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Regulatory Science in Japan

“Regulatory science is a science that makes accurate
predictions, assessments, and judgments based on
evidence to adjust the outcomes of science and
technology to the most desirable form in harmony
with people and society.”

By Dr. Mitsuru Uchiyama, Director General National
Institute of Health Sciences, in 1987

“Promotion of Regulatory Science” was approved in the Fourth Science
and Technology Basic Plan in Japan (August 2011: Cabinet Decision).



Sharing Roles in Regulation and Regulatory Science in Japan

of Pharmaceuticals, Medical Devices, and Other Medical Products

@®Ministry of Health, Labour and Welfare (MHLW) °®
Basic policy, law, and official notices (

Authorization

@®Pharmaceuticals and Medical Devices Agency (PMDA)

@®National Institute of Health Sciences (NIHS)

@ Japan Agency for Medical Research and Development (AMED) é/’

Consultation, review, compliance assessment, inspection, and post-approval surveillance ﬂm
Collection and organization of information about adverse effects

Development of regulatory guideline drafts and standards including JP

Relief services for adverse health effects

<

Development and standardization of official evaluation methods and tests
Development of technical guideline drafts (mainly on quality and nonclinical aspects)
Testing adulterated and/or marketed products as OMCL

Conducting research studies to accurately evaluate the quality, safety, and efficacy of
medical products
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Grant program to facilitate medical R&D AMED



PMDA’s Lead of Regulatory Science
Establishment of the Regulatory Science Center (est. April 2018)

Functions as the PMDA’s command center

2. Actively utilizes clinical trial data and electronic healthcare records

Promotes innovative approaches to advanced therapies and

technologies
*Horizon Scanning
*Science Board
* Real-World Data Utilization



Regulatory Science Center of PMDA

» Support for epidemiological data evaluation and
study planning

* Product review-related pharmacoepidemiological
investigations

Office of
Medical
Informatics
and Epidemiology

Office of
New
e Support for advanced Drugs

EENAES
e Creation of disease Office of » Safety measures based on

models for data Research epidemiological analysis
evaluation Promotion » Safety measgre-rglate(j.
Office of pharmacoepidemiological

Advanced Office of Investigations
Evaluation with
Electronic Data

Safety

e Safety measures based on cross-

product analysis
» Searches for safety signals



Horizon Scanning

With Horizon Scanning...

Stakeholders :
unsure of @\ :> Eﬁﬁ
regulations... Report on

Technology A Regulator

Regulators :
cannot keep pace
with accelerating
innovation...
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Emerging Technologies

Regulator

* Proactively scan the horizon

for emerging trends and technologies H
- Make necessary regulatory preparations




PMDA's Response to the COVID-19 Pandemic

Drugs
Active Applicant
. Brand Name Approval Date
Ingredient Company
. ) May 7, 2020
o VEKLURY for Gilead Sciences .
Remdesivir o (approved based on article 14-3
— Intravenous Injection K.K.

of the PMD Act)

Medical Devices

Japanese
Medical Device Approval

Date

Brand Name

Applicant Company

Nomenclature
(JMDN)

Ventilator for general NKV-550 Series NIHON KOHDEN April 24,
purpose Ventilator System CORPORATION 2020
Bi-level positive airway Philips Respironics E30 -
) ) Philips Japan, Ltd. May 1, 2020

pressure unit ventilator

] Philips Trilogy Evo N May 12,
Adult ventilator _ Philips Japan, Ltd.

Series 2020

Fhnda

https://www.pmda.go.jp/english/index.html

In Vitro Diagnostics

Japanese
Medical Device Applicant
Brand Name
Nomenclature Company
(JMDN)
2019-nCoV
SARS-CoV-2 _ Sysmex
) o Fluorescence Detection _
nucleic acid kit Corporation

Real-time RT-PCR Kitv

Loopamp Novel
SARS-CoV-2
nucleic acid kit

Eiken Chemical
Co., Ltd.

Coronavirus 2019
(SARS-CoV-2)
Detection Kit

SARS-CoV-2 Roche Diagnostics
) o cobas SARS-CoV-2
nucleic acid kit KK
TagPath Real Time PCR _ )
SARS-CoV-2 Life Technologies

Reagent Kit for SARS-
CoV-2

nucleic acid kit Japan Ltd.

SARS-CoV-2 Xpert® Xpress SARS- Beckman Coulter,
nucleic acid kit CoV-2 ‘Cepheid’ Inc.
SARS-CoV-2 o
. ) ESPLINE SARS-CoV-2 Fujirebio Inc.
antigen kit
Medical &
SARS-CoV-2 MEBRIGHT SARS- Biological

nucleic acid kit CoV-2 Kit Laboratories Co.,

Ltd.

Approval

Date

March 27,
2020

March 31,
2020

April 7,
2020

April 20,
2020

May 8,
2020

May 13,
2020

May 21,
2020

Other
Information

Review

Summary


https://www.pmda.go.jp/english/index.html

Regulatory Science Research in NIHS

Conducting research studies (regulatory science) to accurately evaluate the quality, safety, and
efficacy of pharmaceutical products, foods, and numerous chemicals in the living environment

N

Priority Researches

1. Enhancing the development of
advanced medicines and medical devices

» Regenerative and cell medicine products, gene
therapy products, highly modified antibody drugs,
medium molecule peptide drugs, nucleic acid drugs,
molecular target drugs, companion diagnostics, and
radiopharmaceuticals

» New formulation/manufacturing technology and
advanced quality control for continuous production,
DDS, nanomedicine, and loT

» Advancement of nonclinical test methods related to
safety and efficacy evaluation for medical devices
and medical materials

» Application of iPS cells for drug discovery and
introduction to safety pharmacology

» Nonclinical and post-marketing evaluation method
research corresponding to conditional early
approval

2. Ensuring the safety of food, chemical,
and living environment

» Assessing the safety of foods, food additives, food
utensils, containers, and packaging by considering an
increase in international food distribution

» Research on prediction/evaluation and management
based on food risk analysis

» Food allergy research in which sensitization pathways
are diversified

» Health risk assessment of chemical substances such as
indoor air and household products and elucidation of
the cause of pollution accidents

» Modernization of nonclinical safety test methods and
development of animal replacement methods aiming at
improving predictability in humans

» Enhancement and strengthening of various safety
databases using ICT

» Development of the toxicity test method for the next
generation

3. Supporting indispensable tests and
inspections for health crisis management

» Testing and inspection as an Official Medicines
Control Laboratories (OMCL) accompanying the
internationalization of pharmaceutical GMP

» Tests and inspections to ensure the quality of

generic drugs

International standardization of Kampo preparations

Structural analysis, structural-activity correlation

analysis, analysis method, and database creation for

countermeasures against dangerous drugs and
illegal pharmaceutical products

Response to food terrorism

Response to widespread food poisoning

Monitoring of radioactive contamination of food

Monitoring residual pesticides in food

Participation in compiling a compendial

Y V
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4. Integrated research in the fields of pharmaceuticals, foods, and chemicals

» Construction of the chemical safety big database and development of basic technology for predicting human safety of pharmaceuticals, foods, and chemicals using Al
» Research for social implementation of genome editing technology




Emerging Technologies Applied to Regulatory Science Research in NIHS

* In ssilico/Deep learning/Artificial Intelligence (Al)
* OMICS; Toxicogenomics Technology

* Microphysiological System (MPS)/Body-on-Chip
* Desorption Electrospray lonization-Mass Spectrometry (DESI-MS)
 MRI for Animal Study

* Quantitative-NMR

 Atomic Force Microscopy (AFM)

* Next-Gen Sequencing (NGS)

* Cryo-Electron Microscopy

* iPS Cells

 Genome Editing Technology; CRISPR-Cas9




Development of chemical safety big database and Al-platform to support human

safety assessment of pharmaceuticals, foods, and household chemicals

Construction of a big database and prototype of Al platform W Clinical/side effect information N

B Pharmaceutical references/interview
NIHS legacy data ® Biosimilar: post-
marketing safety info

Public Databases
B OECD QSAR Toolbox
B ToxRef, OpenFoodTox
H PubMed

B AOP Wiki

forms
o . .
AMES NIHS DB B Suspected food-drug interactions
® HESS repeated dose tox DB

. . B Pharmaceutical fraud
® Percellome toxicogenomi
® Preclinical safety dataset

o $/'
1. Data collection

Outcome prediction ) ﬁ"CISeFE Data input
Al- ased Chemical Safety Assessment
® Toxicity of chemicals Forward Evolution platform e ® Structure
® Side effect of pharmaceuticals it s | B : — ® PhysChem
@ Post-marketing safety of biosimilars e = Ll ® Exposure
Il New data ====
Validation and actual use studies Regulatory needs
Foods and household chemicals Drug candidates Pharmaceuticals Biosimilars
Setting reliable safety Optimization of drug Introduction of reliable Optimization of
evaluation criteria candidate molecules management standards safety standards
» Avoid poisoning and » Reduce animal testing » Prevent side effects » Promote the
overdose » Reduce development > Avoid medication to development and

» Avoid long-term exposure time contraindicated cases use of biosimilars



https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwitgofhyvbTAhXKJZQKHQ9MDRQQjRwIBw&url=https://openi.nlm.nih.gov/detailedresult.php?img=PMC2865023_ijn-5-285f5&req=4&psig=AFQjCNEtVqyJK0ZSzXf2LFuQf8Gm7n8doA&ust=1495098610395787

AMES/QSAR/AI International Challenge Project

Outcome of the 1% Project (-2017)

Vol 34 | No1 |January 2019 Published for the United Kingdom
Environmental Mutagen Society
by Oxford University Press

SPECIAL ISSUE: IN SILICO APPROACHES TO GENETIC
TOXICOLOGY

GUEST EDITOR: MASAMITSU HONMA

Mutagenesis, 2019, 34, 3-16
oi. V031
" o OXFORD

Improvement of quantitative structure-activity
relationship (QSAR) tools for predicting Ames
mutagenicity: outcomes of the Ames/QSAR
International Challenge Project

Original Manuscript

Masamitsu Honma*, Airi Kitazawa, Alex Cayley’, Richard V. Williams',
Chris Barber', Thierry Hanser", Roustem Saiakhov?, Suman Chakravarti?,
Glenn J. Myatt3, Kevin P Cross?, Emilio Benfenati*, Giuseppa Raitano?,
Ovanes Mekenyan®, Petko Petkov®, Cecilia Bossa®, Romualdo Benigni®?,
Chiara Laura Battistelli®, Alessandro Giulianié, Olga Tcheremenskaia®,
Christine DeMeo?®, UIf Norinder®™, Hiromi Koga™", Ciloy Jose™,

Nina Jeliazkova'?, Nikolay Kochev'>™?, Vesselina Paskaleva™,

Chihae Yang™, Pankaj R. Daga'®, Robert D. Clark™ and James Rathman'#'® OX_FORD

Division of Genetics and Mutagenesis, National Institute of Health Sciences, 3-25-26 Tonomachi, Kawasaki-ku,
UNIVERSITY PRESS

nal Wharf, Leeds, L$11 5PS, UK, ‘Mutti
ope, H
unems

Inc., 1393 Dublin Road.

Participants of the 2" Project to improve
QSARs and develop Als to predict

mutagenicity of chemicals substances (2020-)
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Shanghai Institute of Organic Chemistry
Altox Ltd.

The Ohio State University

Leadscope, Inc.

Institute di Ricerche Farmacologiche
IdeaConsult Ltd.

MultiCASE Inc.

Lhasa Limited

Istituto Superiore di Sanita

. Gifu University

. Massachusetts Institute of Technology
. Simulations Plus, Inc

. Chemotargets

. Bourgas University

. The University of Sydney

. Meiji Pharmaceutical University

. Liverpool John Moores University

. National Institute of Health Sciences

China
Brazil
USA
USA
Italy
Bulgaria
USA

UK

Italy
Japan
USA
USA
Spain
Bulgaria
Australia
Japan
UK
Japan

Division of Genetics and Mutagenesis, National Institute of Health
i (anagawa 210-9501, Japan. Tel: +81-44-270-6672; Fax: +81-44-270-6680; Email

Mutagenesis Special Issue, 34 (2019)

http://www.nihs.go.jp/dgm/2nd_amesqgsar.html
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Hepatotoxicity Prediction Model and Literature Search Tool
to Support Safety Assessment

(A) Hepatotoxicity model

Hepatotoxic
14" Structure

Hepatotoxicity AOP event
in vitro bioactivity data

Structural alert
Reactive metabolite

(learning (Inchi)
data)

1D Up to 774D 1,824D
@ with structure

@ with structure and in silico/in vitro data

(B) Literature search
Positive example Negative example
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Toxicogenomics Study

(Percellome project)

* Prediction of repeated-dose toxicity from the
existing data of single-dose experiments
v" Noncoding RNA expression analysis of repeated-

dose mice’s liver

v' Analysis of epigenetic mechanism
genome DNA methylation analysis of repeated-dose mice’s liver

* Integration with the rat transcriptome data of NIBIO

Toxicogenomics Project
*  “Open Data” service of the Percellome DB and
International common platform of bio-informatics

software

Single dose
(Four dose-setting)

Keep without any treatment . @

Single-dose experiment

mice, 150 chemicals,
multi organ,
total of 6.5 hundred million

Percellome

toxicogenomics DB system toxicology analysis

Fundamental technology maintenance and
applied technology development for the

 GARUDA

THE WAY BIOLOGY CONNECTS

Absolutized cmuumvm ’
NIBIO TGP rat, 200 chemicals, International common platform of bio- %T% ot stestn, [ G
transcriptome total Of52 hundred informatics Software 1 vrz TP3 L GI mz () cm cn CR3 (¢) Diver
million genes f ‘\}’ g
DB Adaptive Ad-puvc Adapllvu
learning (d)Adaptive
Ranking

~ Gene
( “New model” of repeat-dose experiment expression
Repeat administration to all animals  final administration analysis at 2, 4,
in same pondltlon (4 dose _setting) 8 and 24
'U, hours after
the final
-»> _,w w _,w administratio
\ ;
Comparison
analysis
/ Joint research with bioinformatics research group \

In-house development of

__promoter analysis software
sﬁvmnww- (e el .i ; -.»
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Apply machine-learning technology

. Mnlll:varlllo big data in Biomedicine

(a) Gateway for
Ensemble
Learning System

e e Y

System
( Weighted
iytics

- |u

ea
Analyﬂcj
{_Results |




Microphysiological System (MPS): Body-on-a-Chip

Culture equipment

Medium

‘7=>

reservoir

bottle \/

Culture
material | chip

Oxygen con.
sensor

Culture surface—-

Medium
waste
bottle




Desorption Electrospray lonization-Mass Spectrometry
(DESI-MS)

e Qualitative and quantitative research method

 Ambient analysis technique to visualize the spatial localization and
distribution of molecules without sample preparation

 Compatible with histopathological workflows such as H&E staining

Charged droplets

Solvent Gas
— .\

/ Secondary droplet containing analytes

. ! : . Gusd
o Py g
| o . , °.o°0. %o '..’. i —— M S Optical Image

: g ) \
Glass slide

High Tissue
Voltage

DESI MS Image showing
localization of different
molecular ions

https://www.waters.com/waters/ja_




NIHS’s Response to the COVID-19 Pandemic

B Supporting the development of COVID-19 drugs
» Study on safe and effective inhalation method for pulmonary inhalation drugs

B Ensuring reliability of in vitro diagnostics for the COVID-19 infection
» Development of a PCR primer crossing analysis system for COVID-19 diagnostics
e http://www.nihs.go.jp/mtgt/covid-19info.html
» Validation of performance of COVID-19 PCR diagnostic kits
» Validation of performance of COVID-19 antibody diagnostic agents
> Supply of positive controls for COVID-19 antibody diagnosis and standardization

Bl Dissemination of scientific information on the COVID-19 pandemic

(pharmaceuticals, diagnostics, and foods)
e https://www.nihs.go.jp/sars-cov-2/index.html

<



http://www.nihs.go.jp/mtgt/covid-19info.html
https://www.nihs.go.jp/sars-cov-2/index.html

Summary

Regulatory science contributes to newly developed prevention, diagnosis, and treatment for

diseases and establishes a system that can lead the results to practical use of pharmaceuticals

and medical devices as soon as possible, which promotes life innovation (realization of a healthy

jmd Io)ng-lived society by creating innovative medicines and medical devices originating in
apan).

PMDA established the "Regu.latorx Science Centre” expecting it to play a central role in the
incorporation of innovation into the regulatory system.

PMDA identifies emerging technologies at a very early stage and properly evaluates whether
they are effective in product development (Horizon Scanning).

NIHS develops and maintains guidelines for the evaluation and development/examination of
efficacy/safety of pharmaceuticals, medical devices, and regenerative medicine products and
conducts research related to them based on regulatory science.

NIHS incorporates emerging technologies to scientifically accurately assess the quality, safety,
and efficacy of the effects of drugs, foods, and chemicals on humans.

PMDA and NIHS are currently working on solvin§ the COVID-19 pandemic, supporting the
development of therapeutic drugs and medical devices, improving diagnostic technology, and
disseminating scientific information on COVID-19.
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http://www.nihs.go.jp



