICA RIS OERE D b st
DNRAFTF IV ZAORBICEH L THHRENREIND, XA AT TV AOBUREHEIET D
MO THY, RTOBMBFIZLE > THERBR YV VRV U LLERDZ L2 ]FT 5,

Thank you for joining the 10th 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 Prof. Terasaki and Bamba to give us the Keynote lecture and Special
lecture, respectively. In addition, we will have very interesting sessions including biomarker assay
validation, antibody therapeutics, biomarkers on drug interaction evaluation, bioanalysis of high-
molecular weight drugs using LC-MS, microsampling, and bioanalysis in early clinical trials, three of
which are collaborated with other societies. I hope this symposium will be fruitful for all participants.
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Welcome greeting

Yoshihisa Sano
The 10th Anniversary JBF Symposium Chair, Sunplanet Co., Ltd.

WMHZE THERTD 2011 4 8 H, EEFOREFFD 17 LDBRENEROAAFTT TV AT+ —7
2 (JBF) 3FJEL, RIFFIZENTHID TRAAT FIVAFHE LT 2R E S THHE 1 [8] JBF &
VIRV LB 200 H UL EOSINOGBERRESNELTZ, £ D, JBF U ARITAIIEF 1
~2 [a], BMV HARTAZRERE IJBF OIEEHE DGO H725T, ZOAROMEATHDH /A
FT TV ABEOFEiR S A DY, T L CHE T OB RO EL THESN, 5%,
201942 AZb->TH 10 Bt ke 5l x5 L0 E LT, BIRGE ROBES TSSO ELTE
<EFLAL BFET,

ZODR, AIEEAFZEE D DBREELR T AT 4w 7 IZBALL, PRI E DES oA~ — T —
ORPERE O B TRIEEECTIENRKEAEBLEL, U, SAFT U RE LT
LI ZEF B NlROiam (& EEL T EN I E TR HNED AT —T"Z KT, HHDAF LR ik
ot ET M) ESELHEH A RO OIS TOET,

ZOIHREB DT, S RIOF 10 Bl AR A THE, ~Open to the Public~%%—7—R|Z, /\
AZT TV RE LV EJEL 7B DO LB TR 2R XL T, AIFREZED DO RETR I —
N —ThHIWENTE, etk BREKE L O EHE L2, il 2% Ham 3 el %
BE<HBEWZLELE,

Fiz, TIWET IBF VRV T A CTEIERERD 2o 7o [ — AR I L AR AZ — 3K |1 Hik
BRIIZIERE T2 TETHY, FlEDE FIFRAERENBOOT —2EFFHL Y, KGH EARAS—0
Al Cigam 3 DEL AOLNAZEEENWET LA ERITIT T o LA 2L TRBVET T4 AT Y
a7 )—7(DG)ICLD FEH D ORI RS TS A DR LRV ELIOL, £Z2D
IRAL—ZNLTD 10 BT RV b2 TV W ERERO T — AL S ED
A7 a2 L TN AXU M B L TR ET,

ZDIHNZ, % 10 BOH H AR HZ0OMIZ, ZIVETONSAAT TV AOF Y27 G 12
Iz, EFEBOWNZEMHETHLE 10508 L O#imoE FLOHmIC ETEOE AL ILT S, £
SIZ~Open to the Public~ZEWNIFTHEIVMANOLSINEZH O TREMLET, SHGHEFEET
LIE—HTL T T TR DJRNAT — U TIERRFHREZITV, HSADHELZEEL, KRDA
AFT TV ADHLHREREREN AT OB EZEOEE TOET, EIX oML kT 2%
e #Hamz B0 7-<ZZICTBREHL B Ed,

The Japan Bioanalysis Forum (JBF) was established by 17 founders from the industries, the regulatory
agencies and the academia in August 2011. The 1st JBF Symposium, the first-ever scientific/academic



meeting focused on regulated bioanalysis in Japan, was held at the same time with over 200 attendees
from home and abroad. Then, the symposium has been held once or twice a year as the place, ‘Ba/

¥’ in Japanese, for discussing bioanalytical matters, e.g. launching a bioanalytical method validation
guideline in Japan, sharing up-to-date information in the industry, and also for fostering young
researchers as next-generation leaders. The symposium will celebrate the 10th anniversary in
upcoming February. We appreciate all the relevant parties continuously supporting the JBF and its
activities.

During these years, the scope of drug discovery and development has drastically changed. The
technologies being employed in the bioanalysis of new modality, e.g. antibodies and large molecules,
has been rapidly developed. Accordingly, the bioanalysts need to stretch their views to outwards in
collecting relevant information, and are required to renovate their skills and knowledge. Here, we hold
the 10th symposium along with the key phrase ‘Open to the Public’ aiming to practically collaborate
with the scientific fields surrounding the bioanalysis, e.g. DMPK, Tox, and Clinical Pharm. We present
several productive sessions on the common issues in the drug development and expect intensive

interaction among participants.

In addition, newly planned events to celebrate 10th anniversary will be also on board, for instance, the
keynote lectures by speakers from surrounding scientific areas, the comprehensive discussions of future
bioanalysis, and the posters by publicly offered presenters. ~All of them are ‘the first appearance’ events
in the JBF symposium.

We cordially invite not only bioanalysts but also those working in various scientific fields involved in
drug development to the 10th JBF symposium. And we hope to provide the “Ba/#;” to have open

discussion of the future of bioanalysis-related world as partners on the same boat.

Hope to see you soon in Yokohama.
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Crawling marks of Bioanalysis

Shinobu Kudoh
Yokogawa Electric Corporation

INAFTFV RO NDIEE D 1990 FACORT-TRELE DT, ESI 128> T, B 'O
Ft& HPLC ZEBEMICEHGL CHEA CTEAEEDTIRSNINOTHD, Z<OEEN, /) Tk
(ZEESGRIEO @R 7 5% LA L QU= FE A Bl y BB — K128 % HPLC S EE 7 &
FHiEEUTHAZRRIALZ, Foxt 1993 FEICITSFEDOZ T 2 MS 2 & O 2V b 7=,
kR & Ik thi#n% i 2 7= HPLC, GC, GC-MS &+ Bt — =%l AT TR TN — 2Ry
T =273 27 B8, B IZEE O LC-MS/MS 2 EIZE & #LX DAV TLESTo, YRHIANAAT
UL AN BT D8k & 7eiE B ASRCK TIE ML L TI T 2B Th o7, 1990 A1, A RFEH 3R
TR O BRIZE T 5 Crystal City 1 EFFEILTUVS AAPS & FDA (X551 HOU—27v
a7 BES AL, OB Shah O CEL THBNATL T =L U ALR—RTC, JIEED T
—ar OMEMEICIGE LTRSS DI, £ D%, Crystal City 2 7V —27 a7 %#%C Guidance
on Bioanalytical Methods Validation &L C FDA 75 2001 2817872, ARG 34 3 1 1
TEED E BRSO &R O EHDHWILE BIE OO LS LR D 7157 1T BT 2566 W),
LC-MS/MS D3 SAF T F UV AD T D FEE R LD RO 4 1ZIEFEIZIT 0T, LC-MS/MS
DFEE 22 2 BIA L CECIZEL O IEE NEE LT~ N w7 2 e 80> BST O AR SEM:,
BT IABENR H OHE O FEFE O B DO HIFR &Sk & 2 E B (2o CHATEAL T 5% v U —F — N —
RE DR EMIT G ZDREBETREIEZN, @i e SOITIEMELSE HAF UV ADRHOER T/~
7oA L QD MS/MS =° HRMS D EREIRMEIZ L~ T, ERe s~ o7 o— w7l
DORTALERG fEIE 23 AT RE T D7D | AR PEME T E L 13RI ) L7208, 2 b D AR R
REN 25 DA THH EVSHESNTFHEIC 2> COD I EITIIREIERR AL D, D%, N
AFT TV AEEEELUTED B 52O F7EO A e 2 S0 R B R AR D238 9 A E fE O =
T —. HHNE CRO 72 E~DREEDBE 2 RIHB W HARTAL DY R FLNAATEEK D E
BHIZ&D LBA {EADRNGIRERR % 7255 B VDMV 2, ZHH 234580 White Paper D&, 2006
£ EBF % /2| ISR O LEEHEDO R MIST DA AX L ADF | EMA IZXDHTARTA L DRED
JiR#E) /) &72Y | United Bioanalyst F)7235im D% 22k L 72 GBC OIFHE), ZZICH BT 5N KER
B L7205 T 2011 4RI JBF 233 2L, JBF DMEIBAVC YR — AR L THARD T AR T A D3
ZRR LTz, ZNHDOIEENE LB L TS T2 I EERS THORNL D HEIFERF A LIz,

It seemed a big leap in bioanalysis that ESI enables to hyphenate an HPLC and a MS analyzer and single
HPLC -MS/MS system swept several numbers of conventional LC systems away in early 90’s. A little
before the leap, activities and discussions on bioanalytical issues or best practices to be shared became
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dynamized amongst bioanalysts. The efforts led to a consensus developed on the importance of method
validations at Crystal City 1 meeting followed by a conference report know as Shah’s paper. The FDA
Guidance on Bioanalytical Methods Validation issued in 2001 was a fruit on the line extended from the
activities. The productivity and sensitivity of bioanalysis were apparently improved since artistic
chromatography and intensive sample preparation can be simplified. However, ESI uncertainty such as
the matrix effects became a common concern in LC-MS based quantitations among many of us
immediately after the practical use of it and due to the inconvenient truths, the activities led toward the
guidance issue. In this presentation, the crawling marks of bioanalysis are briefly traced back with
transitions in bioanalytical methodologies and still useful techniques developed.

ERmAFZ 2 X DRI

BMLIESTAFPR

T350-1101 I5ER)IEHiYi51361-1
URL http://www.bml.co.jp/

¢ BEIVEDE ¢
st E— - IA - IT EFRGREFRSD
T 166-0003 RRELZIAX SMAFrRE1-18-8
TEL 03-5305-1190
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Development of points to consider document on biomarker assay validation in Japan

Yoshiro Saito, Ryosuke Nakamura, Kosuke Saito
National Institute of Health Sciences

ST — i, AR A O L CES B R OB A b b H S T
Do /A A =N —DBAFITIL, B LA AtELILIC ZOSHTHIR NT =2 a B ETH D,
LNLEIRL OS-G0S AF~—h—1Z2 O Hig, [EITIE, EEhE, [EEREFEOER N,
~— IR EER D, FEARMEWE THLT-0  ~ Ny 7 2 EWE N & EN TV DY,
BNZN, @7 FOGEIIHEHEORE DI ENRMEYE T—E L0, FOREbH
Do ZNUHORIEDTD | EIK ARG e LT 2 FEOARGEH SR E S HTIE NI T —ar A
RIAL DIEHETIRSTIRFET, LT LHEE) TRnESn T,

JBF Tid, 2015 FIZTERMPIFEICB W TeM R EZ A4~ — I — L TR 58D
SIHTEICB T DB R NI AT T 4 — ATV ARSI, ZHVTBHZEE B ORI T, &
PERSROONDNAAF~ — T —Z FEFME A L TRHL, HEEE NIV IATL SR D,
ECRMESHI OB B R AR T2 O TH D, F2RFED Crystal City VI Tl THIIIG TN T —
a (fit for purpose) J & TNEHIWT FH ERGRHFEH ) D072 2 FRO DT TV —I12001F Tildim 9~
NREEINTZ, KETIL 2017 4EIT Critical path WFZEATAG, FDA EDFLZFELL T, BHEASTER
[Points to Consider Document: Scientific and Regulatory Considerations for the Analytical Validation
of Assays Used in the Qualification of Biomarkers in Biological Matrices | B3/AZRIA, /XA A~ —7
— DB 5 BB S~ EIE A 0 B 2N RE N, ZOXIARIRO T 3k 4 AMED BFZEHE,
HARDRER LR G A~ = — PR T =2 a A 57— Ml 1T T
ZORR B SO BT A~ —h—B%E, R OZEDOSHEA T — L al RS hTOVAD
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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 on, for example, its existence 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. In
2015, JBF biomarker task force issued “concept paper on quantitative analysis of human-endogenous
substances as biomarkers in pharmaceutical development. US Critical Path Institute publicized in 2017
a draft of “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. However, FDA finalized Bioanalytical Method Validation guidance in 2018,
which includes biomarkers in its scope. Based on these complex situation, our AMED research group
started to draft the point to consider document on biomarker assay validation in Japan. In this

presentation, we will introduce our current activity and future perspective.
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Proposed Selection Strategy of an appropriate surrogate matrix for the successful
quantitation of targeted endogenous substances, based on discussions by a Japan
Bioanalysis Forum discussion group (DG2015-15)

Akira Wakamatsu
GlaxoSmithKline K. K.
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It is important to select an appropriate surrogate matrix for preparing calibration standards and QC
samples while quantitatively assaying for endogenous substances, because a blank matrix that does not
contain the endogenous substance cannot be derived from the species from which the target study
samples are collected. This is because the assay results might be affected, depending on the
characteristics and behavior of the analyte in the surrogate matrix. The DG2015-15 discussed the
recommended selection strategies, focusing on large and small molecules in LBA and LC-MS,
respectively. The group reached a consensus that it was not necessary for the composition of the matrix
to be similar, as long as the required accuracy/precision (for both LBA and LC-MS), parallelism/dilution
linearity and selectivity (for LBA) were achieved with quantitation. Based on this, we established an
efficient selection strategy for a surrogate matrix, by considering the following matrices with simple
compositions as the first candidates:

- LBA (for large molecules); protein (e.g., BSA, casein) containing buffer
- LC-MS (for small molecules); simple solvent (e.g., water, buffer)
Our recommended strategies for selecting the surrogate matrix have been described using flow charts.

Methods to verify the appropriateness of the selected surrogate matrix have also been proposed.

Below members participated in DG2015-15 and discussed and published the manuscript. Shoko Ochiai,
Eiko Suzuki, Yoshinobu Yokota, Midori Ochiai, Yosuke Kotani, Satomi Sasahara, Keita Nakanaga, Yuki
Hashimoto, Satoko Ueno, Nozomu Kato, Satoshi Kawada, Jun Hayakawa, Eiichi Shimada, Shinya
Horita, Akane Iwata, Kazuaki Sakai
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Clinical biomarker assay platform for drug development.

Takashi Miyayama
Chugai Pharmaceutical Co., Ltd.
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The biomarker research, identification and biomarker assay to show relationships between the drug
candidates and their effect or side-effect are essential works for recent drug development. Because of
the wide variety of analytes, assay platform and the clinical samples, we need to pay attentions to assay
method validity and sample quality for the data quality assurance.

The guidance or guidelines for bioanalytical method validation in biological matrices have been issued
by regulatory authorities over the world. For the biomarkers, the details of validation items and
acceptance criteria are not always specified in some of guidance proposed in these few years. They
sometimes depend on the timing of biomarker assays or intended purpose of the obtained biomarker

assay data, made decisions by industries.

In this presentation, some biomarker assay platforms and their method validations, which Chugai had
experiences in the clinical studies, will be introduced. In addition, the sample quality issues for the
biomarker assay will be referred too. We will be pleased to discuss the envisioned future of biomarker
assay in the field of clinical research for drug development, through this symposium.
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Case Study of the Analytical Validation of Biomarker Assay Using Immunoassay
Platform in Non-Clinical and Clinical Studies

Akihide Tsujimoto
Mitsubishi Tanabe Pharma Corporation
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Biomarker strategy has become extremely important for drug development. On the other hand, it is
difficult to standardize the method evaluation procedure and its acceptance criteria due to the variability
of its usage and the nature of the biomarker measurement. Therefore, the analytical method validation
of biomarker is performed based on the “fit-for-purpose” concept.

I would like to show some case studies of the biomarker method validation to investigate efficacy/safety
or “mode-of-action” in non-clinical and clinical studies. I expect that bioanalytical scientists would
discuss their opinion and share technical information throughout the industry, as a result, drug
development would progress more and more with these biomarker strategies.
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Challenges and opportunities in developing a sound bioanalytical
strategy for PK assessment of Antibody Drug Conjugate Therapeutic

Boris, Gorovits
Pfizer Inc, 1 Burtt Rd Andover, MA 01810 USA

Antibody-drug conjugates (ADCs) combine the high specificity of a monoclonal antibody (mAb) for a
target antigen with a highly potent cytotoxic activity of small molecule drugs. Although the ADC
concept is relatively simple, successful design and development of such “targeted missiles” is a complex
task. Understanding the Pharmacokinetics (PK), Pharmacodynamics, and Absorption, Distribution,
Metabolism, and Excretion properties of ADCs is critical for their successful development.

ADCs are complex molecules containing heterogeneous mixtures of species with different drug-to-
antibody ratios (DAR), and different sites of conjugation. The heterogeneity in starting reference
material may evolve further in vivo. These inherent characteristics of ADCs require additional
consideration when evaluating their pharmacology as well as bioanalytical and PK properties. For
instance, the structural complexity and heterogeneity dictate the need to monitor multiple analytes for
understanding ADC PK and disposition. Multiple analytes help to capture the many facets of the
behavior of these complex molecules, such as the rate of drug loss from an ADC (i.e., linker stability),
the effect of conjugation on ADC clearance, and ultimately the exposure—response relationship.
Depending on the information sought, bioanalytical methods such as ligand binding assays (LBA), liquid
chromatography separation coupled with mass spectrometry detection (LC-MS), and combination of
both methods are employed for analyzing diverse ADC analytes. In addition novel methods to measure
cellular binding and disposition are used to help understand exposure at the intra-cellular site of action.
High level information regarding methodologies applied in assessment of PK for ADC compounds and
considerations of the bioanalytical strategies for ADCs based on the current industry practices that take
into account the complexity and heterogeneity of ADCs will be discussed.
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Technical Challenges for the Quantitation of Total and Free Therapeutic Antibodies

Ichio Onami
Chugai Pharmaceutical Co., Ltd.
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Accurate quantitative information on therapeutic antibody concentrations from both preclinical and
clinical studies is critical in supporting drug development. These data enable the assessment of the
pharmacokinetics/pharmacodynamics (PK/PD) relationship, efficacy and safety. Depending on the
required information, a bioanalytical strategy and an analyte (free, total or both) to be quantified may
differ, especially in cases where binding partners such as soluble targets or anti-drug antibodies are
present in relevant amounts. In many instances, since free drug exposure is considered as relevant to
pharmacological effect, free drug assays are becoming more important. On the other hand, total drug
exposure can further help describe the dynamic interaction between drug and binding partners. However,
confirmation of the exact forms that are being measured by the bioanalytical method can be technically
challenging.

This presentation will provide a practical approach to method selection for total and free assays and
present bioanalytical approaches to characterize and qualify total and free assays and also limitations
and challenges.
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Achievement of the anti-drug antibody assays in the Chugai’s antibody drug
development over the last decade and current perspectives.

Kazuhiro Mivya
Chugai Pharmaceutical Co., Ltd.
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A lot of biotechnology derived drugs are developed and launched these days. In the course of the
bioanalysis of the biopharmaceuticals, anti-drug antibody assays are required for the immunogenicity

assessments.

This presentation will include the outlines of the anti-drug antibody assays that have been performed for
the Chugai’s therapeutic antibody drugs approved in Japan. Also the immunogenicity assessment policy
on the developing products will be summarized.

We will be pleased to exchange information to enable an appropriate and adequate immunogenicity
assessments by introducing our current policy, platform and their changes.

HEEAICLY, ZORKIZEIH 1120 06ICEFE IS £ L7 [501/502],

This presentation is moved to ‘Technologies Supporting Bioanalysis’ session at 11:20 on Day 3
[501/502].)
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Challenges for the 21** Century Bioanalyst

Philip Timmerman
European Bioanalysis Forum, Belgium

In his presentation, Philip will provide some food for thought to the bioanalytical community at large on
the challenges for the future.

The rapidly changing landscape in Pharma R&D will require the bioanalysts to rethink some of their
current processes to assure continued added value in a rapidly changing and more global drug R&D

environment.

These challenges include new disease areas, changing portfolios with challenging (bio)molecules,
availability of more and more complex (hyphenated) technologies, biomarkers, the increased need for
stakeholder interactions or how to manage a changing and increasingly challenging regulatory

expectations.

The presentation can be an inspiration for the future bioanalysts, but above is intended as a step stone
for discussions between the bioanalysts, the bioanalysts and the regulators and/or the stakeholders.

It should remind us that if we only keep our eyes on the ball (i.e. our own bioanalytical silo) we may

miss the goal: bringing safe, affordable and effective drugs faster to the patient.
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Future of Bioanalysis

Yoshiaki Ohtsu, Ph.D.
Astellas Pharma Inc., Japan Bioanalysis Forum
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The session “Future of Bioanalysis™ consists of four presentations. The first three presentations were
about the history of bioanalysis, perspectives of bioanalysis technologies and CRO services, and an
outlook of bioanalysis from the perspectives of the EBF. This final presentation will discuss future of
bioanalysis in consideration of external environment.

There is a good chance that bioanalysis will continue to change, and that there will be an increasing
number of topics in this field. Some examples of these will be outlined in this presentation. It is natural
that such changes and abundance of topics will prompt a need for cross-organizational discussions and
global collaboration. I believe that JBF will be able to meet these needs, and thus contribute to the bright
future of bioanalysis.
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Assessment of drug-drug interaction risks using endogenous substrates of drug
transporters

Hiroyuki Kusuhara
Graduate School of Pharmaceutical Sciences, the University of Tokyo
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ZE K 1) Chu X et al Clin Pharmacol Ther 104:836, 2018, 2) Rodrigues AD, et al Clin Pharmacol Ther
103:434, 2018, 3) Yoshikado et al CPT Pharmacometrics Syst Pharmacol 7:739, 2018, 4) Takehara et al Pharm

Res35:138, 2018, 5) Nakada et al Drug Metab Pharmacokinet 33:103, 2018, 6) Imamura et al Clin Pharmacol
Ther 89:81, 2011.

Drug transporters that act as xenobiotic detoxification systems accept diverse compounds as substrates.
Those include endogenous metabolites, which are accumulated in the body when transporter activity is
significantly decreased. Hence, they could serve as surrogate probes to investigate transporter-mediated
drug-drug interaction in early clinical stage of drug development. This presentation will introduce the
recent progress in identification of endogenous substrates for drug transporters, such as OATP1B, OAT1,
OAT3 and MATE1/2K using clinical samples, and their performance. Furthermore, conducting model-
based analysis of drug-endogenous compounds interaction data using a physiologically-based
pharmacokinetic models is expected to improve prediction accuracy of DDI risk.
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Evaluation of CYP3A activity in patients with kidney failure using endogenous
substances

Yosuke Suzuki
Department of Medication Use Analysis and Clinical Research, Meiji Pharmaceutical University
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VB BEWinterleukin-6 (IL-6) <° tumor necrosis factor-alpha (TNF-a) 72E ORIEME A A
Y DOREEPIREIILTWDD, EMIBITARFHIZEA LRI TR,

ARER T, BARBFICBITD CYPIA {EMEZ AT 48-OHC IR EAFEEIZ L CREmL . =D
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4B-Hydroxycholesterol (4B-OHC) is formed solely by cytochrome P450 (CYP)3A and have been
reported to be useful markers for CYP3A phenotyping in vivo. 4B-OHC is slowly eliminated from the
circulation due to slow 7a-hydroxylation by CYP7A1 and CYP7AL1 is not affected by renal failure,
suggesting that the kinetics of 4B-OHC is not affected by renal function. Hence, 4B-OHC is suitable for
the evaluation of CYP3A activity in patients with kidney failure.

The expression level and activity of CYP3A show large intra- and inter-individual variability, which
contributes to unpredictable drug response and toxicity. A multitude of genetic, environmental, and
physiologic factors have been reported to influence the variability of CYP3A expression and activity. As
the physiologic factor, kidney failure is known to decrease CYP3A activity in humans. Some uremic
toxins, parathyroid hormone (PTH), and inflammatory cytokines such as interleukin-6 (IL-6) and tumor
necrosis factor-alpha (TNF-a) have been reported to induce downregulation of CYP3A in kidney failure.
However, the effects of the factors on CYP3A activity in humans remain unknown.

The purpose of this presentation is to introduce the recent studies which show CYP3A activity and the
factors to affect CYP3A activity in patients with kidney failure using plasma 43-OHC concentrations.
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Bioanalysis of endogenous biomarkers for transporters-mediated
DDI evaluation — method development, validation and
implementation consideration

Jianing Zeng
Bristol-Myers Squibb Company

A new chemical entity (NCE) entering clinical development can potentially cause drug—drug interactions
(DDIs) by inhibiting or inducing the drug-metabolizing enzymes or transporters responsible for
elimination of co-administered drugs. Several transporters (OATP1B1, OATP1B3, OAT1, OAT3, OCT2,
MATE] and MATE2-K, etc.) are responsible for the cellular uptake and efflux of various endogenous
compounds in liver, kidney and intestine. These transporters are important in the absorption and
disposition of a number of drugs and are the rate-determining step for drug clearance. For example,
OATP-mediated DDIs are a substantial cause of drug toxicities and one of the major reasons of
cerivastatin withdrawal from the market. Understanding the transporter-based interactions of a drug
candidate with frequently co-administered medications is important for patient safety and is also required
as part of the regulatory application for new drugs.

Traditionally, formal clinical DDI studies are required to evaluate the transporter DDI potential. These
studies can be expensive and time consuming. The ability to use endogenous markers to predict
transporter-mediated DDI in vivo could provide significant cost savings, decrease false positive
predictions without unnecessary risks for DDI study participants, and the information could be obtained

earlier in development, ie, during the first-in-human study.

In order to wvalidate coproporphyrins (CPI/CPII), 1,14-tetradecanedioic acid (TDA), 1,16-
hexadecanedioic acid (HDA), pyridoxic acid (PDA) and others as endogenous biomarkers for evaluating
OATPs, OATs and other transporters-mediated DDIs, robust quantitative assays for these biomarkers
have been developed in our laboratory with established selectivity, accuracy, precision, sensitivity,
dynamic range, reproducibility, stability, dilution linearity and parallelism according to FDA guidance
fit-for-purpose validation. The focus of my presentation will be on method development, validation and
implementation consideration for these transporter biomarkers. Some data from biological samples
showing potential utility of the assays will also be presented. In addition, BMS bioanalytical strategy
supporting the endogenous biomarkers will be discussed.
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Development and validation of an LC-MS/MS method for determination of
biomarker of CYP3A activity

Yuri Takeda', Tatsuya Ikehara!, Kumi Hashimoto', Mizuki Ninomiya', Eriko Noshi',

Hiroshi Hashimoto?, Hirotoshi Morita?, Jun Hayakawa', Tomoyuki Ohkawa', Shuichi Ohnishi!, Hiroshi
Hasegawa!

I Shionogi & Co., Ltd., > Shionogi Techno Advance Research & Co., Ltd.

WM EA/ER (drug drug interaction; DDI) (2L OIER T 256, T LREITEA
NEUDGENHLHT-0, BRGEMILEMD DDl AT vy LR 52 mWa e 724
MEHTLOHELHEIET L L TEETHS. BifE, DDI OEK LR Y RHEESRE cytochrome
P450 (CYP) (ZBILC, BARMEAILA WD in vitro (23T 2558 - FLERE, B A 0 M i e
D DDI AR T vy Lk RAREST-#4, BRI DDI 3R COFH 3o i A R B 1 KT 3 B A5 F
fliL T2, E&IR DDI 3RBRATIC DDI AT o v VAR 952813, BiR DDI iRBRO S5k e
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FPT TV MLEEZ AT CYP OVEMREEIEBE S DA~ — I — DR L Ef LR R, 4B-
Hydroxycholesterol (BE#) K U8 25-hydroxycholesterol Z L L CTHHIL, BIZ in vitro 3BRIZE
W, BN CYP3A4 CTART DI EAMEFRLTZ. LC/MS/MS % H\WTC, #H%D hydroxycholesterol ¢
BRI BEZ AL, S8R 52 m U IZE ML TR B A I E CELSRMF AR E L.
Fio, HHEANVT —Tad, MER R - HEK L EMLZERML, WT b B RTH
>7z.

5 BT CYP3A DIRWEEEA rifampicin M ORUOBEE A itraconazole 2% H & 54 D, /N
AF~—H— O MILE R E 2R E L. D55, 4B-hydroxycholesterol I X rifampicin $5¢5-
FEIZBWTH 5 0 EHAPROLIZD, itraconazole % G- TOEE IO TN THHoT-. 25-
Hydroxycholesterol & rifampicin % 5-#£ TlX, Z&ENIBO LR T2, LLEDFERNG, 4p-
hydroxycholesterol | 375 B LD BZ ML CEHNAF~— I — LR D AIREME D RIBS LT,

Two CYP3A-DDI biomarker candidates, 4p-hydroxycholesterol and 25-hydroxycholesterol, were
identified. After a sensitive LC-MS/MS method was developed and validated, the candidates in human
plasma were measured. The concentration of 4B-hydroxycholesterol were increased by rifampin,
however, there was little change of the concentrations of 25-hydroxycholesterol. Therefore, 4p3-
hydroxycholesterol could be useful DDI biomarker to predict CYP induction.
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ICH M10 and FDA 2018 BMV Guideline: Feedback from the EBF

Stephen White
GlaxoSmithKline R&D, UK

In this presentation, Steve will provide feedback from the European Bioanalysis Forum (EBF) regarding
two recent topics of key importance to the bioanalytical community:

Since formation of the ICH M10 Working Group, the EBF has sought to discuss and highlight areas of
concern across the industry, where the existing Health Authority BMV Guidelines offer ambiguity or
contain conflicting expectations. To that end, in 2017 EBF collaborated with JBF and AAPS to hold
“sister meetings” in Weehawken (USA) and Lisbon (Portugal), where industry experts discussed their
hopes and expectations for a harmonized BMV Guideline, providing feedback to the industry
representatives from the ICH M10 Expert Working Group who attended those meetings. Steve will
briefly share the key feedback from the Lisbon meeting and share the EBF plans for 2019, as it seeks
work with the industry during the public consultation period for ICH M10.

In May 2018, the FDA BMYV Guideline became effective. Many in industry are now working to interpret
this new guidance document and implement process changes within their organizations. EBF conducted
a survey of its members to highlight any areas of ambiguity or misunderstanding. The topics highlighted
were discussed during the EBF Year End Members Meeting (2018, Barcelona) and then subsequently
shared during the 10" EBF Open Symposium (2018, Barcelona), as part of a panel discussion which
included industry experts from Europe, US and a representative from the FDA CDER. Steve will share
a summary of the discussion points highlighted by EBF and of the Open Symposium panel discussion

session.
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Development of bioanalytical method for antisense therapeutics and challenge on its
standardization

Yuchen Sun'!, Shin-ichiro Nitta?, Kosuke Saito', Tokuyuki Yoshida®, Takao Inoue®, Ryuta Hosogai,
Keiko Nakai?, Yoshiro Saito'.

! Division of Medical Safety Science, National Institute of Health Sciences,

2 LSI Medience Corporation,

3 Division of Molecular Target and Gene Therapy Products, National Institute of Health Sciences.

Antisense therapeutics are chemically synthesized single-stranded oligonucleotides, which account for
the greatest proportion of clinical available oligonucleotide therapeutics as well as those under clinical
trials. Antisense therapeutics (hereafter referred to as antisense oligonucleotides, ASOs) bind to target
mRNAs or pre-mRNAs, after which ASOs can be effective by suppressing target gene expression via
RNase H1-dependent RNA degradation or modulating splicing patterns of target genes. Recently, liquid
chromatography coupled with high resolution mass spectrometry (LC/MS) has gained substantial
attention in the field of ASOs bioanalysis in terms of highly sensitive detection of original ASO
molecules as well as their potential metabolites. However, despite substantial experimental effort on the
development of its bioanalytical method, the appropriate sample preparation and analytical methods are
still not well-established and standardized. Therefore, in moving forward towards practical application
of LC/MS-based ASOs bioanalysis in clinical and pre-clinical studies, using mipomersen (clinical
available ASO for homozygous familial hypercholesterolemia patients) as a model ASO, we aimed to
develop an easy and reproducible extraction and analytical method for LC/MS-based ASOs
measurement. As for extraction step, we first compared phenol-chloroform-based liquid-liquid
extraction with Clarity OTX solid phase extraction using rat plasma spiked with mipomersen without
2’-O-methoxyethyl moieties. Our results demonstrated that Clarity OTX showed significantly higher
recovery rate than the conventional method (p < 0.01). By further optimizing the extraction method
using Clarity OTX, we successfully achieved >80% recovery of mipomersen from rat plasma. Next, the
extracted mipomersen was separated using ion pair chromatography equipped with metal-free C8
separation column, where triethylamine and 1, 1, 1, 3, 3, 3-hexafluoro-2-propanol were used as additives.
Afterwards, mipomersen was detected by high resolution MS using multiplexing MRM mode. As a
result, standard curve built by extracted mipomersen samples showed good linearity (0.8 - 400 ng/mL,
2 = 0.9997). Importantly, no carry-over peak was observed in processed matrix blank sample after the
measurement of 400 ng/mL sample. Overall, we developed highly sensitive analytical method for
mipomersen in the current study. Although multi-center validations are necessary for its standardization,
our data demonstrate that Clarity OTX-based preparation followed by LC/MS detection would be a
useful method for ASOs bioanalysis. Besides the above-mentioned results, we will also present
important technical points upon bioanalysis of ASOs.
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Hybrid Immunoaffinity LC-MS/MS Pharmacokinetic Assays in the
Development of Biologic Protein Drugs

Surinder Kaur
Genentech, a Member of the Roche Group

Small molecule bioanalysis is typically performed by LC-MS/MS, whereas, ELISA is the commonly
used method for the quantification of protein biotherapeutics. More recently protein biotherapeutics
are often structurally complex, with formats including fusion proteins, antibody-drug conjugates,
bispecifics, antibody fragments and cyclic peptides. This has lead to the development of new hybrid
bioanalytical strategies involving affinity capture (IA) and LC-MS/MS as an alternative approach for
protein bioanalysis. Key advantages of hybrid methods include high selectivity, minimal matrix effects,
and multiplexing capabilities. ~Signature peptides unique to the therapeutic mAb can be identified by
performing in silico digestion with trypsin and are used for quantification of the protein. Various analyte
enrichment approaches can be evaluated to develop an A LC-MS/MS method for the quantification of
a biotherapeutic. Reagents that are not of suitable quality for ELISA may be used in the affinity capture
analyte enrichment step of hybrid IA LC-MS/MS. For antibodies, generic binding enrichment reagents
such as protein A may be used to determine “total” biotherapeutic concentrations. Specific reagents such
as target antigen or anti-idiotypic antibodies may be used to determine “free” therapeutic concentrations.
This talk will present highlights of IA LC-MS/MS pharmacokinetic assay development and validation
with a variety of nonclinical and clinical drug development case studies.
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Early phase ADME evaluation using High-Resolution Mass Spectrometer

Junya Kato, Yoshimi Kojima, Norikazu Matsunaga, Haruo Imawaka
Pharmacokinetic Research laboratories, Ono Pharmaceutical Co., LTD.
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In the early stages of new drug development, it is important to contribute to synthetic plan and R&D
decision making by timely assessment of a number of compounds. In the pharmacokinetic field,
evaluation and optimization of ADME screening and PK screening data plays an important role in drug
discovery and development. LC-MS/MS has been playing a central role in the measurement for a long
time, and this trend is considered unchanged for the time being. While LC-MS/MS has many advantages,
it also requires conditioning for each compound and is not suitable for the compounds that are unlikely
to generate product ion.

High-resolution MS (HR-MS) uses precise masses derived from molecular formula. Therefore, it is
possible to analyze unchanged compounds and metabolites without conditioning. In the meantime, there
seemed to be problems such as sensitivity, dynamic range, scanning speed, we feel that the use for the
quantitative purpose has been increasing with the improvement in the equipment performance in recent

years.
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Quantification of Nucleic Acid Molecule by Enzyme-linked Oligosorbent Assay
(ELOSA)

Yosuke Kotani
Shin Nippon Biomedical Laboratories, Ltd., Pharmacokinetics and Bioanalysis Center
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There are various analytical methods such as analyses using LC-MS/MS or PCR for analyses of nucleic
acid molecules. Enzyme-linked Oligosorbent Assay (ELOSA) which combines the principle of
Hybridization with Enzyme-linked Immunosorbent Assay (ELISA) is known as one of those analytical
methods. In ELOSA, using horseradish peroxidase among others, color or fluorescence according to the
enzyme reaction using a chromogenic or fluorogenic substrate is measured and quantified. This time, to
determine pharmaceutical product in plasma from cynomolgus monkeys administered with nucleic acid
pharmaceuticals, an electrochemiluminescence analytical method, using a ruthenium conjugate (Meso
QuickPlex SQ 120) and a fluorescence analytical method incorporating an alexa conjugate [Gyrolab xP
workstation (automatic LBA analytical instrument)] , used like ELISA in a ligand binding assay (LBA)
as an analytical method, was developed and its sensitivity and simplification compared. The
electrochemiluminescence analytical method had approximately 4 times higher sensitivity than that of
the automatic LBA analytical instrument. On the other hand, half of the analytical procedure could be
automated with the automatic LBA analytical instrument, simplifying the analysis procedure. Many
ELOSA methods using two oligoprobes are employed, however, in this presentation we report the
comparison and results obtained with a one oligoprobe approach.
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Simple Quantitative Imaging Mass Spectrometry for Drug
Distribution Analysis in Tissues

Yukari Tanaka' and Ken-ichi Nezasa?
I Shionogi & Co., Ltd., > Shionogi Techno Advance Research Co., Ltd.

Mechanistic understanding of pharmacological and toxicological events in vivo can improve the chances
of a candidate compound in succeeding in clinical trials. Many analytical tools aim in the assessment of
the in vivo distribution of a drug and its metabolites in target tissues. Liquid chromatography-tandem
mass spectrometry (LC-MS/MS) with electrospray ionization has been extensively used in drug
distribution studies. However, LC-MS/MS cannot provide spatial information on the drug’s distribution
within an organ because the analyte is extracted for quantification from homogenized tissue samples.
Matrix-assisted laser desorption/ionization imaging mass spectrometry (MALDI-IMS) was used to
directly visualize the distribution of small (drugs, lipids, and endogenous metabolites) and large
molecules (peptides and proteins) in tissue sections without labeling. According to the reported
quantitative MALDI-IMS methods, the calibration curves were prepared using the sample solutions
formed after drug was spotted onto blank tissue surfaces or spiked in blank tissue homogenates. These
methods have required complicated procedures to prepare the calibration curves for quantitative
MALDI-IMS owing to the sampling of some blank tissues, preparations of blank tissue sections, and/or
blank homogenate block samples, at every IMS measurement. Therefore, a lot of times were necessary

to obtain the tissue concentrations of each drug using the previous quantitative MALDI-IMS methods.

Epertinib (S—222611) is a potent, reversible, and selective tyrosine kinase inhibitor of the epidermal
growth factor receptors (EGFR), human EGFR2 (HER2), and human EGFR4. We developed a simple
quantitative MALDI-IMS methodology to analyze the concentrations of epertinib and lapatinib as
competitive agents in brain metastasis regions in intraventricular injection mouse models (IVMs) of
HER2-positive breast cancer (MDA-MB-361-luc-BR) or T790M—-EGFR-positive lung cancer (NCI-
H1975-1uc) cells. The calibration curves of epertinib and lapatinib elicited good linear responses and
broad dynamic ranges, and were constructed for quantitative MALDI-IMS by spotting standard
solutions onto the glass slides with the administered brain sections without blank tissue sections. We
confirmed in this study that epertinib and lapatinib were sufficiently extracted from brain sections of the
HER2-positive breast cancer [IVM after oral administrations. Based on the calibration curve, extremely
low variabilities (RSD < 20%) were elicited at each concentration of epertinib. Moreover, epertinib
concentrations observed in brain sections of the T790M—-EGFR-positive lung cancer IVM as quantified
by the MALDI-IMS methodology were similar to those by LC-MS/MS. Our reproducible and
quantitative MALDI-IMS method would be very useful in selecting prospective drug candidates at early
stages of drug discovery and development because it allows a mechanistic understanding of the efficacy
and toxicity and pharmacokinetic/pharmacodynamic analysis of candidate compounds.

Reference
Y. Tanaka et al., Sci. Rep. 8, 1-12, 2018.
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Leverage of Bioanalysis in Early Clinical Trials

Yuji Kumagai
Kitasato Clinical Research Center, Kitasato University Hospital

To secure safety of subjects is the primary interest in conducting early clinical trials, and it is essential
to utilize bioanalysis for the safety. The tragedy cannot be forgotten that occurred during the first in
human trial in France, which might have been avoided if drug concentrations were monitored carefully.
In most of the cases, pharmacological effects (PD) and adverse effects depend on drug concentration,
and pharmacokinetic (PK) information is extremely important to assess the safety of a drug and essential
for step-up-criteria in FIH studies. Another aspect of PK is “microdose” study. The microdose study
is a convenient tool in some cases of drug developments but the dose will be very low and drug assay
should be very sensitive. Thus, in early clinical trials, desired characteristics of PK assay will be speed
and sensitivity.

PD is also important in early clinical trials for safety and efficacy. What we need most now is specific
and sensitive markers for acute organ injury. For instance, AST/ALT are not specific enough and
serum creatinine responds too late. Quest for new safety markers is also expected.
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Practical Operation of Equipment and System in a GLP Laboratory (the main focus
on LC-MS/MYS)

Yoshihisa Kusakawa
Japan Society of Quality Assurance GLP Division, CMIC Pharma Science Co., Ltd.
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The activity focus of Study Group 3, Good Laboratory Practice (GLP) Division of Japan Society of
Quality Assurance is to investigate and propose detailed procedures to ensure the reliability of electronic

data and computerized systems of non-clinical studies.

GLP Advisory Document No. 17, issued by OECD in April 2016, proposed that equipment and systems
used in GLP studies be categorized by their performances and risks and to establish appropriate
guidelines and procedures for operation management in each category. To conform to this guidance, we
categorized a wide range of equipment and systems used in GLP facilities, ranging from simple devices
to integrated systems, and proposed their operation management method.

In GLP facilities, routine studies are often conducted in accordance with the Guidelines for Toxicity
Studies of Drugs and the types of equipment and systems possessed by the facilities were limited. We
classified these equipment and systems into eight categories according to their performances, risks, and
other factors, and established the operating methods in each category.
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Point of view to assure the analytical data

Misae Ito
Japan Society of Quality Assurance GLP Division, Chugai Pharmaceutical Co., Ltd.
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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 addition, a GLP-quality assurance unit (QAU) is required to develop standard operating procedures
(SOPs) for inspecting qualification/validation throughout the life cycle, and to inspect the equipment to
ensure the reliability of data processed by the equipment.

Although the use of appropriately qualified/validated equipment can improve data reliability,
overreliance on such validated equipment may lead to problems with operational activities.

For this reason, GLP-QAU is involved in the inspections above, as well as the inspection of related
documents and processes (test procedures, etc.) to ensure the reliability of analytical data.

In this presentation, I will present detailed viewpoints of QAU on inspection of sample measurement
using measuring equipment such as LC/MS/MS.

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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Commentary on the ICH S3 Q&A document

Jihei Nishimura
Pharmaceuticals and Medical Devices Agency
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Introduction of toxicokinetics (TK) evaluation into toxicity study revealed systemic exposure of test
compounds in test animals. In addition, TK evaluation enabled the understanding of the relationship
between the toxicity and systemic exposure. As a result, TK evaluation is now becoming an important
tool to estimate the risk in human. Recently, improved analytical sensitivity of measurement instrument
has made the amount of a specimen required for measurement and enabled microanalysis smaller and
made microsampling techniques available for TK evaluation. Based on such that background, ICH S3A
Q&A was established aiming at facilitating microsampling techniques and was finalized: reaching step
4. In this presentation, the Japanese version of ICH S3 Q&A document will be discussed.
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Status of microsampling application in foreign countries/region

Yoshiro Saito, Kosuke Saito
National Institute of Health Sciences
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ICH S3A Q&A, focus on microsampling was finalized in 2017. In addition to increasing the sensitivity
of drug measurement apparatus, this Q&A became a topic based on the movement of animal welfare in
Europe. Therefore, longer history on microsampling application is in Europe than in Japan, and thus
many papers have already been published from foreign companies. For capillary microsampling, its
application to GLP toxicity studies was reported in 2017, in which 32 pL of blood has been drawn per
time point. They have applied to 26 GLP tests in 12 projects. As for dried blood spot (DBS) using cards,
a report on blood collection of tail vein from pregnant rats was published in 2015, and showed a good
correlation between the data from the DBS measurement and those from the plasma measurement.
Recently, several papers using Volumetric absorptive microsampling have also been reported. The
National Center for the 3Rs was established in 2004 to correspond to the UK Parliament report, and is
operated under the Medical Research Council. One of its target issues is microsampling. Furthermore,
for clinical application, a systematic review on microsampling of antibiotics was publicized in 2018. In
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Japan, DBS was used to collect blood from fingertips of gefitinib-administered patients, and a good
correlation of the DBS measurement was seen in those with plasma. We will show the outline of the

trends related to microsampling, mainly in foreign countries.
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Toxicity evaluation and TK —Time Course Sampling and Sparse Sampling

Hirohiko Ohtsuka
Axcelead Drug Discovery Partners, Inc.
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Blood microsampling in toxicity studies are introducing in many facilities according to ICH S3A Q&As.
However, it is important to consider the methods of microsampling other than bioanalytical procedures
such as the site of blood collection, the volume and the number of samples taken in a given period, and
the type of blood collection device for minimizing the effects of microsampling on toxicological
evaluation.

In this session, I will present the data about the effects of microsampling on toxicological parameters in
rats and mice. The pros and cons in time course sampling and sparse sampling methods will be discussed.
It is hoped that this presentation provides an opportunity for determining the standard method in blood
microsampling and leads efficient and effective TK data acquisition in toxicity studies.
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Toxicity evaluation and TK - Blood sampling site and device -

Yui Akagawa, Eiji Murata, Keiko Nakai, Atsushi Iwai
LSI Medience Corporation
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T L TEIZT AAREZDOM AT IEIZ OV TR T 5,

The Q&A on Microsampling (MS) was finalized at the ICH assembly meeting held in Nov. 2017. MS
is a useful technique in which safety data and drug exposure can both be evaluated in the same animals
in studies using rodents, which also contributes to animal welfare. Therefore, MS is expected to
become more popular due to these advantages.

On the other hand, reports on the equivalence of MS with conventional blood sampling methods and the
effects on toxicity evaluation of blood sampling from animals in the main study group are not sufficient.
In addition, under present circumstances, there are various issues that need to be studied such as the site
of blood sampling, procedure, equipment (device), blood treatment method, etc.

We reported the results of our fundamental studies on MS at the 44th (2017) and 45th (2018) annual
meeting of the Japanese Society of Toxicology, and are continuing to conduct studies. In this session,
we will be introducing the effects on toxicity evaluation and toxicokinetics of different MS blood
sampling sites and the methods of use of the devices used in our studies.
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Biomarker calibration standards in ligand binding assays: Feedback from JBF
Understanding the issues in qPCR bioanalysis before planning validation
Recommendations for regulated biomarker analysis using LBA kits
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7= O EHIR

Automated LC/MS/MS Analysis Assisted by MEPS® (Microextraction by Packed
Sorbent)

The Immunomodulatory Effects of Cancer Therapy on IFN-Gamma Responses in the
Periphery

Immunocapture-LC-MS/MS {£IZ X % & b M8 & DML ' soluble PD-1 3 BE 45 7
-ECL {£ & DI

Critical Reagents % characterize 7% HZ 4 — TrastuzumAb TD 7 — A A X T ¢
Quantitative Determination of Serum Creatinine in Mice using Hydrophilic
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Interaction Liquid Chromatography (HILIC) Coupled with High-resolution Accurate-
mass (HRMS) Orbitrap Mass Spectrometer

AREREHIZ BT B 3o A~ — B — R EEHIE L O el

b MSER A EFIRENIEE (PUFA) RET O E B AT IS 1T 5 R o 52
Hybridization 75 % FV 72 KR 1R 3K D & BB %

AR ERE - ARRER A A~ — D — DA FTF VA

B A WA — A=Y 3 b

b MEFREIR T O == A L QL0 IR EERIE 15 0 BARS

HEMIC X D BUHI N1 4T v 2 D5h=RAL

Development of a novel LC-ESI-MS/MS method for quantitative determination of
endogenous markers in plasma for evaluation of CYP3A induction

CYP2A6 B in LR DRI E L OHFS

PURESRIZXI T 54 T 4 A4 A 7 DNA T 7 X ~—DEJENAFTFY
A~D R

PERYVE BRI 1T 2 0T O B R AS =

LC-MS/MS T & 2 HifAR = 5 78 15 D M M OV A

NAFT Y U AZFERERRIZ 1T D SEND %t & 2 DR
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IMBC & W\ 5 DAEIT &~ A 7 S F— LBFFEIC DN T

Live Single-cell MS |Z K DAl U U REE 54T

NA F === EIZBIT AT 2 Mt

A A =TT MS & T AR 53 IE R i+ HRFEAEZ ~ & (SHRSP)
FIEFary ha—7y b (WKY) ORNT X/ BROE B
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How should we be able to standardize the lipidomics data?

Future relationship between Pharma and CRO in bioanalysis outsourcing.
Quantitative Data of High-Resolution Mass Spectrometry (HRMS) for Bioanalysis
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DG2018-35: Giving consideration to accuracy and precision criteria (2)

Makoto Niwa!, Takuho Ishii?, Ayumi Ueda®, Hisashi Kato*, Naoko Nakai’, Shinya Hosaka®, Tsuyoshi
Mayumi’, Yutaka Yasuda®, Tatsuya Yamakawa’

! Nippon Kayaku Co., Ltd., ° Sunplanet Co., Ltd., > Shin Nippon Biomedical Laboratories, Ltd.,

4 Biotage Japan, Ltd., 3 Daiichi Sankyo Company, Limited, ¢ Kaken Pharmaceutical Co., Ltd.,

7 Zensei Pharmaceutical Co., Ltd., ® Toray Research Center; Inc., ° Fujifilm Corporation

A Discussion Group (DG) Tl, BEJEIH 5-5UBREFO R 531 ~DBLFERI 72 B0 7 D FERE
&, BRFETO W B RS il SN D08k GER LT mikE EE 72 7 BT ik CldZe ) THEOL AL HIEM D
B ORI T EERFILT-.

FRFHTE B P31 D) O E 8970 E IS Tt R E L B e Y a7 — MEEY E )
FEHSNDGENHL0, HHTEORHRBIZ > TULEO@EUIMEICERML RIS TWA[1]. 22
T, EFMBATE LY A TR SR 2O (2R 7 15 CE &0 AT, 2oV T RIERER T
D F AT AT E i SR W BB HTE DA [2,3]) DIER N E IS L EN TRt LIZ.

F72, RO EE K O E ORIl R TlE, s —MEMEYE 2 AW -EREOEYIMEEZE DX
NTFHM T2 BfE TIXAR . 2D, NENSOEEEAL, HIEREEYE Thitns
—MEEWE 2 H T D2 EICE DR SHE RN E ORRE LR DB RET LTz,

NS DRI RI THEI T REAN LN, D5 CRIASGEREZT TV EWNEEZ TN,

DG2018-35 discussed the practice of the tiered quantitation of human metabolites in first-in-human
studies and evaluation strategies for the accuracy of analytical methods used in preliminary experiments.
As inadequate use of surrogate standard may negatively impact the reliability of the analytical results
[1], the best practice of selecting and use of detection methods (MS, UV and calibration using
radioactivity [2, 3]) was discussed. Further, introducing the idea of inaccuracy to bioanalysis was
considered in order to discuss the impact of using surrogate standards instead of authentic standards on
the inaccuracy of quantitation.

[1] Hatsis P, Waters NJ, Argikar UA, Implications for metabolite quantification by mass spectrometry in the absence
of authentic standards. Drug Metab. Dispos. 2017; 45(5): 492-496.

[2] Tozuka Z, Aoyama S, Nozawa K, et al., Comprehensive quantitative and qualitative liquid chromatography-
radioisotope-mass spectrometry analysis for safety testing of tolbutamide metabolites without standard samples. J.
Pharm. Sci. 2011; 100(9): 4024-36.

[3] Gong Y, Chen J, Shi Y et al., Standard-free bioanalytical approach for absolute quantitation of drug metabolites
utilizing biosynthesis of reciprocal radio and stable isotopologues and its application. Anal Chem. 2017; 89(16): 8399-
8404.
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DG2018-36: Quantitative analysis of oligonucleotide therapeutics by LC-MS

Yoshiharu Hayashi'!, Koji Arai?, Chihiro Ishikawa?®, Fumio Osaki*, Takeo Kamakura®, Asami Toshima®,
Hidenori Yasuhara’, Hiroyuki Yokoi®, Akira Wakamatsu®

I CMIC Pharma Science Co., Ltd., °> LSI Medience Corporation, 3 Sumitomo Dainippon Pharma Co.,
Ltd., ? Astellas Pharma Inc., > SHIONOGI & Co., Ltd., ° Kyowa Hakko Kirin Co., Ltd., ” Mitsubishi
Tanabe Pharma Corporation, 8 Otsuka Pharmaceutical Co., Ltd., ° GlaxoSmithKline K.K., Ltd.

BZ I 1= K o 1 #{ﬁi;{uu ISR DOEX VT 4 — L THEBSNTEY, 2017 0
Nusinersen DAAGRIFLRITHT LN EZATH L. I T 100 124 2 L IKRBR D ETH THY,
éfﬁi‘?‘i'@‘ﬁﬁ%ﬁﬁ%ﬂ@bfb WhDEZZBIND.

K discussion group (DG) TITAEAKFR P ORI E K MR AL LC-MS Z W TERT5Z4% A
AT =g T ol BIRER TR T ER M LT FEPREWZT TR, FFF

(ZBURPED =, *3%& IBM ~RAE LR T WED v b T7 7 — i ORHEE L <AL TN,

IZBRIE H b O TE BB DA A MIZ D7 D7280, SH0D DG TIEBIIAE AL /3—D R
»L\75>%75>0f:F/\)7—VEVJ, (s, PARYMEWE ), TRTQEE) R O R EiEE DR 125
WG A T 272, TNODHKm DN OV TIRE T 5.

BRI O E BB T HEITEIEH D72, FRHROTHEIN TV A EL L) EES

Z O TAE AL R DT D DIEFE 72 im e =55 TITUVE V.

Oligonucleotide therapeutics is attracting attention as next-generation modalities next to antibody
biopharmaceuticals. The approval of Nusinersen in 2017 is still fresh in our mind. More than 100 clinical
trials are in progress worldwide, and the development will be accelerated in the future.

In this discussion group (DG), the main theme was to quantify the concentration of oligonucleotide
therapeutics in biological samples using LC-MS. Oligonucleotide therapeutics has some features which
will make it difficult to develop the analytical method. In our group we focused on four topics in which

"nong

DG members were interested; "validation", "instrument and internal standard", "sample preparation" and

"comparison with ligand binding assay". We will report on the contents of those topics.

There are still few reports on quantitative analysis of oligonucleotide therapeutics, therefore, we hope to
take a lively discussion in this symposium.
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Automated sample preparation in LC-MS bioanalysis

Takumi Noda', Ryousuke Ide?, Chika Ueno®, Akane Katamoto®, Ikuko Kawakami®,

Hiroshi Kamimori®, Takuma Shigeyama’, Miho Tachibana®, Toshikazu Horiuchi’, Miki Yamane'’

I Ono Pharmaceutical Co., Ltd., * Mitsubishi Tanabe Pharma Corporation, > Nippon Shinyaku Co., Ltd.,
* Taiho Pharmaceutical Co., Ltd., > Cmic Pharma Science Co., Ltd., ° Shionogi &Co., Ltd.,

7 Sumika Chemical Analysis Service, Ltd., ® Shionogi TechnoAdvance Research Co., Ltd.,

? Shin Nippon Biomedical Laboratories, Ltd., '’ Sawai Pharmaceutical Co., Ltd.

% 9 A1 JBF o AR YU ATIE, DG2017-32 (BT TD LC-MS BTk 54— h A —v
3) & LT, #lfll T TOLC-MS #Hrici T AR TCOA— h A — 3 > OF|ARHICES
LCOT > r—MMERE2F LD, #ELE. L, DG2017-32 OFEFE TIX, EWNOF| RN
DOFRIZEEED, BIGTHEAT 570D RETRT I ENTERN- T, KERTIE, £
FEIZHBICE SR> T2 T TORMLBEEO A — b A — 3 A2 B AT DB THA O
PEICKIT 2R DG BB 2 T-xEREBIRT D, £z, A— A —TarOlEHE LT, Hil
TICIR & TABE A B PSS D F— h A —3 g V OWRRLERM S O THRHET D, K UR
DU AIBNT, BB TICRO T — A= g VEEAFLD D WVITRS T OMEE L E
RABEIT, DL THEL OMEEICA— R A — a3 VBT HEREF > T2, [#H
NOBEBEICBWTCA— M A=Y g VOB AN Z L 28T 5.

At the 9th JBF Symposium, DG 2017-32 (Automated sample preparation in regulated LC-MS
bioanalysis) summarized and reported the questionnaire results on the use of automation in bioanalysis
under regulation. However, the presentation of DG 2017-32 was limited to sharing the usage situation
of the automation in Japan and could not indicate specific countermeasures to be used on the site. In this
presentation, we will show the countermeasures that this DG considered for the specific problems in
regulated bioanalysis at the time of introducing the automation. Also, we will present the automation
examples not only under regulation but also at early phases of drug discovery. At this symposium, we
will be exchanging opinions with researchers who are introducing or under consideration of automation,
as well as these not only under regulation. We hope that a lot of researchers will be interested in the
automation of bioanalysis, and that introduction of the automation will progress in many companies.
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DG2018-38: Parallelism in ligand binding assay

Hiroyuki Shimizu'!, Hiromi Habara?, Kenichi Maeda®, Hideyuki Takagi*, Yoshinobu Yokota®
I Mitsubishi Tanabe Pharma Corporation, > DAIICHI SANKYO CO., LTD., 3 SEKISUI MEDICAL CO.,
LTD., * KAKEN PHARMACEUTICAL CO., LTD., ’ Altasciences Preclinical Seattle LLC

Ligand binding assay (LBA) (2817 5/ 7L VXA, FEEREIO AR FN I D H &6 H#R
IR ERR A D BSOS -AR AT ThY . EalB O BB O A BRI I 1T DA ISR R
LDEDHOLINIRNEE ATHENANLL TWDHEEFR IS (TR GBI I RI1T DA RGE
IR AT E (VU RFEATE) DN T = al NI TAHARTA VB RN E 5 (Q&A) 11T

WT D), T LT XN TOSITIZONTANT LI RLZ T T DB TR NDN | ATHED I
725 I REME N EBE D VDO BRITIL, FTRBZR P TR PRI 2 Y R AT W E BIE~ D s B A B 22
NETHA), =TT AT~ =T =W BT 2 FATHEIZ OV TUE, W< DI 3CE (Fil 2
IX C-Path @ Points to Consider Document) T/XZ7L U X ADEEMEN G L TND, ZIVHDLEIZ
1L BRI 72 5 i T E DR D H DL DD | %ﬁ%ﬂ%“ﬂ@n‘wV~’G%J}mjﬂ£’§3ﬁ%ﬁ7§)§fﬁéﬂ
TWAHEHENF 5, A DG T, PK (TK) & Biomarker (25717 T, PATHEIC DUV T S e <052
Wi 7k, FEEDRR Ex#im L2, AFE TIX DG OiEmNAE D EZFE L, LBA IZ8115/3T1
VA LDigamD—BhE L0,

Parallelism in ligand binding assays (LBAs) is defined as an established parallel relationship between a
dose-response curve from a study sample dilution series and a curve from a calibration standard series,
with no difference among back-calculated concentrations for multiple dilutions of a study sample (Q&A
for the Guideline on Bioanalytical Method (LBA) Validation in Pharmaceutical Development issued by
MHLW). Evaluation of parallelism is not necessarily required for all analytical methods. However, if
parallelism is an intrinsic issue for an LBA-based bioanalytical method, scientifically valid evaluation
and assessment of the impact on measured concentrations should be considered to the extent possible.
On the other hand, some regulatory articles (e.g., 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) emphasize the importance of parallelism. Although
the details of parallelism implementation are described in those articles, it seems to the DG members
that parallelism is performed based on various policies. Therefore, this DG mainly focused on when or
how parallelism should be performed and the acceptance criteria of parallelism for both PK (TK) and
biomarker studies. The anticipated issues and approaches for resolution were discussed. This
presentation provides an overview of our discussion to facilitate an efficient parallelism analysis by
LBAs.
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DG2018-39: Failure & Trouble Cases and its Solutions of LBA

Tetsu Saito !, Kaori Ooka 2, Ayaka Okushima 3, Yohei Hayata 3, Akihiro Motoki ¢, Takashi Yamamoto °
! 4stellas Pharma Inc., *Sumika Chemical Analysis Service, Ltd., >Shin Nippon Biomedical Laboratories,
L., 4Tomy Research Center, Inc., ’SEKISUI MEDICAL CO., LTD.

Ligand binding assay (LBA)IL 5 </SHWSIVTWDRIEIE THDHDN, 734 AR 3 Ok R 3K
A O E S T EHE OB MRS TODITF, LBA OFEMENEEY ., ARERE 1 ERZ
ITOEE Lo TN,
LBA 3B OB S E AW IELE CTHAHT-O |, BAENEMEL 722 B RSO E 2L
& IR A TR0, Fo, BN R TR B, %é%ﬁﬁ%b\#%rﬁ‘wxm%%c
T HE THRT T NN A~OXIEPREELE A ENHD, A DG T, LBA IZBITHEk 4 28T
WVEHIZINET HEEHIT, ENHAOTHLRCMR ROV TR T v 7 — MATWE DR RIT
DWTHETAHIET, NAATFIVRAGEITEB T LBA ZE L TWD 2 D—BhE7piiie®
R TCWD, FBHITBWNTHIBIZTA MR EL VW IZKZE T, ZOimIA IV EREWVD
DIZI2HZ & BIfFL TUD,

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. The
purpose of this discussion group (DG) is to help the analysts to solve problems around LBA in
bioanalysis, collecting the various cases of trouble and sharing how to solve them.

In this open discussion, we will present our discussion and recommendation of the “Knowledge to
prevent failure” in LBA.

-83-



[P-1]

AFEEY T 4 ZTEH L2 2D-LC/MS/MS IZ &
5t bR Y ~7r 2 bOBEBRESHTIEDOR
3%

(V/NEPER N TRt WFZEREHEASES  BUSEATS
SEMBNREMF IR, 2/ NEPRE S TR tt BARS AR
Fih A DR 8 HETEE )

OFFZE {Hfk !, BH 35—2, fEm 32, B
EL A RR!

Ultra sensitive determination of limaprost in human
plasma using 2D-LC/MS/MS equipped with ion
mobility spectrometry

Kaori Nagumo
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Development and characterization of the detection
method of anti-drug antibodies against
biopharmaceuticals used to treat rheumatoid
arthritis
Kazuko Nishimura, Hiroko Shibata, Chizuru Miyama,
Akiko Ishii-Watabe, Yoshiro Saito, Shinichi Kawai,
Soichi Yamada, Toshihiro Nanki
MY Uv~F (RA) IRIEEMRESEET 22 0H 1
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B O LAFHMIC X 5 ADA OBIELENRD LR, &
DEREEICERAFHEC KX 2B ORILERNGHTH -7, —F,
FEL D ADA 5tk - RIEEEZRAT O 1D DA ) —=0
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Dried Blood Spot (DBS): The first successful
application to clinical trial in GSK Japan and survey
response from clinical study site about DBS
sampling
Akira Wakamatsu, Harue Igarashi, Yasuto Nakata, Jun
Uchida
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The Dried blood spot (DBS) method, which analyzes after
collecting a trace amount of blood on filter paper and drying, is
used as a simple method for collecting, transporting and storing
blood samples.

By using DBS for bioanalysis of pharmacokinetic (PK) studies
in animal and human, we can contribute to reducing satellite
animal groups in toxicokinetic studies and reduce invasiveness to
patients because DBS requires a trace blood volume. In addition,
since sample storage and shipment are enable at room temperature,
it is expected to reduce their cost and reduce the risk of dissolution
of freezed samples through the storage and shipment. We applied
DBS to PK blood collection for the first time in Japan clinical
study in GSK and succeeded in obtaining blood concentration
results. In order to apply this, we trained the staffs in clinical
facility to collect and treat DBS blood sampling before the study.

The results of the survey on DBS from facility staff are also shown.

F— 27— F ! Dried Blood Spot, Usefulness of Training, clinical
study site
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Evaluation of anti-drug antibodies against
etanercept in sera from rheumatoid arthritis
patients

Hiroko Shibata, Kazuko Nishimura, Chizuru Miyama,
Akiko Ishii-Watabe, Yoshiro Saito, Shinichi Kawai,
Soichi Yamada, Toshihiro Nanki

PUEMBUA (ADA) ZEYNIFMET 5 2 & 233 A EHK
DB LRI W CTEERE L 2> TERY,
REBRODBRICIE, —FRAIIZ, ADA BifESR ADA O hfiE
HOFMAITOID. =&k ~ (ETN) 1X, BIffiV ©
~F (RA) BEOIREIZZ L AVHILL A FEIEMLO—
DT, ADA OHBURIFIHIARNZ ER3 MBI TN DM
AR OREEAM OWERCNA A T —ORFRITEY, i
EORE LY ADA HEROEWOEF BRI 5 oM
WEEINTWD. 22 TARIFETIE, AARANRA BEEXR
12, ETN &5 1MmiEH o ADA Zfll7E L, ADA L~L & (i
TNFo J2F, ETN B, 217 ETN £WiEtE (TNFo H g
) & OFEAMEZ S L7=. ADA Bt - FatiE 41T 5 7=
DOAY N —=2 T R ORERT v A OFRERN S, 58 ik
o 43 iR A e &I L 7o, SCIEME K 0 S OB ER S S
N, TyovARDEERENZ EN—DOHERK EE %
BTz, RIZ, TNFo &Sz R 2 68 - C B i o517
ETN{EMEZHE L& 25, | RIEERLS 2 Bk, @
ETN N HEE SN REOEMIFEEN MR S, ETN
W2k L CTHRIERE O H D ADA XE NN LIRS
7o 7T ETN TEMEDRRD S e o7 T RIRIZ OV
T, WML EINICH LT, RIFIZEEND ADA 1T+
FIEMEEZ RSN L 2R L. ECL 7 &
ETN X° TNFo 2 B I ZFRRAME IR A o 7223, ifFP ETN R &
A7 ETN IR S D FREE OFHBAMEDZR O Hiviz. ke
HiEIZi ADA O, EY L oS TbEEN
ADA O FFNEMEZ T T 2 OB EMICE#H L WGE L H 5.
ARG TR LT R AFRIG A FEEE & 5% ADA OHFIE
PERMIELE, 3B O SWIC & B RIE R OB EAREIC AR
DEEICBWT, FHRT I n—FLE L.

F— U — F ! anti-drug antibody, etanercept, rheumatoid

arthritis
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Baghla?, Khatereh Motamedchaboki?, Remco van
Soest?, Lei Xiong?, {EH & !

Sub-Picogram Level Quantitation of Desmopressin
in Small Volumes of Human Plasma Using a Trap-
Elute MicroLC-MS System

Takeshi Shibata, Ryo Yokoyama, Kazunari Kessoku,
Rahul Baghla, Khatereh Motamedchaboki, Remco van
Soest, Lei Xiong and Atsushi Hanada,

Desmopressin is a synthetic analog of vasopressin, a natural
pituitary hormone with antidiuretic properties. The deamination of
vasopressin in the N-terminal 1 position and the replacement of 8-
l-arginine with 8-d-arginine result in the formation of
desmopressin. It has a longer duration of antidiuretic activity than
that of the natural hormone and is essentially devoid of other
associated pharmacological effects such as vasoconstriction and
contraction of smooth muscles in the uterus or in the intestine.

Therapeutically, desmopressin reduces urine production,
restricts water elimination from the kidneys by binding to the
Vasopressin V2 receptors (V2R) in renal-collecting ducts, thereby
facilitating increased water reabsorption. The longer half-life of
desmopressin over vasopressin offers additional therapeutic
advantages, and typical doses of desmopressin to treat diabetes
insipidus and bedwetting range between 0.200 to 1.20 mg per day,
resulting in very low plasma concentrations.

The sub picogram/mL quantitation of desmopressin in human
plasma using an analytical flow HPLC methodology, was
published in a previously described method, in which 1 mL human
plasma was used for desmopressin quantification at 0.5 pg/mL.
In this bioanalytical study, we have utilized the advantages of
MicroLC with new MS ion source to quantitate the desmopressin
at the same level 0.5 pg/mL in human plasma with 3.3 times less
consumption of plasma samples and injecting 3.3x less volume to
ensure enough sample for 5 reinjections. A similar LLOQ was
observed while injecting 7 x less sample on column compared to
previous analytical flow assay.

-86 -

A FEI G OHEFEFAM I AV b 553 )
RS TEOERMERR OO DEEEH
("ESZERE SR AR, LS I AT 4 =
VA, BT H AR, 4T AT T AR, S =—W
A BN, CHFnFERES U MR, TE—=JLER, SRRAARM
FCBUEERR, © A ANERRER, 10 57) 1| duEBE)
OfF B+, W Fiv!, 4RE "1, &k
oLAT 2, AR OB, PR BRIK G, BPAT A, K
e ET4, B IS4 FIL RIS, MR JEC6, HH
B M7, Ak BORS, e —=0, R A
10, Fiw 7!, A EE!
Recommendations for method development and
validation of anti-drug antibody assays
Akiko Ishii-Watabe, Kazuko Nishimura, Hiroko
Shibata, Hiroki Wakabayashi, Tamiki Mori, Takahiro
Nakamura, Tatsuki Nomura, Tetsu Saito, Kyoko

Minoura, Muneo Aoyama, Jun Hosogi, Masako Soma,
Kenta Kadotsuji, Kazuhiro Nishimiya, Norihisa
Sakamoto, Noriko Katori, Yoshiro Saito

S FEIESOE - B - ZEMEOHERIZBWNT, %
EERE, 972 b LHEEMBUA (anti-drug antibody: ADA) i
DREERCIA L BOFTMAEERB L 7t > T\ D, ADA %y
FriciZ U > NREBEDHW LN, ZOEHEMEMHERIC
X, —ARE RS oA & B DEE N MEE L T2 D, £ T
TH~ L, BRILFEMFIRIIZE VT ADA M FEICBET 2
7o — M, RO, @RE T — & 2 Wi 21T
VY, ADA S3HT DSHHERGERONY 7= g VIZBWTHE
TAREFEIEE A FEESOREREFMZHV 6N D
PO BURIHTIZ BT 2 BT EEfE) & L CE & e (FR
MTo, ERMEFEISHL 2T P —¥ A T X, 49(7),
437, 2018).

ARIENL, 7T OOETHERR S, EOBEIZLLTO@Y T
b5, 1 S, 2. RENLRPEEMTURGITE, 3. Py
PUARSIHT DRE & HkbE (Bt B ORI, 2B T 7 e
—F), 4. PLEDPURSHIEDO NN T — 2 > (RN, =
PE, KRR, RRE, ARERE, SFEmmTE IR, 7E
), 5. FEREIT (AT LA, RYREHE), 6.
FUEEEMHURHHEICBE T 5% OO B EFIE (53H75%, MRD,
HAFIRYmE, EERIR), 7. ToM (A 4TI 7 —FF
2B D IE RO R, JRIERE A RIS S i3y
BURDHT R OFRESE, W b3 2 HUROFEM, FERAR
BRIZ T 2 LM BUR I HT) .

AXEE S £IZ, ADA ST OEFEMEMERIZE T 2 8am03
WED, EFRMEICET 2V A7 ~3xT A MCBET 5 E
WTOEmPMEFT D Z LR HIFFEN 5.

F— 17— R : anti-drug antibody assay, validation, cut point



Automated LC/MS/MS Analysis Assisted by MEPS®
(Microextraction by Packed Sorbent)

Ryosuke Ide, Tomoya Akashi

Mitsubishi Tanabe Pharma Corporation/DMPK Research
Laboratories

[Backgrounds and Aim] Sample pretreatment by conventional
solid phase extraction (SPE) often requires bothersome steps. The
MEPS® (SGE Analytical Science) is packed sorbent for SPE in the
needle and designed to work with an autosampler, which provides
automated SPE in an LC-MS/MS system and then saves time and
labor for sample analysis reduced. We demonstrated the utility of
MEPS® for exploratory sample analysis of small molecule drugs.

[Methods] The LC-MS/MS system was assembled with HTS-
PAL autosampler (CAC Analytics), Prominence (Shimadzu), and
4000 QTRAP (AB Sciex). The C18 phase of MEPS® Barrel Insert
and Needle (BIN) was used for SPE and injection. The following
items were assessed; linearity of calibration curve, accuracy and
precision (A&P), carryover, reproducibility of sequential
injections (replacement time of BINs), and concentration effect by
multi-loading to MEPS®. The assessment samples were prepared
by spiking drugs (dibucaine, erythromycin, metoprolol,
propranolol, reserpine, sulfamerazine and verapamil) into rat
plasma. The samples and aqueous diluent were mixed and applied
into 96 well plates, and then located in an autosampler before
MEPS® worked.

[Results and Conclusions] Linearity of calibration curve and
A&P assessments generally satisfied criteria, within 100% + 20%
of accuracy and not exceeding 20% of precision. Approximately
0.5% of carryover from the anterior sample was observed. The
peak area after 200 injections was almost unchanged from that of
the first sample. These assessments showed that the analysis with

MEPS® provided sufficient quantifiability and reproducibility for

exploratory sample analysis, in comparison with conventional SPE.

This method can save time and labor for sample analysis reduced.
Furthermore, we observed that detected responses could be raised

by multi-loading of samples into MEPS®.
F— 17— N : Automation, Microextraction, and MEPS

-87-

The Immunomodulatory Effects of Cancer Therapy
on IFN-Gamma Responses in the Periphery

Jeff Freiser

Myriad RBM, Inc.

With the ever expanding landscape of immuno-oncology
therapy options, it is critical to determine how patients’ immune
responses are affected by treatment. In light of the challenges of
repeatedly accessing tumor tissue, investigating immune responses
in the periphery assumes increased importance.

IMAGE-1 is a randomized open-label, phase II, first-line, proof
of concept study (NCT01303172) investigating the combination of
IMM-101, an immunomodulatory treatment comprising of heat-
killed whole cell Mycobacterium obuense (NCTC13365), with
Gemcitabine for the treatment of advanced pancreatic cancer.
Treatment with IMM-101+Gemcitabine increased median survival
to 7.0 months in metastatic pancreatic cancer patients compared to
4.4 months following treatment with Gemcitabine alone (1). We
measured levels of IFN-gamma in patients’ serum samples. To
overcome technical difficulties associated with measuring serum
IFN-gamma, we used an immunoassay (LLOQ= 35 fg/ml)
developed by Myriad RBM for the Quanterix Simoa™ platform.
This approach provides ultra-sensitive measurement of biomarkers,
with orders-of-magnitude greater sensitivity than conventional
immunoassay platforms.

We report that peripheral IFN-gamma levels increased
following initiation of treatment (Gemcitabine + IMM-101). There
was a statistically significant increase in IFN-gamma levels from
time 0 (screening/randomization; 0.12 pg/ml, 95% CI 0.084, 0.18
pg/ml) to week 13 (0.41 pg/ml, 95% CI 0.26, 0.66 pg/ml), when
patients had been scheduled to receive 3 cycles of Gemcitabine
(1000 mg/m for 3 consecutive weeks out of 4) £ IMM-101 (1 mg,
intradermally on 6 occasions). Increased circulating levels of
IFN-y following treatment with GEM + IMM-101 may indicate
improved response to immunotherapy since the increase in
circulating IFN-y levels post-treatment was significantly elevated
only in the group that had an OS > 6.7 months (pre-treatment
geometric mean 0.128 pg/ml, 95% CI 0.0868, 0.188 pg/ml v post-
treatment 0.537 pg/ml, 95% CI 0.359, 0.805 pg/ml). Finally, we
show that IMM-101 activates primary murine and human dendritic
cells, and in murine models instigates IFN-gamma production by

a variety of innate and adaptive immune cells.

F— 1 — R : Immuno-Oncology Biomarkers



Immunocapture-LC-MS/MS #£(Z &L 5 & MML#EKR N

1 soluble PD-1 JRE 54T -ECL 5 & O k-
CREPE L TRt SR BN REATIEHD)

O #WAB, B 5, 4% Bk

Immunocapture-LC-MS/MS method based

quantification of soluble PD-1 in human blood —

comparison with ECL method —

Yutaro Hoshi, Junji Komaba, Haruo Imawaka

5t - HEY] Soluble programmed cell death-1 (sPD-1)iZ

Mg 2% 100 pg/mL FET D2/ ETHY, H aﬁ%
FEIRBRLN BT BN, A~—h—L L COHFE A% M
SN TWD. ZILE T electrochemiluminescence (ECL)E %
MWz sPD-1 OERIEDS WA SIS, MR & T
FBEE MIETIE, FEFFRENRES K OBERREN LN
JRIE X3 TV /= (Yan etal.,, AAPSJ, 2015). Immunocapture-LC-
MS/MS (Immuno-MS){E T FHIRTIE & B &0 isE %
MAGDED Z & T, R SRR HIRS Z
AEEFIETH D, AW TIE, Immuno-MS k% VWV Cifl
HER OB H sPD-1 &% 3H7 L, ECL IETOERHE L
#8952 & T, ECL IEIZHT 2 IEFFRAHE S L UBEE D2
EEAHAONITHZEEERNE L.

[ 51%£] ECL # : Anti-PD-1 polyAb % EAH{t. L7727 L — b
Z AT D sPD-1 Z K5 L, Sulfo-Tag-anti-PD-1 mAb
ZHWTHEIE L7z, Immuno-MS ¥ : K5 L7- sPD-1 & 45tk
25 TF T trypsin T/ L LC-MS/MS % AW THIE L=, FEHE
HAFES ORM - W FEOEEfE A i L, ECL/ Immuno-
MS bt >3 D56, RGN H D LHE L. BED
AN : Immuno-MS {5 TiE ECL 14 & e~ CEFbHUAEN
60 fEREWVWT L — hZHWT sPD-1 ZFER L7=. Immuno-
MS/ECL tt >3 D6, HEEROBE N H D L HE L.

[t 2R - B 22 ] BRI FREURH(10 $i)) 0> sPD-1 B 1
62-2800 pg/mL (Immuno-MS) &% T 49-4400 pg/mL (ECL) T 3?3 )

7-. MFEOERE %tti&bf:ﬁ‘*?‘ﬁ, 9 %l C 3 fFDOHFPENT
—F L7z, 1 B TIlZ ECLIETOERMEN 29 2Rk & <, ks

RUFEGR DD LHIE STz, //’t B R R R Bk
FUBH(1S BT 351 % sPD-1 e 2 HIGE L 72528, sPD-1
1% 99-8600 pg/mL (Immuno-MS) K T 56-3200 pg/mL (ECL) T
Hol=. IPITIHHERNFEESNED L=, £72, Immuno-
MS 15 Thie b Bl O sPD-1 A3 S 4172 11T, Immuno-
MS IETOERIEA 7.1 fERE <, sPD-1 ORFEGEFE THA
WD LHE ST, AL RFRAE I LC-MS/MS 234t
L7245 5, Immuno-MS JE COERIE & 2 FOHFPHN T
L7z, #6-7TC, AMIETIL sPD-1 ORFELUEFENHE I T
WAZ N RENT. LLEORK RS, Immuno-MS iEIT b
A% K ML T D sPD-1 BEDHHTICHATH S Z
DRI N7,

F—— F : Immunocapture-LC-MS/MS, ECL, /N1~ —%
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Critical Reagents % characterize 3% EE M —
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The importance of characterizing your Critical
Reagents — TrastuzumADb as a case study
Agostinho G. Rocha, Anthony Mancino, Matthew
Sciscione, Katelyn Krynski, Jason Vergara, Christopher

Beaver

Critical Reagents (CRs) are a pivotal component of every
Ligand Binding Assay (LBA). The most common CRs include
purified proteins that are used as calibrators and analyte capture or
detection tools. It has been well recognized by regulators and
bioanalytical scientists that CR characterization is imperative in a
GLP context. The heterogeneity among CRs leads to, among
others, irreproducibility and lack of bioanalysis quality.
Conjugated antibodies are essential for pharmacokinetic (PK) and
anti-drug antibodies (ADA) assays. Electrochemiluminescence
(ECL) platforms became very attractive due to elevated sensitivity,
dynamic range and convenience. Therefore many CRs consist of
biotinylated and ruthenylated capture and detection antibodies
respectively.

We recently explored how physicochemical properties of CR
affect functional performance in LBAs. Here we report a case
study where biotinylated and ruthenylated Trastuzumab were
characterized in the context of ADA assay performance. The
considered parameters include: conjugate incorporation ratio,
purity (lower and high molecular weight species), buffer
composition, stability and function. Screening the conjugate
incorporation ratio allowed us to improve the assay performance.
We also discuss the significant effects of impurities in the assay
performance. As an example we found that as little as ~4% of
ruthenylated-Trastuzumab aggregation or unincorporated biotin
was sufficient to decrease the assay signal by ~25% and 20%
respectively. We also learned that, in this context, sucrose based
buffers allowed better protein stability compared to protein based
buffers. Furthermore, we will discuss the molecular mechanism
behind suboptimal biotin affinity to the antibody lysine sites.
Clearly, this study revealed that there was room for LBA

improvement when we rationally considered all parameters.

F— 17— R : Critical Reagents; Trastuzumab, ADA
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Quantitative Determination of Serum Creatinine in
Mice using Hydrophilic Interaction Liquid
Chromatography (HILIC) Coupled with High-
resolution Accurate-mass (HRMS) Orbitrap Mass
Spectrometer

Hidenori Takada, Yoko Hasegawa, Tatsuo Uchimura
Translational Research Unit, R&D Division, Kyowa
Hakko Kirin Co., Ltd.

Introduction: Serum creatinine level (SCR) is widely used as a
biomarker of renal function. The SCR is lower in normal mouse
than in healthy humans. Colorimetric methods (Jaffe method and
enzymatic method) commonly used in laboratory and clinic are not
appropriate for determination of the mouse SCR. A highly accurate
analytical method wusing LC/MS/MS for

determination of mouse SCR has been developed. Considering the

and sensitive

small molecular weight (113 Da) and hydrophilic feature of
creatinine, HILIC for separation and HRMS for specific detection
were adopted.

Methods: Creatinine was separated in HILIC mode using
cyanoacetic acid as an acidic additive in LC mobile phase and
detected by parallel reaction monitoring (PRM) in positive ESI
mode using hybrid quadrupole-orbitrap mass spectrometer (Q
Exactive Focus, Thermo Fisher).

Results: Cyanoacetic used as an acidic additive in LC mobile
phase improved the matrix effect with the ion suppression on
creatinine-d3 in mouse serum observed using formic acid. The
selectivity of creatinine in the blank serum was evaluated using
peak area ratio of quantifying ion mass (m/z 86.0717) to qualifying
ion mass (m/z 72.0449) (Quant/Qual ratio), and the issue was
minimal. No interfering peak was observed at the retention time of
IS (creatinine-d3) in the control blank serum. Good linear
calibration curves were obtained with the concentration range of 1
to 300 pmol/L (0.0113 — 339 mg/dL). The evaluation of intra- and
inter-assay accuracy and precision showed good reproducibility.

Discussion: A highly sensitive and specific quantification
method for creatinine was developed using HILIC/HRMS
combination. The LLOQ was 0.0113 mg/dL and the sensitivity is
highly enough for quantification of mouse SCR. Such high
sensitivity and specificity were considered to be achieved from the
points of (1) LC separation in HILIC mode due to hydrophilic
feature of creatinine, (2) Improvement of matrix effects using
cyanoacetic acid as an acidic additive in LC mobile phase, and (3)

High selectivity by PRM analysis in HRMS.

F— 17— N : Creatinine, HILIC, HRMS
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Comparison of methods for measuring biomarkers
in biological samples.
Sayaka Kitahara

IR, RIS OMFFEHFIZ BN TS, A~ — 0 —HIED
EHEERILICHELTRY, "M A~—I—%REHEAE &
95 R RER b EIME 2 5 5

Uik es Iy, Tuxzrg vy, EimEz Lok
531 3A F~— =122\ TIE HPLC X° LC-MS/MS CTOH]
EN—MEITH D0, ITAETIITA b IA v, RAEY,
[l W ING Y R A = TN e AN PA/A = VAT (- e b v
—MFH &, EIZ LBA(Ligand Binding Assay) CTHIE S 41
TWn5.

EEE, BB T S & VNS e — T — R
BROZFEBITHINL TR Y, KENAE L LTE, BHEFEO N
A —H—%FEFCE=F— LTV EWIRENZL H
L. FRZERIREBR O BERESe, it T ET 585
BEFIZZOFEMBRSINDEARH 5.

% Z TH 4 1%, ECL (Electrochemiluminescence) & 7 72—
P A b A—%—% M= CBA (Cytometric Bead Array) (T &
HYNTF Ty 7 ZAMEEITV, BEFRD Z R 7 BN A
F~ = — ORI EIC OV TR EIT o 7o, KREHEE
IZDWT, REHSCEE R L WY F—2 9 VIEH
IZoWT, AIEEOEEELZHET 2 TETHD.

EHIZ, FERMAVHALTE 72 ELISA i & DB BTV,
e, =2 b, MEER, < MY v 7 2O &, BKE, K
MR, LEEARL, b MR, BRI L DR L,
RBURD D OBREEITV, BEED AV v b, TA Y v b,
MR LR E LD, IK<FEmT D& Lz,
F—DO—= NN = —, AT T X, TG
Y EREas
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Influence of hemolysis in human plasma to
quantitation of polyunsaturated fatty acid
metabolites

Koji Arai

AR JEMS AR O VERE - BUE LRIV BESTENE A
WA F=—=H—EDOTFEMEZ TRTND, TrR
77 Y RE SN D %R iR R

(Polyunsaturated fatty acid : PUFA) {X##13, RIESIGSE D
T2 70 R PRI ETHAE I MBI G LT Y | RIZEDIESNET
fliv—H—L LTHbRERSAMONTVD, 7 7% N
HAT—RIZE VAR S D PUFA (R RIKOE) & 24
BT 270X, B2 TdH 5 Enzyme immunoassay

(EIA) TR RIRFRIER T & | A RO E % 8]
AR EESWENAFHTHL 2 b, Fxld LC-
MS/MS % v 7= PUFA fREM O —F E Tk B L7z,

7, — AN A A A~ — I —DEESHIZBNT [H
TNDE] BaHliE AL T OEER T 7 7 4 —ThH I L
BRI TVD, ZOPTHEMIT, R7-H CHELOMS &
b DFEEHIBTAIRE T, 2o, U TN DB E L RIE T ]
RS DBLTH LN, ZOMBIZIAR TITOND 129,
EMGREOHEIIRE FAADOERTITHL Z L LRV ER
PEICRITLHDTH D,

FTo A A== =R OFFTRERIC BV T S | Bl
YT MT UIE UIFERB A EN T D, L LR S,
% DI FIE, WA ERMEICED X D e Bs KT L
TVDDPERITIT L TWVD N, ERIEBORE & iR
FTLHEGNIFmTH D, T2, WlLRE @ L, o
A~ —J—OEREE T D 2 LT, BRI R
OFEEELR ESE2HMNE LOHERBICEETHD,

L7eloTHA X, BIOBREIZLDIAAA A~ —T—D
EEE~OEELFMNT 52 L2 HRNE LT, &UITAS
FICE I S MUEEZRR L7z, RiZ, ZofmiEh~E
7 wa B AE KON PUFA (R D E B0 21T - 722, E4L
ZNOERMEZ WE LI 21T > 72D TE DR R & RET
5,

F—D— N :PUFA, 1A~ —0—, /&
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Development of a quantitative method for nucleic
acid medicines using Hybridization-LBA assay
Kyoko Watanabe

IR R IR S TR SR D S A A ESE S & L TRk~ 7R e
DRFEMTHONTEY . BREERDOIEM 25 L TIERD
EIMFERICAENBIRE LIRS 2 Z L IR TERETH D,
ZOHHTEE LTI, 2 ETLC-MSMS ERHWSNT
WD, B O RTAEL D SEHE S PR EME & LT D%
TERNARERRA DR & SITERSEICRM A S = &
B, WRBEMETHEROILEWETFMT D2 EREEL W
KA TH 2,

A Al LC-MS/MS i & 0 ST IEBRFE DS T g &
DTV % Hybridization % J5# & L 7= Hybridization-LBA %
BT L, miEH ., AP RENEICISNT LBAEANY 7
—Yar A RTA L ORKETRERETH D Z L EiER
L7z, ZOFEE, BFEVOBE LA IBWTIH Ly
PrETREN ATRETH Y . OHTERSE AR Tl e 2 &
W22 T, Gyrolab #{f 5 Z & T, ELISA{E L VT L&
WYL THDEWVWOIFERH D, Lol ARV 17
RO TR REICE TRENH Y . R & LT
ESND 12 FHEANTESEXHNT 2 Z LTk o
72s

F— 17— R : Hybridization, £, NJ 77— 32
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Bioanalysis for abundant and scarce biomarkers
Kosuke Saito

REFITEER R EZIEERT D720, MIRCIREE, U %> R
AF T —Z X o THETE D3 A~ —H—fFEfl & LT
MRS TS, — T, ZOBRBITIL, KR EOFRMEL
iz, 2O NY T — 3 VISKETH DD, AR
WETHDT-D, v ) v AFICHIERZBENR G EN
TWDHEERZNVEOREbH Y (BN RRE L2
DRGSR EEIATIE N Y 7 —3 3 v (BMV) HA
NI A4 ORI S ToREEIL, ST LHETITRNE S
ncTnsg,

FITHRAIL, IS A~ —h =TT F Y v
AFEOERE(] ZHE L AMED BFEBEEEAL L.
LC/MS AWK T AL F~ = —DT v A N) F—
g oW T, BEAEI T 572 ERI R 21T
2TV, BRINTIE, AR S REASY AL A~ — T —
ELTUYHRRTZyF U ] ARPIERRERBD A
AF~v—H—L LT AR T TP B2 Z&E L, 547
FOEE, AT, Quality control DELJE « K5 OMFEE 1T
ST A FTF UV AD T2 D LC/MS 34T 55 DRFEEITIE,
1) BEFREEOMEIRG, 2) PR OER, 3) MS /Y
T A= DR, BiToTz, o, 77w b v IR
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Development of a novel LC-ESI-MS/MS method for
quantitative determination of endogenous markers
in plasma for evaluation of CYP3A induction

Yuki Taya, Yusuke Aratsu, Kota Asahina, Yukihiro
Nomura and Motohiro Kogayu

Japan Tobacco Inc./ Central Pharmaceutical Research
Institute, Drug Metabolism & Pharmacokinetics Research
Laboratories

[ Introduction ] For facilitation of clinical DDI studies,
endogenous markers responding CYP3A activity are of interest
and 4B-hydroxycholesterol (4B-HC) is a promising candidate since
it is produced from cholesterol via oxidation by CYP3A. Although
many quantification methods for 43-HC have been reported so far,
most of them are not satisfactory due to laborious procedures for
derivatization (using GC-MS or LC-ESI-MS/MS) or low
sensitivity (analyzing non-derivatized 43-HC with LC-APCI or
APPI-MS/MS). In this study, we developed a sensitive LC-ESI-
MS/MS method for quantification of non-derivatized 4p-HC with
high sensitivity and evaluated the CYP induction results of
rifampicin in monkeys using this method.

[ Methods] Plasma was mixed with PBS buffer, butylated
hydroxytoluene, 4B-HC-d7 (IS) and sodium methoxide and left at
room temperature. After mixing with NaCl aq. and hexane, the
samples were centrifuged and the supernatants were collected and
evaporated to dryness. The residues were reconstituted and
analyzed by LC-ESI-MS/MS with a C18 column. The mobile
phase consisting of formic acid/water=1:1000 (v/v, solvent A) and
formic acid/acetonitrile=1:1000 (v/v, solvent B) was delivered at a
flow of 0.5mL/min with isocratic of solvent B 90%. The MRM
transitions in the ESI positive ionization mode for each analyte
were as follows: 4B-HC (m/z 385.4/367.3 and 385.4/109.0) and
4B-HC-d7 (m/z 392.4/374.3).

[ Preliminary data] Calibration curves from 5 to 250ng/mL
comprising six calibration points were established by fitting a
linear regression model with 1/y weighting. The precision
(coefficients of variation (%CV) in replicate analyses) for the
intra- and inter-day reproducibility was within 15% for both
transitions. Using this developed method, the potential application
of 48-HC as an endogenous biomarker of CYP3A induction by
drug treatment was evaluated in monkeys (n=3). Following
multiple oral administrations of rifampicin, the mean plasma 4f3-
HC levels increased approximately 3-fold from the baseline levels
(34.1 - 68.1ng/mL). This result suggests that 4B-HC is useful as a
marker to evaluate a potential of drugs to inhibit/induce CYP3A
activity.

F— 12— F : 4B-hydroxycholesterol, LC-ESI-MS/MS, CYP34

induction

-03-

CYP2A6 Bz FZEDOREIE O
(HRBHEL S T AT 4= R)

O Lt

Development of CYP2AG6 alleles

Genki Suzuki

CYP2A6 IFMEND=aF R ET ORETH D |
FlL by = (Tua~vZ—EHREAR/PARGILSATRE
A ofREHCHEE L TW5,

CYP2A6 1213 OT VIVRFEET L0, BARAANEED
T OT NEMTIHEETEXIBETH S CYP2A6% 2, T
X JBER %Y Single Nucleotide Polymorphism (SNP) % 45
9% CYP2A6*7 X2 CYP2A6*10, k727 1 — & fHikiC SNP
ZHTD CYP2A6*9 DZE B DIEnFHEIE D (2~20%),
INGIREEMOT U LREET D L CYP2A6 1 Poor
Metabolizer (PM) & 72 5,

HANZBWT,PM LR8BI FREARET 5 Z L ITHE
WCTHDHMN, b b7 AT CYP2A6 IR TEEDUTEEC,
CYP2A6 & ¥ HFEAIEEL, L TV D B s+ (CYP2AT) 8
TFEL., BEFRONEZREIZ L TWD,

AEITIEL, CYP2A6*4 1 LT CYP2A6*7 (22T, fiEk
OFELY S LV EE, REOE G FRARET S kg
BA%E L7z, BEfFD CYP2A6*9 HIE L AT, HAAEH
TR, DOEERTICES T 57 U A fEICHET
XD ENMIREEND,

F—17— N CYP246, 7 Vb, ETH



FERERICHT 254 T4 A5 A T DNAT I ¥
~—DE/BLANAFTF IV A~DOEH

(VEf R VA SE R SRR, 2 B LR LA)
O#AR BX—BER L [UH AZE ' ik KEB2, 5K
w2, KE g Bk g 20 B RIE !,
g e
Bioanalyses of therapeutic mAbs those use anti-
idiotype DNA aptamers
Kenichiro Todoroki

PUREIKONA FTF UV R ZITAL—T v MENT
Ligand Binding Assay i£E23LH &L TW 225, fEAHUAROE
WRE S ERAEN, BRXISRHITBEICEN G 5856
HZ, ZHISH L B Y F U E-LC-MS/MS £, Hifk
EIFFFA R B 72 HEWT T 2 LC-MS/MS TR 7>
DEIEIRIIC VT ATRE & 9203, AFERELORTLER, U 7
VA, BT T RORERZR &, B B D e~
Sa T VEERE L, TORBEEHOMMLEE LV, Tx T,
RRICR oD H e FRWBEFL LT, FIKRESR
bevacizumab O FHA S E Bk A R R AR T 2 511 T
A4 FH AT DNAT T H~—DFRI I LT, KT 75~
— DIFBEEREIT 1300M EMRO T/ E L, IgG NS RICE £
A5 MAEREL D Bt BRI D B & BIRWINCT 7 4 =T 4 —
FRWRETH D, AT FE~—% A5 2 FEO
bevacizumab Z3HTIEE B3 L7z, SO &R 22 08T %
B LT 7 ¥ ~—77 4 =7 4 — kR —HT-RPLC i TiZ,
77 Ew—FEELEAE - A AT OLED 1gG
DHI)> 5 bevacizumab D A% BHRAIZHISE L, HrikFE Lo
HyBEDS fTREZ2 HT-RPLC \IC L D BB &FTo 72, —F, %R
IR[RIRES3 4T % $&171 L 72 Enzyme Linked Aptamer Assay 1% T,
7S H e —EEER LT 96 KT L — MMaIsERE 2 B L
T & 7214, protein A-HRP A ROFEAIZFE D HRP #E
% TMB ORNEELE LT 727 L — T L—F
U—F—IC k@& LT, A% LI oriElE, Wi s i
FHUAREIERZET 2 OIIE o R E L ENT-EEEE
AL, EZMPONHAEDOENGHETH D Z L b, N
A A 2T BRI HIE 2 Efkx 2B TORA
DHIFFCE D, S OITHRI HER2 BBIEILB A DERETH
% pertuzumab Z BHRAVIZERGRT 2 DNA 7 7' % ~— % BH%6
LTEY, AT 7H~—% A0SRk b3y iR 5 R R
SHHEIZONWT BB T 5,
F—DU— N GiKEFE, DNA 775 ~—,
X

LTI

BRWEBEICH T B T EBORRAHE
(NP TR SL, 2 AR AL, K
BURHAAE, BRI, = — A
At T SIHRGAAEE, TR TR
3 = B MRHGR A

O 751, Fiff Rz !, WIS Hehz2, WAKE 14
kAR W M RS, LW T R
HEALe, TEAR R fab AR, PR ALY 6
& Bk Bl -

Opinion exchange meeting of analytical work
around the test item
Takumi Noda

FTHLIE S S BRI 35 1T B BTG IR Be PR AT 1 00 &2 M BR
TiL, BonmROEE2HRT 572012, FRBRIZHET S
BB E DRt A M RBRBR AR E TITH LT 5 2
& R ORBR T O R OB E DL EVE A MR T D
DD M T, BB 2 5K O PERL TENE % (RAE
THZELROLNTNWD. £, ZHORERIL GLP #
HI N CTET D720, NA AT F IV R ERRRICANY 7 —
g T, EOFHHED Y MEEGE LT BT, S
LRERE DT HLERSD. Ll s, GLP E4%
ETROLNTHEZNEDOHFHEICH LT, BAEMITE
ED RS ITES T RENETTH LI EFIT 2. 72, 20
LR EBIEF L T DFRENES F2EH <,
TEMZ AT Z DG o7, LN - T, pHDRAR 5
ICHHA R4 D QARAARER 2 EaBEIL, Kb
KL BB AIFHE LB CHEBFIERCEEL T, THIH
|Z GLP Jiigk i 2 R 5 Z £ 12 K - T, BlfTD GLP kit
~EXPISLTE .

HEILIBF CTOT 4 2B v a7 N—7 (DG) Ttk
LDOERBGMPIIEFICHBER T 722 b, HHRWE
JEY OOGHEBICBEA LTS DG & RO AN TE 2R
Wik Bz AEEESTE A, 2L OREOHIER D
5 ZORYMAIZEFWZTE X, 20T bl5MRE &
DERAKZBEEFMET 20N TE., EBEOT 4 A D v
T a T, A TINROEMEERCEEL H oo, KL
THRABRDIHESCEENFEL, TNHOERSOZYMIZO
WTCOIERR#EmN R SN, A& TE, 2mEOZEET
BRZMEO—MEART D, BAKHBESIZSIMEN T
ROHHEE D) 2 b B ORWIEREWEE &, K3
ROERDEE O OGS EBORBIZEFS T 5 2 & 2 HFF
T 5.

F—U— N BRYE, FFEDIT, RGBT



LC-MS/MS |Z
i

(MREHLS I AT 4= R)
OBT*K fir, & &R, il 2—
H, EH T

Development of High Sensitive Method for the

AEZESAIEEORE R OFE

HE, Abng T

Determination of Antibody Drugs using High
Performance Liquid Chromatography-Tandem
Mass Spectrometry

Junko Abe

BE, PUAREIRMIZ, BKERT 50 & B LA LSRR S 4,
0 H COE R B ORI ﬁ(ﬁ>’éf£b‘ﬁf&f£o'cb\%>o
FUAEFMBAZICB T HRIEIC FIZ LBA (Ligand-
Binding Assay) 7§§ﬁﬁb\%hfb\é75\ #1% LR EEA S 4
HZETHRET 2PURESRL EHEG LIRHBHERT, &
BENE#HTLZ ER/MEINTND, ZOMRFEL L

THEESIETORERHIFF N TN D,

Terid, MBFPOHEEES 2 A H  (Rituximab,
Trastuzumab) DOFERIEEE LT, 77 4 =7 4 —FEH%
Y TR, ATAFEBO R R A & LC-
MS/MS (2 TRIET 2 HiEa % Lz, )7, AiuEiEs L
C nano-surface and molecular-orientation limited (nSMOL)
proteolysis % £% i L 7= nSMOL Antibody BA % v b
(SHIMADZU) A R 7 & A, (i {E B> @B RIE D Hi ok 5
TEBHMEINTND, TOTZDARWFIE T, Fox BPEFEL
7=REE (PEkiE) & nSMOL B W llEZE ki L, £
DA AMEZFHE L7,

el L LT, Fox 3B L2 EE O E & T IR E

(Rituximab : 0.1 pg/mL, Trastuzumab : 0.05 pg/mL) & [FA U
TREEL ‘“*u‘_ nSMOL 75 % ST L | & O RS 55 % Ll
L7, WEIZE, midiEs v~ 275 7 & LT Nexera X2
(SHIMADZU)\ BB yMNrEt & LT Triple Quad 5500 (AB
SCIEX)Z# JH L 7=,

R U A Ege L 7R S, fESRIEIZHE R nSMOL £ Tl
N—=2 T4 CORTRHED B, RiF7e SN DR S
7o E Tz, BIALERIRER & KIFBIZHME S 41, & OF AL HER
i,

ARETIT, 7o~ NI LEHLIC
5L DHBHFERERBNT 5,

F=U— F o H@pPr, DiEER G nSMOL

. nSMOL ¥ & fitsk

-05-

NRAFTFY ¥ AZFEMERICIIT B SEND #ii &

% DFE
A&t 7 IR )
Il 30k, 8 B, A B

Approaches and Issues on SEND in Contract
Research Organization of bioanalysis.
Ayami Nakagawa

FDA [33I7E, 7KGREA OFRIZ SEND (Standard for Exchange
Lo TEL SN IR T — ¥
DOFEHZ RO TI Y, NDA HFEIX 2016 4 12 A 17 H LR,
IND HI3&1% 2017 4 12 A 17 B LARRIC B L 7 FERRIR R4 2
PERERIC OV T, BEIC SEND itk L Tnb 2 &
b, KETHIEHEE LTS WIERERPZDEEO %
AR D ZFthiE% (CRO) 1%, SEND Z#RERIZ L 5T —#
HITV AT DAOBENRAIR Lo TD, LLARNG,
KL T LICHEBERE, BIBEIEORER T — 2 OF R 1EE
DRI D720, 22 LIZB#ET SEND RHICITEV DY &
%, D712, SEND xtiaa5citd % CRO 1%, Zit& DIk
PUTS CTe ik e xR A R ST b

AHRRTIX, A ATFY /xiﬁﬁ(b CRO 12 ié%’im
RO NS TK J{IE D SEND F— X ¥ v MEKIZE
D AR N AL T ORI DWW THA Lz vy,
F—17— ] : ¢DISC, SEND, CRO

of Nonclinical Data) |



LC/MS/MS % R\ e Vi i h ik E R G DR E
R D BAZE B U D ¥

(At botrer 2 — KRZKRZ Y —
NAFTFV AT V=T, XS A T ) ¥ —
¥)

OFH Frz !, i &' AmEn =AY, @\l
FHEEY, BRI 1E 2, I e 2, mER ok,
i —2 Bmo BIL!

Development and Evaluation of Bioanalytical
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Quantitative comparison of amino acids’
distribution in SHRSP and WKY rat brain using
imaging mass spectrometry
Toshimasa Ito
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Discussion on the issues of audit activities for the
bioanalysis
Tadakazu Akiyama, Tomoyoshi Taniguchi
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How should we be able to standardize the lipidomics
data?
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How should we be able to standardize the lipidomics
data?
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Future relationship between Pharma and CRO in
bioanalysis outsourcing.
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Future relationship between Pharma and CRO in
bioanalysis outsourcing.
Suguru Hanari
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Quantitative Data of High-Resolution Mass
Spectrometry (HRMS) for Bioanalysis
Ryoma Yamamoto
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Hybrid LC-MS/MS mAb Quantification: Automated Protein Digestion & High Sensitivity Affinity Capture
Ian Edwards M.Sc. Ph.D.

(Business Development Manager, Pharmaceuticals Business, Waters Corporation)
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