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In the Basic Principles for the Preparation of the
Japanese Pharmacopoeia (JP), 18th edition, the JP is
referred to as an official document that defines the
specifications, criteria, and standard test methods
necessary to properly ensure the quality of medicines
in Japan and as a public property that should be widely
used by all parties concerned, such as pharmaceutical
administrations, companies, and those involved in
research, education, and medical practice. In addition,
it states that the JP should play an appropriate role
of providing information and proper understanding
of drug quality to the public and should promote and
maintain advances, consistency, and harmonization of
technical requirements in the international community.
These show that the JP not only contributes as a
written standard but also as a provider of information
on test methods and international understanding for
drug quality control. JP articles refer to a wide range
of drugs at various phases of the product life cycle, as
it should cover all drugs in terms of importance from
the healthcare viewpoint. When the JP is viewed from
a panoramic perspective, these are the reasons why
its contents are extremely profound and complex. This
report discusses the JP's role and expected future as
a scientific document from the author's viewpoint as a
JP Expert Committee member for more than 30 years.

Keywords: Japanese Pharmacopoeia, role, characteristic
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The rapid increase in the use of ethical generic
pharmaceutical formulations in Japan emphasizes
the importance of measures to ensure the quality
of pharmaceutical distribution. This short review
discusses the contributions of the Japanese
Pharmacopoeia (JP) to pharmaceutical quality control.
Numerous monographs have defined specifications and
tests for multiple active pharmaceutical ingredients
and excipients. Standardized methods of performing
general tests and reference standards allow efficient,
reliable evaluation of pharmaceutical quality during
development processes and commercial manufacturing.
Some new methods of characterizing the structure and
performance of nonbiological complex drugs have been
included in recent editions. An introduction to general
tests and general information regarding the control
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of impurities in accordance with the International
Council for Harmonisation of Technical Requirements
for Pharmaceuticals for Human Use guidelines should
significantly reduce the safety risks of pharmaceuticals.

Keywords: pharmacopeia, formulation, generic drug
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Drug products for topical use are applied to a wide
range of conditions, due to the complex nature of the
skin as well as the diversity of patient skin conditions.
As topical drugs are activated on the skin surface
and in the adjacent lower stratum corneum, the blood
drug concentration is not always regarded as the
appropriate index for therapeutic equivalence. Thus,
bioequivalence (BE) evaluations for such drugs are
very difficult, and countries around the world have
adopted a variety of approaches. In this paper, we
summarize the commonalities and differences between
Western and Japanese BE guidelines, and present the
latest trends in evaluation methods.
Keywords: bioequivalence, generic topical drug,
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Transdermal patches are one of pharmaceutical
dosage forms, whose adhesive properties such as
ease of administration and difficulty in peeling off
during medication tend to affect patients’ adherence to
treatment. Depending on the stickiness of the products,
some patients prefer to use brand-name drugs to
generic drugs, and vice versa. Transdermal patches
are a type of adhesive product, but have some aspects
that are different from industrial tapes: First, they
must be harmless to human body. For this reason, the

adhesives that can be used are very limited. Second,
many of them are small in size. Since quality tests
are performed using the final product, the adhesion
test methods applicable to rather small transdermal
patches are limited. This article introduces the types of
patches, the excipients used in adhesives, the adhesive
properties of formulations, and how to evaluate them,
while briefly explaining the pharmaceutical-specific
conditions and regulations.
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Terahertz (THz) spectral distinguishability was
examined by using Japanese Pharmaceutical (JP)
ofloxacin (OFXN) tablets to evaluate the feasibility of
using THz spectroscopy for qualitative pharmaceutical
analysis. The characteristic THz absorption of OFXN
were observed in the THz spectra obtained from
JP OFXN tablets (OFXN content in the tablets:
approximately 50 w/w%). Moreover, grouping
of JP OFXN tablets depending on their source
was successfully achieved by cluster analysis and
principal component analysis (PCA) using second
derivative THz spectra. These results suggest that
THz spectroscopy is applicable not only to confirm
the identity of commercial JP pharmaceuticals, but
also to detect substandard or suspected counterfeit
pharmaceuticals on the market.
Keywords: terahertz spectroscopy, cluster analysis,

principal component analysis
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Peptide mapping using liquid chromatography
with tandem mass spectrometry (LC-MS/MS)
is a fundamental methodology for identifying,
characterizing, and quantifying therapeutic protein
products. Here, we examine the impact of various
analytical procedures on the performance of LC-MS/
MS-based peptide mapping, and discuss the points that
need to be considered when using this methodology as
a purity test.

Keywords: peptide mapping, liquid chromatography-

mass spectrometry, deamidation
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Ishii-Watabe A, Shibata H, Suetomo H*', Tkeda Y™*?
Telikepalli S**, Kiyoshi M, Hayashi Y**, Muto T**,
Tanaka Y*!, Ueda S**, Iwura T™!, Saitoh S** Aoyama
M, Harazono A, Hyuga M, Goda Y, Torisu T*,
Uchiyama S*% Recent Achievements and Current
Interests in Research on the Characterization and
Quality Control of Biopharmaceuticals in Japan.
J Pharm Sci. 2020; 109(5): 1652-1661. doi: 10.1016/
j.xphs.2020.01.001
As reported in the previous commentary (Ishii-
Watabe et al., ] Pharm Sci 2017), the Japanese
biopharmaceutical research group is promoting
collaborative multilaboratory studies to evaluate and
standardize new methodologies for biopharmaceutical
characterization and quality control. We have
conducted the studies and held 2 annual meetings
in 2018 and 2019. At the 2018 meeting, Dr. Rukman
DeSilva of the U.S. Food and Drug Administration
and Dr. Srivalli Telikepalli of the National Institute
of Standards and Technology participated as guest
speakers. At the 2019 meeting, we invited Prof.
John Carpenter of the University of Colorado, Prof.
Gerhard Winter and Prof. Wolfgang Friess of Ludwig
Maximilian University of Munich, and Dr. Tim Menzen
of Coriolis Pharma Research, as guest commentators.
In both meetings, the main research topic was
strategies for the characterization and control of
protein aggregates/subvisible particles in drug
products. Specifically, the use of the light obscuration
method for insoluble particulate matter testing with
reduced injection volumes, and a comparison of
analytical performance between flow imaging and light
obscuration were discussed. Other topics addressed
included host cell protein analysis, bioassay, and
quality control strategies. In this commentary, the
recent achievements of the research group, meeting
discussions, and future perspectives are summarized.
Keywords: therapeutic protein product, quality,

collaborative study
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*3 National Institute of Standards and Technology
** Astellas Pharma Inc.

*5 Osaka University
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Biologics listed in the Japanese Pharmacopoeia (JP)
include drugs in which the active pharmaceutical
ingredient is a peptide, protein, or polysaccharide.
Biologics were previously manufactured by
purification from biological sources, however, most
recently developed products are manufactured using
biotechnology such as genetic recombination and
cell culture technologies. The JP provides useful
information to ensure the quality of such products
in the form of monographs, general test, and general
information. A recent topic related to biologics is the
adoption of general test (6.17) “Insoluble Particulate
Matter Test for Protein Injections’. Test (6.17)
enables the determination of insoluble particulate
matter using the light obscuration method with smaller
sample volumes and indicates points to consider in
handling protein samples. In addition, the draft general
information “Basic Concept of Quality Assurance
of Biotechnology Products (Biopharmaceuticals)”
has been released for public consultation and will be
listed in the 18th edition of the JP. In this review, the
contents of JP monographs, general chapters, and
general information on biologics are introduced, and
future perspectives on the role of the JP for ensuring
the quality of biologics are discussed.

Keywords: Japanese Pharmacopoeia, quality, biologics

WHHIE - HEOWICE % 5 V%) 7 G EEIE o M 3E

Wi L.

7 7~ > 7 2020; 56: 632-636. doi: 10.14894/

faruawpsj.56.7_632

oy BEREMOMPEYREZ, V7Y PG
FIEDUE SN TN DA, A, Whkr7ax 7T
74 = BHEmaH (LC/MS) 28 7Y Fikx i s
LZREELTHEASRTWAS, ARTIE, & 2 HE
MO RE 2 M ET 57200 2 FFHDOLC/MSEIZ
DWTHERL T 5 & & bIZ, LC/MSIENS v 8 7 B RS
i DERNHHEZLOFTIIEH ST B Z L 2B %
Z, FOBIRIZOWTHHT 5.
Keywords : k7 a~ b7 57 4 — w4, 1k
PR, ¥ v BRIEN,



At i %

% (e - 3 261

SCHTE T, AT CPRB0MEEE [ H AR )R T 0 ik
BRI A 058 IFgeses & [N A F R O E
MEDR D IR HE 2 712§ B ARES .

BEFE e e pkar L F 2 7 P U — 4 x> X 202051

(8):418-425.

Basic concepts and elements for quality
risk management toensure the quality of
biopharmaceuticals are summarized with reference
to the ICH guidelines (ICH Q5A-E, Q6B, and Q8-
Q11) in accordance with the QbD approach. The
biopharmaceutical-specific concepts will be used
for the drafting of a general information chapter
about the basic concepts for the quality assurance of
biopharmaceuticals.

Keywords: biopharmaceuticals, quality risk

management, control strategy

Morimoto K: Study to determine if Japanese new

biopharmaceuticals were approved by FDA and

EMA authorities.

Jpn J. History Pharm. 2020;55(1):65-69. doi: 10.34531/

jjhp.55.1_65

Objective: TostudyifJapanesenew-
biopharmaceuticals (1985-2016), including nine
hormones and cytokines, three enzymes, one other
medicine, and three antibody medicines originating
in Japan, were approved by the U.S. Food and Drug
Administration (FDA) and the European Medicines
Agency (EMA) authorities. Results and Discussion:
Of the nine hormones and cytokines, the Ministry
of Health and Welfare, Japan (MHW) approved the
use of Mecasermin on October 5, 1994 and the FDA
approved its use on August 30, 2005. Mecasermin is
given for the long-term treatment of growth failure
in children with severe primary insulin-like growth
factor (IGF) deficiency or with growth hormone
(GH) gene deletion. None of the three enzymes and
one other pharmaceutical were approved. The three
antibody medicines were approved by the Ministry
of Health, Labour and Welfare, Japan (MHLW) /
the Pharmaceuticals and Medical Devices Agency
(PMDA) as follows: The EMA approved the use of
Tocilizumab as a rheumatoid on January 16, 2009,
and the FDA approved use on August 1, 2010. The
FDA approved the use of Mogamulizumab for the
treatment of relapsed or refractory mycosis fungoides
(MF) or Sezary syndrome (SS) on August 8, 2018.

The FDA approved the use of Nivolumab for the
treatment of melanoma on December 22, 2014 and for
the treatment of metastatic squamous non-small cell
lung cancer on March 4, 2015. The EMA approved the
use of Nivolumab for four types of treatment on June
19, 2015. In this article, I analyzed why the 12 other
biopharmaceuticals were not approved by the FDA
and/or EMA. The importance of the ICH guidelines for
adapting new GCP(E6) in 1998, and that of the quality
of biotechnological/biological products are discussed.
The establishment of the PMDA in 2004, and history
of enhancing the transparency of the review process
are also discussed.

Keywords: mecasermin, tocilizumab, mogamulizumab
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The 14th edition of the Workshop on Recent
Issues in Bioanalysis (14th WRIB) was held
virtually on June 15-29, 2020 with an attendance of
over 1000 representatives from pharmaceutical/
biopharmaceutical companies, biotechnology
companies, contract research organizations, and
regulatory agencies worldwide. The 14th WRIB
included three Main Workshops, seven Specialized
Workshops that together spanned 11 days in order to
allow exhaustive and thorough coverage of all major
issues in bioanalysis, biomarkers, immunogenicity,
gene therapy and vaccine. Moreover, a comprehensive
vaccine assays track; an enhanced cytometry track
and updated Industry/Regulators consensus on BMV
of biotherapeutics by LCMS were special features in
2020. As in previous years, this year's WRIB continued
to gather a wide diversity of international industry
opinion leaders and regulatory authority experts
working on both small and large molecules to facilitate
sharing and discussions focused on improving quality,
increasing regulatory compliance and achieving
scientific excellence on bioanalytical issues. This
2020 White Paper encompasses recommendations
emerging from the extensive discussions held during
the workshop, and is aimed to provide the Global
Bioanalytical Community with key information and
practical solutions on topics and issues addressed,
in an effort to enable advances in scientific
excellence, improved quality and better regulatory
compliance. Due to its length, the 2020 edition of this
comprehensive White Paper has been divided into
three parts for editorial reasons. This publication
covers the recommendations on (Part 2A) BAV, PK
LBA, Flow Cytometry Validation and Cytometry
Innovation and (Part 2B) Regulatory Input. Part 1
(Innovation in Small Molecules, Hybrid LBA/LCMS
& Regulated Bioanalysis), Part 3 (Vaccine, Gene/Cell
Therapy, NAb Harmonization and Immunogenicity)
are published in volume 13 of Bioanalysis, issues 4, and
6 (2021), respectively.
Keywords: bioanalysis, biomarker, ligand binding assay
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Bioanalysis: Vaccine Assay Validation, gPCR Assay
Validation, QC for CAR-T Flow Cytometry, NAb
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3 - Recommendations on Immunogenicity Assay
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Immunogenicity Guidance/Guideline, Gene & Cell
Therapy and Vaccine Assays).
Bioanalysis. 2021; Mar;13(6):415-463. doi: 10.4155/bio-
2021-0007
The 14th edition of the Workshop on Recent
Issues in Bioanalysis (14th WRIB) was held
virtually on June 15-29, 2020 with an attendance of
over 1000 representatives from pharmaceutical/
biopharmaceutical companies, biotechnology
companies, contract research organizations, and
regulatory agencies worldwide. The 14th WRIB
included three Main Workshops, seven Specialized
Workshops that together spanned 11 days in order to
allow exhaustive and thorough coverage of all major
issues in bioanalysis, biomarkers, immunogenicity,
gene therapy and vaccine. Moreover, a comprehensive
vaccine assays track; an enhanced cytometry track
and updated Industry/Regulators consensus on BMV
of biotherapeutics by LCMS were special features in
2020. As in previous years, this year's WRIB continued
to gather a wide diversity of international industry
opinion leaders and regulatory authority experts
working on both small and large molecules to facilitate
sharing and discussions focused on improving quality,
increasing regulatory compliance and achieving
scientific excellence on bioanalytical issues. This
2020 White Paper encompasses recommendations
emerging from the extensive discussions held during
the workshop and is aimed to provide the Global
Bioanalytical Community with key information and
practical solutions on topics and issues addressed,
in an effort to enable advances in scientific
excellence, improved quality and better regulatory
compliance. Due to its length, the 2020 edition of this

comprehensive White Paper has been divided into

three parts for editorial reasons. This publication (Part
3) covers the recommendations on Vaccine, Gene/Cell
Therapy, NAb Harmonization and Immunogenicity).
Part 1 (Innovation in Small Molecules, Hybrid LBA/
LCMS & Regulated Bioanalysis), Part 2A (BAV, PK
LBA, Flow Cytometry Validation and Cytometry
Innovation) and Part 2B (Regulatory Input) are
published in volume 13 of Bioanalysis, issues 4 and 5
(2020), respectively.

Keywords: bioanalysis, immunogenicity, NAb
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IR E G HARSER HIZB T 5 4 EOFEHEAL,

YAKUGAKU ZASSHI 2020;140:783-788

The latest Japanese Pharmacopoeia is the second
supplement of the 17th edition containing 324 herbal
medicines, of which 176 are crude drugs and 35 are
Kampo extracts. Although 148 prescription Kampo
extracts are covered by national health insurance, only
35 are listed in the latest Japanese Pharmacopoeia.
However, the sales volume of these 35 Kampo extracts
accounts for more than 70% of the total sales volume of
Kampo products as Kampo formulas with higher sales
volumes are preferentially listed in the Pharmacopoeia.
The Japanese Pharmacopoeia officially defines the
origin and description of the listed crude drugs and
Kampo extracts, and further elaborates on the limited
values and their testing methods. As crude drugs and
Kampo extracts are derived from natural products
and have characteristics of traditional medicines, some
degree of diversity has been experienced during the
long-term use, which is one of the crucial differences
from chemical drugs. The Japanese Pharmacopoeia
Committee on Crude Drugs promotes standardization
of the Japanese Pharmacopoeia by reflecting the actual
Japanese market situation. In this review, I will explain
the characteristics of the natural and traditional
medicines of crude drug-related items, the drafting
process of the Japanese Pharmacopoeia and the points
to be noted, and the significance of being listed in the
Pharmacopoeia.
Keywords: crude drugs, Kampo medicines, Japanese

pharmacopoeia
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Umezawa A™', Sato Y, Kusakawa S, Amagase

R*', Akutsu H*', Nakamura K*', Kasahara

M*? Matsubara Y**, Igarashi T*" Research and

Development strategy for future embryonic stem

cell-based therapy in Japan.

JMA Journal. 2020;3:287-94. doi: 10.31662/jmaj.2018-

0029

Herewith, we review an updated progress of
regenerative medical products using human embryonic
stem cells (ESCs) in Japan. Two groups from Kyoto
University and the National Center for Child Health
and Development (NCCHD) established a novel
derivation/cultivation system of ESCs for potential
application in translational and clinical research. At
the first stage of ESC derivation, murine feeder cells
have been used in line with Japanese guidelines on
public health associated with the implementation of
the xenograft. To avoid exposure of ESCs to animal
products in culture media, a xeno-free cultivating
system has been established. Twelve ESCs (KhES-
1, KhES-2, KhES-3, KhES-4, KhES-5, SEES-1, SEES-
2, SEES-3, SEES-4, SEES-5, SEES-6, and SEES-7) are
now available under a clinically relevant platform
for industrially and clinically applicable regenerative
medical products. NCCHD submitted an investigative
new drug application to the Pharmaceuticals and
Medical Devices Agency (PMDA) for using ESC-
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based products in patients with hyperammonemia
due to genetic defects on March 2018 under the
Pharmaceutical Affairs Law (now revised to the
Pharmaceuticals, Medical Devices, and Other
Therapeutic Products Act). Currently, up to ten ESC-
based products are being prepared for intractable and
rare disorders in Japan.

Keywords: embryonic stem cell, The Pharmaceuticals,
Medical Devices, and Other Therapeutic Products Act,
The Act on the Safety of Regenerative Medicine
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Tumorigenicity is one of the major concerns for a
medical use of pluripotent stem cell-derived products
(PSCPs). However, no detailed guidance document for
evaluating and assessing the tumorigenicity of PSCPs
has been issued. Internationally acceptable concepts/
consensus and testing methods for reduction in the
tumorigenicity risk of PSCPs are needed, in particular
when PSCPs are intended to be globally distributed.
Forum for innovative regenerative medicine (FIRM)
has established a new committee, FIRM-CoNCEPT, to
address the issues around tumorigenicity evaluation
for PSCPs. FIRM-CoNCEPT and National Institute
of Health Sciences (NIHS)jointly started “Multisite
Evaluation Study on Analytical Methods for Non-
clinical Safety Assessment of hUman-derived
REgenerative Medical Products (MEASURE)”
initiative. International regulatory policies on the
safety evaluation and quality control and methods
of hazard/risk assessment for tumorigenicity are
investigated in the project. As the results, we found 3
points below. 1) Several in vivo and in vitro assays are
available. 2) Japanese technical guideline is available
for PSCPs. However, globally acceptable consensus
in regulatory policies are not observed among Japan,
US and EU. 3) By making key opinion leader (KOL)
interviews, evaluation methods for genomic instability
risk of PSCPs were found unestablished. The purpose
of this article is to summarize and publish the output
of investigation and discussion which were made in
FIRM-CoNCEPT-MEASURE project.

Keywords: pluripotent stem cell, tumorigenicity,

testing method
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Kanayasu-Toyoda T*', Uchida E, Yamaguchi T*"*

Cell-surface MMP-9 is a novel functional marker

for early endothelial progenitor cells derived from

CD133+ cells.

J Stem Cell Res Dev 2020;6:042. doi: 10.24966/SRDT-

2060,/100042

Matrix Metalloproteinase-9 (MMP-9) plays an
important role in the migration of and tissue invasion
by vascular endothelial cells. Additionally, early
Endothelial Progenitor Cells (EPCs) are known to play
a key role in the recruitment of endothelial cells in
angiogenesis. In angiogenesis, MMP-9, which binds on
the plasma membranes of early EPCs, is important in
neo-vascularization. Therefore, early EPCs with MMP-
9 on their cell membranes are a novel candidate for
vascular regeneration therapy.

Keywords: angiogenesis; CD133; endothelial progenitor

cells
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Yamaguchi T*', Uchida E, Okada T*? Ozawa K*?,

Onodera M*!, Kume A*® Shimada S*°, Takahashi

S*® Tani K*? Nasu Y*’, Mashimo T*? Mizuguchi

H*® Mitani K*°, Maki K*' Aspects of gene therapy

products using current genome-editing technology

in Japan.

Hum Gene Ther. 2020;31:1043-53. doi: 10.1089/hum.

2020.156

The development of genome-editing technology could
lead to breakthrough gene therapy. Genome editing
has made it possible to easily knock out or modify a
target gene, while current gene therapy using a virus
vector or plasmid hampering modification with respect
to gene replacement therapies. Clinical development
using these genome-editing tools is progressing
rapidly. However, it is also becoming clear that there is

a possibility of unintended gene sequence modification
or deletion, or the insertion of undesired genes, or
the selection of cells with abnormalities in the cancer
suppressor gene pb3; these unwanted actions are not
possible with current gene therapy. The Science Board
of the Pharmaceuticals and Medical Devices Agency of
Japan has compiled a report on the expected aspects
of such genome editing technology and the risks
associated with it. This article summarizes the history
of that discussion and compares the key concepts with
information provided by other regulatory authorities.

Keywords: gene therapy, genome editing, safety
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Genome editing technologies, including clustered
regularly interspaced short palindromic repeat
(CRISPR) /CRISPR-associated protein 9 (Cas9) system,

are expected to become a state-of-the-art strategy for
human gene therapy. However, there are several new
safety issues to be addressed before clinical use. This
review article summarizes the current regulatory
status of the safety assessment of genome editing
for human gene therapy. In addition, with a focus on
unintended genome editing by CRISPR/Cas9 system,
this review outlines the methods used to detect off-
target sites, and introduces a proposed technical
guidance on the safety assessment of ex vivo genome-
edited cell products that have been developed by
the Regulatory Science research project of the Japan
Agency for Medical Research and Development
(AMED) for genome editing.

Keywords: genome editing, gene therapy, regulatory

science
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Pharmaceuticals reportedly cause damage to some
polymeric medical devices that administer them.
Because this phenomenon and its causes still remain
unclear, in this study, all the possible combinations of
polymeric materials and pharmaceutical ingredients
that could cause failures were identified by conducting
a comprehensive analysis on a wide variety of such
combinations and through verification tests using
the products. The results of the simple immersion
tests and the reports of clinical failures indicated that
the failures were not caused by the lack of chemical
resistance of the polymers but by the environmental
stress cracking (ESC) induced by a combination of the
stress generated in the material and the interaction
with a specific chemical. Therefore, we evaluated all
combinations that could cause ESC by developing
and applying a simple method for testing ESC.
Polycarbonate and polyethylene terephthalate were
found to be damaged by alkaline solutions and oils and
fats, and surfactants solutions. These failures were
also confirmed by the verification tests. Results from
the stress state verification, fractographic analysis,
and other studies confirmed that these failures were
caused by ESC. Cytotoxicity owing to the induction
of ESC was not detected in any combination. These
results indicated that the residual stress generated
during the manufacturing process was one of the

reasons for the failure of the medical devices. This
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residual stress can be eliminated by employing
additional processes such as annealing, thereby
preventing medical device failures induced through
interactions with pharmaceutical ingredients.

Keywords: interaction, polymeric medical device,

pharmaceutical, failure, stress, cracking

Azuma K*!, Jinno H*? Tanaka-Kagawa T™*? Sakai S:
Risk assessment concepts and approaches for indoor
air chemicals in Japan.
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Individuals living in general indoor environments
are exposed to a greater variety of chemical
pollutants, albeit at lower concentrations, compared
with industrial workers in occupational environments.
These pollutants can result in a variety of adverse
health effects, including those affecting the respiratory,
neurological, reproductive, dermatologic, and
cardiovascular systems. In Japan, indoor air quality
guidelines have been established for 13 chemicals
since 1997, and these developments have continued
on the basis of scientific discussions in the Committee
on Indoor Air Pollution (CIAP) that was set up by
the Ministry of Health, Labour and Welfare. However,
the types and concentrations of these pollutants
have been observed to be inconsistent over time due
to lifestyle changes and the development of novel
household products and building materials. Therefore,
continuing the monitoring of indoor chemicals and
the development of indoor air quality guidelines for
substances that pose potential high health risks are
essential for the protection of public health. In indoor
environments, there are multiple media by which
humans come in contact with indoor chemicals and
multiple exposure pathways that can affect human
health, particularly for semi-volatile organic compounds
(SVOCs). This is defined as aggregate exposure.
Furthermore, combined exposure to multiple low-
level pollutants occurs in indoor environments. In this
article, a comprehensive overview of the indoor air
quality guidelines in Japan and assessment approaches
for developing indoor air quality guidelines is provided.
In addition, future issues facing approaches for indoor
chemicals, including aggregate exposure to SVOCs
and combined exposure to multiple pollutants with

common toxicological effects in indoor environments,

are discussed.
Keywords: Guidelines, Indoor air quality, Indoor

chemicals.
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In Japan, existing food additives are those included
in the List of Existing Food Additives specified in the
Supplementary Provisions to the Law Concerning
Amendments to the Food Sanitation Law and Nutrition
Improvement Law. Most of the currently available
food additives are natural extracts containing various
ingredients. However, the characteristic and active
components of existing food additives are not always
properly defined due to poor characterization of the
constituents of the respective raw materials. For that
reason, the characteristic components of existing food
additives from natural extracts have been evaluated
using various methods and reported. Here we review
examples of our research on the characterization of
marker constituents of existing food additives from
natural products.
Keywords: existing food additive, gentian root extract,

grape skin extract
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The Food Sanitation Act was revised on June 13,

CRBIBEAORY T 4 T A MllE

2018. As a result of this revision, a positive list system
was introduced for food contact products (utensil,
container and packaging). This system will come
into effect on June 1, 2021. The main body of the
positive list system is a compliance with the positive
list, but, this list format is complex and different
than the US and EU list. And, the compliance with
the manufacturing management standards and the
communication of information between the companies
are indispensable for operation of the positive list
system. In this article, I will explain the details of the
Japanese positive list system. Since the detailed part
of the system is still under consideration, please refer
to the documents published by the Ministry of Health,
Labor and Welfare for the latest information.

Keywords: Food Sanitation Act, positive list system,
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Yokoo H, Hirano M, Misawa T, Demizu Y: Helical

antimicrobial peptide foldamers containing non-

proteinogenic amino acids.

ChemMedChem, 2021, 16, 1226-1233. do0i:10.1002/

cmdc.202000940

Antimicrobial peptides (AMPs) are potential novel
therapeutic drugs against microbial infections. Most
AMPs function by disrupting microbial membranes
because of their amphipathic properties and ordered
secondary structures. In this minireview, we describe
recent efforts to develop helical AMP foldamers
containing non-proteinogenic amino acids, such as a,
a -disubstituted a -amino acids, [ -amino acids, y-amino
acids, side-chain stapling and N-alkyl glycines.
Keywords: Antimicrobial peptides, foldamers, Gram-
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Yokoo H, Misawa T, Demizu Y: De novo design of

cell-penetrating foldamers.

Chem. Rec., 2020, 20, 912-921. doi:10.1002/tcr.

202000047

Cell-penetrating peptides (CPPs) have gained much
attention as carriers of hydrophilic molecules, such
as drugs, peptides, and nucleic acids, into cells. CPPs
are mainly composed of cationic amino acid residues,
which play an important role in their intracellular
uptake via interactions with acidic groups on cell
surfaces. In addition, the secondary structures of CPPs
also affect their cellmembrane permeability. Based on
this knowledge, a variety of cell-penetrating foldamers
(oligomers that form organized secondary structures)
have been developed to date. In this account, we
describe recent attempts to develop cell - penetrating
foldamers containing various building blocks, and their
application as DDS carriers.
Keywords: non-proteinogenic amino acid, cell-
penetrating peptide, foldamer, secondary structure,
DDS carrier

Ishikawa M*, Tomoshige S*, Demizu Y, Naito M:

Selective degradation of target proteins by chimeric

small-molecular drugs, PROTACs and SNIPERs.

Pharmaceuticals, 2020, 13, 74. doi:10.3390/ph13040074

New therapeutic modalities are needed to address
the problem of pathological but undruggable proteins.
One possible approach is the induction of protein
degradation by chimeric drugs composed of a
ubiquitin ligase (E3) ligand coupled to a ligand for the
target protein. This article reviews chimeric drugs
that decrease the level of specific proteins such as
proteolysis targeting chimeric molecules (PROTACs)
and specific and nongenetic inhibitor of apoptosis
protein (IAP)-dependent protein erasers (SNIPERs),
which target proteins for proteasome-mediated
degradation. We cover strategies for increasing the
degradation activity induced by small molecules, and
their scope for application to undruggable proteins.
Keywords: PROTACs; SNIPERs; chemical protein
degradation
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Wan D*!, Wang X*!, Nakamura R, Alcocer JCM*!,

Falcone HF*% Use of humanized RBL reporter

systems for the detection of allergen-specific IgE

sensitization in human serum.

Methods in molecular biology. 2020,2163,145-153, doi:

10.1007/978-1-0716-0696-4_11.

Determination of allergen-specific immunoglobulin E
(IgE) levels in human blood samples is an important
diagnostic technology for the assessment of allergic
sensitization. The presence of specific IgE in human
serum samples can be measured by sensitizing
humanized rat basophil leukemia (RBL) cell lines with
diluted serum and measuring cellular activation after
challenge with the suspected allergens. This has been
traditionally performed by measuring the levels of f
-hexosaminidase released upon RBL degranulation.
Here, we describe the use of two recently developed
humanized RBL reporter cell lines, which offer higher
sensitivity and are amenable to high-throughput scale
experiments.

Keywords: Allergy, Luciferase, RS-ATLS.

*I University of Nottingham
*2 Tustus Liebig University Giessen

Tohkin M*!, Saito Y, Yagi S*%, Asano K** Maekawa

K, Osabe M*! Tida S*', Miyata N*': Clinical study

designs and patient selection methods based on

genomic biomarkers: Points-to-consider documents.

Drug Metab Pharmacokinet. 2020;35:187-190. doi:

10.1016/j.dmpk.2020.01.003.

Recently, genomic biomarkers have been widely
used clinically for prediction of the efficacy and safety
of pharmacotherapy and diagnosis and prognosis of
pathological conditions. Therefore, genomic biomarkers
are anticipated to accelerate not only precision

medicine for pharmacotherapy but also development
of molecularly targeted drugs. Because the design
of clinical studies involving biomarkers may differ
from conventional clinical study designs, a concept
paper focused on clinical studies and patient selection
methods based on genomic biomarkers is desired
to prompt innovative drug development. Thus, this
concept paper aimed to compile and present current
scientific information from the related guidelines
regarding application of genomic biomarkers to clinical
trials and studies for drug development. We hope
that this concept paper will prompt the development
of guidelines for biomarker application to drug
development by industry, regulatory authorities, the
medical profession, and academia.

Keywords: Clinical trial, Genomic biomarker, Patient

selection, Precision medicine, Study design.

*I Nagoya City University
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Tsukagoshi E, Tanaka Y, Saito Y: Implementation of
pharmacogenomic information on Stevens-Johnson
syndrome and toxic epidermal necrolysis.

Front Med. 2021;8:644154. https://doi.org/10.3389/

fmed.2021.644154.

Drug-related Stevens-Johnson syndrome and
toxic epidermal necrolysis (SJS/TEN) are rare
but severe adverse drug reactions, termed as
idiosyncratic reactions; however, predicting their onset
remains challenging. Pharmacogenomic information
associated with SJS/TEN has accumulated on
several drugs in the last 15 years, with clinically
useful information now included on drug labels in
several countries/regions or guidelines of the Clinical
Pharmacogenetics Implementation Consortium (CPIC)
for implementation. However, label information
might be different among countries. This mini-review
summarizes pharmacogenomic information on drug
labels of five drugs in six countries and compared
descriptions of drug labels and CPIC guidelines.
Finally, we discuss future perspectives of this issue.
Pharmacogenomic information on drug labels is not
well-harmonized across countries/regions, but CPIC
guidelines are a scientifically sound goal for future
pharmacogenomic implementation.

Keywords: Stevens-Johnson syndrome, toxic epidermal
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necrolysis, pharmacogenomics

Imatoh T, Saito Y.. Associations between Stevens-
Johnson Syndrome and infection: Overview of
pharmacoepidemiological studies.

Front Med (Lausanne). 2021;8:644871. doi: 10.3389/

fmed.2021.644871.

Stevens-Johnson syndrome and toxic epidermal
necrolysis (SJS/TEN) are classified as type B adverse
drug reactions, and are severe, potentially fatal
rare disorders. However, the pathogenesis of SJS/
TEN is not fully understood. The onset of SJS/TEN
is triggered by the immune system in response to
antigens with or by drugs. As activation of the immune
system is important, infection could be a risk factor for
the onset of SJS/TEN. Based on the hypothesis that
infections induce the onset of SJS/TEN, we conducted
pharmacoepidemiological investigations using two
spontaneous adverse drug reaction reporting databases
(Japanese Adverse Drug Event Report database
and Food and Drug Administration Adverse Event
Reporting System) and Japanese medical information
database. These data suggest that infection could
be a risk factor for the development of SJS/TEN. In
this mini-review, we discuss the association between
infection and the development of SJS/TEN.
Keywords: Stevens-Jonhson syndrome, infection,

pharmacoepidaemiology
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Yano T*', Hasegawa K*?, Sato T*"*, Tatsumi
M™* Watabe T*!, Kadonaga Y*!, Kabayama K*!,
Fukase K*', Hachisuka A, Hirabayashi Y, Fujii H*’,
Yonekura Y*": Rationale for Translational Research
on Targeted Alpha Therapy in Japan —Renaissance
of Radiopharmaceuticals utilizing Astatine-211 and
Actinium-225 —

RADIOISOTOPES 2020:69(10):329-340. doi: 10.3769/

radioisotopes.69.329

We wish to herewith report safety evaluations,
microdosimetry, and clinical requirements for first-
in-human (FIH) study for handling of targeted alpha
therapy (TAT) drug products labelled by 211At and
225Ac. 1) The safety evaluation method is proposed
including delayed toxicity using the histopathological
examination. The biodistribution study using PET
or SPECT corresponding to alpha nuclides is also
proposed. 2) Two scales of microdosimetry are
proposed for the TAT design; one is the organ-
microstructure scales and the other is the cellular
and subcellular scales. Recently, the stochastic
microdosimetric kinetic model was developed by
the cellular-scale particle transport simulation using
PHITS. 3) The dose of TAT drug for FIH study
can be considered in the amount of radioactivity
and mass, and radioactivity would often be a more
important determining factor than mass. 4) In Japan,
Medical Device system for regulatory approval of the
synthesizer itself has been adopted as well as Medical
Drug system for delivery of radiopharmaceuticals.
We propose to start an automatic synthesis device
at an early stage and to establish manufacturing
process, quality control and GMP evaluations. The
need for radiation shielding based on the calculation
by effective dose rate coefficients for alpha particles
is also introduced. The argument is concluded that
the operation in hot cell used at many PET centers is
sufficient.
Keywords: targeted alpha therapy (TAT), safety

evaluation, quality control and GMP
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Hirabayashi Y, Maki K*!, Kinoshita K*?, Nakazawa
T* Obika S*', Naota M*™', Watnabe K** Suzuki
M*?, Arato T*°, Fujisaka A™.6, Fueki O*', Tto
K*!', Onodera H: Considerations of the Japanese
Research Working Group for the ICH S6 & Related
Issues Regarding Nonclinical Safety Assessments
of Oligonucleotide Therapeutics: Comparison with
Those of Biopharmaceuticals.
Nucleic Acid Ther. 2021;31(2):114-125. doi.org/
10.1089/nat.2020.0879
This white paper summarizes the current consensus
of the Japanese Research Working Group for the
ICH S6 & Related Issues (WGS6) on strategies for
the nonclinical safety assessment of oligonucleotide-
based therapeutics (ONTs), specifically focused on
the similarities and differences to biotechnology-
derived pharmaceuticals (biopharmaceuticals). ONTs,
like biopharmaceuticals, have high species and target
specificities. However, ONTs have characteristic
off-target effects that clearly differ from those of
biopharmaceuticals. The product characteristics
of ONTs necessitate specific considerations when
planning nonclinical studies. Some ONTs have been
approved for human use and many are currently
undergoing nonclinical and/or clinical development.
However, as ONTs are a rapidly evolving class of
drugs, there is still much to learn to achieve optimal
strategies for the development of ONTSs. There are

no formal specific guidelines, so safety assessments
of ONTs are principally conducted by referring to
published white papers and conventional guidelines
for biopharmaceuticals and new chemical entities,
and each ONT is assessed on a case-by-case basis.
The WGS6 expects that this report will be useful
in considering nonclinical safety assessments and
developing appropriate guidelines specific for ONTs.

Keywords: International Council for Harmonisation
of Technical Requirements for Pharmaceuticals for
Human Use (ICH), biopharmaceuticals, nonclinical

safety assessments
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Shigemoto-Mogami Y, Sato K: Central Nervous

System Developmental Regulation of Microglia via

Cytokines and Chemokines.

Yakugaku Zasshi. 2021;141:359-368. doi: 10.1248/

yakushi.20-00198-4

Microglia are immune cells resident in the central
nervous system (CNS). It has been gradually clarified
that microglia play various roles at the developmental
stage of the CNS. From embryonic to early postnatal
age, microglia remove apoptotic cells by phagocytosis
and refine the neural circuits by synaptic pruning.
In addition, microglia promote the proliferation
and differentiation of neural stem cells by releasing
physiologically active substances. Our group has
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focused on the physiological actions of microglia via
cytokines and chemokines at the early postnatal
developmental stage. We found that a large number of
activated microglia accumulate in the early postnatal
subventricular zone (SVZ). We demonstrated that
the these SVZ microglia facilitate neurogenesis
and oligodendrogenesis via inflammatory cytokines
including IL-1 8, TNF a, IL-6, IFNy. We have also
found that microglia regulate the functional maturation
of the blood brain barrier (BBB) and identified the
cytokines and chemokines involved in the effects of
microglia. These findings indicate that microglia are
physiologically more important than ever thought to
reveal robust brain functions. Furthermore, the new
mode of microglial action may lead to the discovery of
drug targets of the incurable CNS diseases.

Keywords: blood brain barrier, development, microglia

fEREFE © MBI - v 7 ORIFIC BT 2 =— X & H
5881 (The importance of the blood brain barrier-
chip in drug development).

AHE 2020;52:180-184.

M3 EAM (Blood Brain Barrier: BBB) (I & fi
TR O R A 2 IR U, #h R e 2 KR H kAT
EWE DO > HERMRGRER OB TH L. LaL,
BBBHRE & IAEICAFICT& 2 & LTI vk AH
LNTzin vitro B T VIEE 200, Frs ISR OHESR,
EERE, H - BRENE VoW AT —VICE
W CBBBREREIZFFIA R & 2> THB Y, FHIEOREVin
vitro BBBE T VOB BYL I T 5, BlfE, L%
LW FOFM RN RBE L 7zin vitro BBBE TV,
b HLBBBF v TOHFENEATVS. 512, #Hilk
THMEE e LT A 2 T R0 EARA
S5NTW5E. KEHTIE, ooy rzs Lo,
BBBF v 7ORIFEICBIF L= — X LRI ML ¥ FIZD
WTHINT 5.

Keywords : MEMEIM, BBBF v 7, & AL

BB, R RIS RR IR R SRR O T

2> TWnWb,

H 3R E. 2020;155:295-298.

b MPS Al R ARSI (hiPSC-neuron) k't b Hr
WARESRICB T A28 ERSoF MR EicEmuw itz
TS, FIRAEER OF E BOSEREAT 58 12 =
5 o W BV A R M BIE EIC X B D o b % <, hiPSC-
neuron 2L ERAEMEN LT — 5 2 PHTE L EHK
Kk E W A& OWF%E 7 )V — 7 12hiPSC-neuron % M

W2 Rl R o — Ak, PUREABICELTE 2. 2o
BT, MAEMT LA (microelectrode array
method : MEA) OKELFHTH o727 — ¥ fFHFT O
FEABELHERL, FEEEZMESELTVITY) A L%
B L., Shoo7u b anid, HARRE TEHE
ZRRE LCIEE - 72 MPS MRS A 224 Eaks o >~
v — 37 2 (Consortium for Safety Assessment using
Human iPS Cells : CSAHI) 128\, #HEEIEZHICX %
BHMEDHEREIN TS, S5, FERayy—v7
ZInternational Life Sciences Institute (ILSI) : Health
and Environmental Sciences Institute (HESI) HESI
NeuTox MEA sub team 2B\, Jilfb&z Hwv
ZEBILEIZEDER L T b, EAEOIEE S ED
R EFBICERBEL, 7o k3 Vot 5%
b HfELTWL.

Keywords : & MPS flifg i RpikEifg, mAEm7 L
A, TV AFE S AT A

PEREFE 5070 Sl B MESEPLY — - £ A4 V2 BK
DK,

CLINICAL NEUROSCIENCE 2021;39:10-12.
TFENAVEYA AL VIZRE LR T W, [HIMER
OFEAE (FEIFFIR) ZHIERITIHAS M A V]
ErENLEVY, WThd 8 ~12kDadXRTF F
Thb. rEIAE, BEEF—T7OMHEICL > T
DORERI TR, ZODNEL T FTADALY T AL
SEEhTwb (CCL-, CXCL-, CX3CL1, XCLs).
CNENEMIZH L ZDoD Y AT A VERERO R R —
ADENTE DS, YATA VHLEDBEIE-> TS
CCL-, "2oDYATA YOMIZ1ITI/ BHP A>T
WAHCXCL-DP=D2DRELR7 FAZKBELTWAD. X
72, ZODYVATA VERENIZ3 T I VBB ATV D
CX3CL1 (D& A T IE—HEDOA), mAIDT AT A
VAR FE2 7 WXCLs (XCLL, 20 =fHO &) A3/
SR TARRELTWA. FENA V2RI REM
NaD2BEZBID 5 7 I\ E BT G & P B L B2 Ak
(G protein coupled receptors : GPCRs) A —/3—7 7
I)—ThH5b. #HETHYH Y FIZL->TCCRI~IO,
CXCR1~6, CX3CRI, XCRI 2/ EhTw5s, 4H
F TS0 Loy £ A4 v E18HEHOr TN A V%
BRDE P EXTATHERIN TS, IhLORHEE
Wiz, MRNTEERZELZEDT 7 Eh A4 »OEH %R
-9 % atypical chemokine receptor (ACKR), ACKR
D —HiTadH HC-C chemokine receptor-like 2 (CCRL2)
PEET LI EbmEHLNE o7 SHIT, FEA
A Y ORICIEROZERHET 20005 5. Db
DZEPLIWHETEDL L, FEAAL VIZZIITH
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TAHREREERHSTWA. Lo T, FEIA V-5
RIZOWCRAINCEIRT 5 &) XD, AESFRK
o & BB A = AN %R e LT — AN, r— AT
HFT 52008 L 00 Lhizwv, EBEATIOCXCLIS,
CX3CLl Atz &Tiatkr €24 v CThb. WKk
rEIA D, MleEETOT AT o0 ) 3
I 270 H VIS T A7OIEEHIR S L Tw b
PAERFIZ EIJI[LEM“"EI’CS%L%% Y, TrENAL DN
JER RS E LA IDA N Z AL ZIEETH L. &
D & 9 MR Z T, MmAERE, MRSl
R, TR b= AT 7 FVoEbicb rEh 4~
BEELTWS. 7 ENA VZRERBAESY —7y b &
LTRELADHEREINTWD, ZOED N IEE L2 -
oo FF, ULV -ZBFERPLTLD L 0 LRI
BRoTWhWwI EDHHmE LTHhIFONSE. /2, 7E
WA VZREDIFEALRGEAE L HEL TS,
G&EME & \3MALZ, p-arrestinzZ /i LCTrENA VD
VEH %, HDVIEATINY VT B EZRN D D
(NS DI EY X F = XL DFHMIZOVTIZRS T
WD), rEHNA VITFHEBWIRRN ST TH Y,
EAADED I ETEAA Y OFHIIZ RS, v ER
TATEZ, TEHIA VN = 3 VITHEEIAET
52 L bR HEEICT 5 —HTH 5.
Keywords : 7 EHh A4 ¥, ¥4 v hA ¥, 7EHA V%
R

TEREEE © 23T G B MR — o B A V2B

DA B X OB ATE.

CLINICAL NEUROSCIENCE 2021;39:130-131.

b hDG 7 VX7 B IR B4R (G protein coupled
receptors : GPCRs) O FiitiZix, GDP, GTPZ % f
IGEF VX EOY T =y MREEZHE RS [
¥ TP VARER AN [FEH Y] ¥ 7 F VR ER
BadH b, [FFEHBG] 7P VRERKELTET,
GPCRY 7+ NVIEZ Y FY = ABOLT = 7 ¥ —4FIC

bwBir 25, 72, GPCRIZ-&#EMKE %252 & T,
VA Y FHEER Y T FVNEALT 5. & 5612, GPCRIZ
Gy v B LML DT T 27 5 — TR T
Twb. ZL T, GPCROZ L BB DOGY v 37 HE
#AE$AH. GPCR-fB-arrestin® v 7Y ¥ Z32 w5k 7
FLEBEDLLELILHTEL. TOXHIIEHAE TR
VI FNEROGPCRTH 5208, JFED Y 7T MEiERE
BAEEALT B, WbWBINA T AN 05 HBIHDH
5.

Keywords : 7E# £ ~
VITFNINAL T A

R © 5377 S MRESEB S r B h A V2RO
AR FE H.
CLINICAL NEUROSCIENCE 2021;39:267-271.
SN R R B OSE L LT, FEHIA ¥
ZHIRISHT 272008 ¥ b &R DIRIEOHRE 2 TR
T5. FENA Y EZOZFERE DMIGITOWTIEHET
BNz Ihizw,
Keywords : 7 EH 4 >, FRIGH, 3R

Gintant G*', Kaushik EP*?, Feaster T*°, Stoelzle-
Feix S*, Kanda Y, Osada T*°, Smith *®, Czysz
K*’, Kettenhofen R*®, Lu HR*’, Cai B*'’, Shi H*",
Herron TJ*% Dang Q*®, Burton F*, Pang L*",
Traebert M*®, Abassi Y*'°, Pierson JB*Y, Blinova
K** Repolarization studies using human stem cell-
derived cardiomyocytes: Validation studies and best
practice recommendations.
Regulatory Toxicology and Pharmacology. 2020;
117:104756. doi: 10.1016/j.yrtph.2020.104756
Human stem cell-derived cardiomyocytes (hSC-
CMs) hold great promise as in vitro models to
study the electrophysiological effects of novel drug
candidates on human ventricular repolarization. Two
recent large validation studies have demonstrated the
ability of hSC-CMs to detect drug-induced delayed
repolarization and “cellrhythmias” (interrupted
repolarization or irregular spontaneous beating of
myocytes) linked to Torsade-de-Pointes proarrhythmic
risk. These (and other) studies have also revealed
variability of electrophysiological responses
attributable to differences in experimental approaches
and experimenter, protocols, technology platforms
used, and pharmacologic sensitivity of different human-
derived models. Thus, when evaluating drug-induced
repolarization effects, there is a need to consider 1) the
advantages and disadvantages of different approaches,
2) the need for robust functional characterization
of hSC-CM preparations to define “fit for purpose”
applications, and 3) adopting standardized best
practices to guide future studies with evolving hSC-
CM preparations. Examples provided and suggested
best practices are instructional in defining consistent,
reproducible, and interpretable “fit for purpose”
hSC-CM-based applications. Implementation of best
practices should enhance the clinical translation of
hSC-CM-based cell and tissue preparations in drug

safety evaluations and support their growing role in
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regulatory filings.
Keywords: cardiotoxicity, cardiovascular safety

assessment, cellrhythmias

*! Tntegrated Sciences and Technology

*? Takeda Pharmaceutical Co

*3 S Food and Drug Administration

** Nanion Technologies

*5 LSI Medience Corporation

*6 University of Glasgow

*7 Fujifilm Cellular Dynamics, Inc.

*8 Fraunhofer-Institute for Biomed Engineering IBMT

*9 Nonclinical Safety, Johnson & Johnson R&D

*1% Takeda California, Inc.

*II Bristol-Myers Squibb

*12 University of Michigan

*13 Office of Biostatistics, Center for Drug Evaluation
and Research

*1 National Center for Toxicological Research

*15 Novartis Inst Biomed Res

*18 A gilent Technologies

*I” Health and Environmental Sciences Institute

Yamada S, Kanda Y: Evaluation of Barrier Functions

in Human iPSC-Derived Intestinal Epithelium.

Methods in Molecular Biology. 2021;346:1-9. doi:

10.1007/7651_2021_346

The small intestine plays roles in the absorption and
metabolism of orally administered drugs and chemicals.
Tight junctions between intestinal epithelial cells,
which form a tight barrier preventing the invasion of
pathogens and toxins, are essential components of the
intestinal defense system. These intestinal functions
have generally been evaluated using established cell
lines or primary cells in two-dimensional culture.
However, these culture systems have not shown
the complexity of the three-dimensional structure
and diversity of cell types comprising the intestinal
epithelial tissue. Here, we report the generation of
intestinal organoids using human induced pluripotent
stem cells subjected to sequential treatment with
different cytokines and compounds. We further
describe the tool for evaluating intestinal barrier
functions using organoids as a physiologically relevant
human platform.

Keywords: barrier, human iPS cell, intestine

{1l

MIHFIR™, 35300y, MAp, NPT, SRR

b MPSHIREHAM % F v 72 O 5 Rt o SHA .

H ARk, 2020;78:1602-1608.

Recent progress in cancer treatment significantly
improved survival of patients with cancer. The novel
targeted cancer therapies are associated with a wide
spectrum of cardiovascular (CV) complications in
patients, which are not anticipated from non-clinical
safety pharmacology studies. Therefore, there is a
growing need for better platforms to understand CV
toxicity screening and mechanisms of cardiotoxicities.
Human iPS cell-derived cardiomyocytes (iPSC-CMs)
are promising as a new human cell-based platform
to assess drug-induced cardiotoxicity. Based on high-
speed camera and a specific algorithm, we have
developed a novel in vitro contractility assay system.
We found that doxorubicin inhibited contractility
speed using iPSC-CMs. We are currently planning
to perform multi-site study for cardiotoxicities. This
review provides new insights on CV safety using iPSC-
CMs during anti-cancer drug development.

Keywords: human iPS cell, cardiotoxicity, non-clinical
test

* FEILR S

EFSCTy, SRR ¢ 72 e huhs A SR OTEE A

DB L BB,

HASE P L% 2020;155:171-174.

MBI B W CLEEMEIZEETH Y, 512
FHEDECTENE T NS, v MPSHIKL O
faz Fh 7o AVEENR ) R 7 GRS %E S, AL o
AVV—=YT AL BHEEERET, MEEK K DICHTO
HAATBIIR SNz AR, DSAHRBOMEKIZL D BB O
HEmPHRPERLZ L, FilefHRF 263 501
PERRED B 2 L2 e 812X, HiBAHICE
B kEE, IR, AR, T S O I SR
JEEFRLIVEH 249, cardio-oncology & FIE N 5 2
A D EEEDSHE LT A, FIASASRIC X B0
LThH, b MPSHINEH R ORI X 2 53l 25 5
ENTw5, 22 THLIE, HPAIIC L B 0ERKRE
BEEICHEHL, 4 Y€ N asfliEoBIIm Y #A 7.
b M iPSHIN Sk U AR O B X 2 E AR A X THL
L7 MR OFNTIC X D, WA - TR % 5Tl C X 2907
A A=Y v 7FEHliE A L7z 72, e 2
LYHAII L B 0mEEFicE 2 2 L2 R L 72,
ARRFTIE, FIAAEIC X B OFEE O GG O EE RO
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. GO RT) OFMIEI2B L TR OE
RLEBEN, FRRELZIZOWTHRAN LW,
Keywords : cardio-oncology, ¥ MiPSHING, ke &

3% 3Ty, #HZER - Onco-Cardiology 2817 5 & b

iPSHIEH AT O It .

BEFEDDH A, 2020:273:505-510.

MBI BOTOHEMIIRDEETH Y, B
HIZBT 2 TEORVEHEORMESIFE IS, v
N iPSHIAD sk A MR 2 VW 72 QT MR IE R B X VAN
R R 7 FHIEHIE S N, BNy =27 4
X BHREEZAET, 20184FEFKk & O PR3E L A AN IS 2
M BV kw2 G S 7z,

AR, DNABRBOESRICI ) BEOEGTFERIEE
L7722k, B lElERFE2E T 55 FREMERED
BYrE L2k, HIsAHNC X 2 REIR,
DR EFEONERERA EHLNEH 249, Cardio
oncology & FEIEI 2 FBRFE O EEHESB LT 5. BT
WAFNC X BREA DI LT, b MPSHINH
KOG AR S 5.

Fa ik, PiAKNC L B OEREREICERIL, 4
¥ MM ORFICI Y HA . v MPSHTEH R
DI OB & % FEEE 7 2 5 CHUS: L 72 W% o fgpT
WX, UG - R E ST E 2z A—T Y TR
iz L7z, £72, BUNTRWHE L 259008 AFNIC
IR cE s L2 R L, FBMZH#me
DT WD,

ARFTIE, PUOSAFNC & 20N B § 2 B
DOWFFER ERR B, FFREZIZOWTHA L.
Keywords : & MPSHiIfE, IS LHEEOF

1

STy, MABAR, MR, /NP, SRR
New Approach Methodologies®iGH (2 & % #7271
ARAFN O LR 2 O B 38,

B EE, 2020;12:718-725.

FEEE BT IC BV CIERMRRRBIIEETH ), ek
JriEd (New Approach Methodologies) # 3 &12, i
REREIZ BT 2 FHIMEADTE SI2E VRO B 325
Fans. FTriZIh T Tv MPSHINH RO %
HWTQTHRIL R 3 X AR Y A 7 Gl % B %
L, ERAOa sy =3 7 A2 EBHGEERITH) 2 LIk
D, RAMTF 7714 RA&MER L.

AR, DBAHBOMBRIC L) BEOAEGTHRIER L
7ol l, AT 2 AT 550 TREEGHREE D B
L7z2 &2k, PDSARNC X AAEENR, Lk
HEOMBLERA ERHRINEH 240, Cardio-Oncology
EIFIEN 2 FBEFIHO BEEAH LTV 5. PiasAHINIC

Bk ISR LT, e MNPSHIE RO
ORI NG, 22 THhaE, HBAHICES
FELEMREREICER L, 4 ¥ ¥ M aiHlidio I
DALAZZ. & NPSHI KDL O B) X % & if 151
A AT TR L7 WH{ROMRHTIS X 0, UG - GlkE 2 37l
TEDHTo A ATV IRl 2R L7, 72, B
PERTEEE & 7 DI AR O LEE R i cE 2 L %
R L7z 4%, isA#loLEECE LT, EBENZR
MREE%Z G T A5 FETH 5.

AREHTIE, PIOAFNC X B 0FMERFIC B3 5 B
DOWFFER ERR B, FFREZIZOWTHA L7z,
Keywords : & MPSHIAE, AHEARY R 7 5F-AM, UG EF
fiff

LN

AR, L, BREAE v MPSHRE w7z

PR R R 0 2 A PR ST,

H AR 4%, 2021;156:107-113.

AR AR R ORIWER L, FrE oS IER Bl L7
ESRMOTIGREBICO % 5720, BYICTFHT LI &
PEETHL. ZNE TIZEZEHYEI W EIME
ENTELD, wELICe s OPREEWER IS 27
WHEEE L v, 72, BWEREISZS K2 HETA
FNRET LD, A7) -y IEOMELR BT
bMa. INOOMBEERIT L7280, in vitrodHiliih
DHBEFHEATED, FLWHR2ESA (new approach
methodology : NAM) OFHDREF SNTWw5. FFIZ,
t MPSHIfEIZ e PO T — 7 R SN L 72012
FEKRE L, T TILEEFM~DILHA»EITL TV 5
A, MREEMEICELTY, IR E TICHM S LR
B L UBWT — % 23 LT, #Hieed k25
FEEINOOH DL, T, ALFWHEOFEZEINI BT 5 ke
FPEFHINC R LT b & MPSHIRE R silico’s & DRI 2T
H#EDLNTEY, EHEMHIHZERR (OECD) TIidAA
¥ AOVERD TR TH B, Z I TRBHTIRIND
OEREEA S B E 2T, PHRIER O %R 0 i)
it 2 R L 72w,

Keywords : & MPSHIlE, ¥y 227, LHEMT L
£ Y AT A

Jacobs MN*! Colacci A*? Corvi R*?, Vaccari M*?
Aguila MC**, Corvaro M*°, Delrue N*¢, Desaulniers
D*" Ertych N*® Jacobs A™* Luijten M*°, Madia F*?,
Nishikawa A, Ogawa K, Ohmori K*'°, Paparella M*",
Sharma AK*" Vasseur A*" Chemical carcinogen

safety testing: OECD expert group international
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consensus on the development of an integrated

approach for the testing and assessment of chemical

non-genotoxic carcinogens.

Arch Toxicol. 2020;94:2899-923. doi: 10.1007/s00204-

020-02784-5.

While regulatory requirements for carcinogenicity
testing of chemicals vary according to product sector
and regulatory jurisdiction, the standard approach
starts with a battery of genotoxicity tests (which
include mutagenicity assays). If any of the in vivo
genotoxicity tests are positive, a lifetime rodent
cancer bioassay may be requested, but under most
chemical regulations (except plant protection, biocides,
pharmaceuticals), this is rare. The decision to conduct
further testing based on genotoxicity test outcomes
creates a regulatory gap for the identification of non-
genotoxic carcinogens (NGTxC). With the objective
of addressing this gap, in 2016, the Organization of
Economic Cooperation and Development (OECD)
established an expert group to develop an integrated
approach to the testing and assessment (IATA) of
NGTxC. Through that work, a definition of NGTxC in
a regulatory context was agreed. Using the adverse
outcome pathway (AOP) concept, various cancer
models were developed, and overarching mechanisms
and modes of action were identified. After further
refining and structuring with respect to the common
hallmarks of cancer and knowing that NGTxC act
through a large variety of specific mechanisms, with
cell proliferation commonly being a unifying element, it
became evident that a panel of tests covering multiple
biological traits will be needed to populate the IATA.
Consequently, in addition to literature and database
investigation, the OECD opened a call for relevant
assays in 2018 to receive suggestions. Here, we report
on the definition of NGTxC, on the development of the
overarching NGTxC IATA, and on the development of
ranking parameters to evaluate the assays. Ultimately
the intent is to select the best scoring assays for
integration in an NGTxC IATA to better identify
carcinogens and reduce public health hazards.
Keywords: OECD, IATA, non-genotoxic carcinogen

*1 Public Health England

*2 Regional Agency for Prevention, Environment and
Energy Emilia Romagna Region

*3 European Commission Joint Research Centre

** Food and Drug Administration

*3 Corteva Agriscience

*Organisation for Economic Cooperation and
Development

*" Health Canada

*® German Federal Institute for Risk Assessment

*"National Institute for Public Health and the
Environment

10 Kanagawa Prefectural Institute of Public Health

*II Medical University of Innsbruck

*2 Technical University of Denmark

*13 CNRS University de Lorraine

Marques MM”, Beland FA*, Lachenmeier DW*,

Phillips DH*, Chung FL*, Dorman DC*, Elmore

SE*, Hammond SK*, Krstev S¥, Linhart I*, Long

AS*, Mandrioli D*, Ogawa K, Pappas JJ*, Parra

Morte JM*, Talaska G*, Tang MS*, Thakur N¥,

van Tongeren M*, Vineis P*, Benbrahim-Tallaa

L*, Chung F*, Das S*, El Ghissassi F*, Grosse Y,

Guyton KZ*, Korenjak M*, Lauby-Secretan B*, Liu

Y™, Mattock H*, Middleton D*, Miranda-Filho A¥,

Schubauer-Berigan MK*, Suonio E*, Talukdar FR*:

Carcinogenicity of acrolein, crotonaldehyde, and

arecoline.

Lancet Oncol. 2021;22:19-20. doi: 10.1016/51470-2045

(20)30727-0.

In October-November, 2020, a Working Group of
20 scientists from ten countries met remotely at the
invitation of the International Agency for Research
on Cancer (IARC) to finalise their evaluations of
the carcinogenicity of acrolein, crotonaldehyde,
and arecoline. Acrolein was classified as “probably
carcinogenic to humans” (Group 2A) on the basis of
“sufficient” evidence of carcinogenicity in experimental
animals and “strong” mechanistic evidence.
Crotonaldehyde and arecoline were classified as
“possibly carcinogenic to humans” (Group 2B) on the
basis of “strong” mechanistic evidence. For all three
agents, the evidence regarding cancer in humans was
“inadequate”; no data were available for arecoline,
and the few available studies of cancer in humans for
acrolein and crotonaldehyde were generally small or
uninformative.

Keywords: carcinogenicity, acrolein, IARC

* TARC Monographs Vol 128 Group



At i %

*

A
-
&

"
=
]

B 287

DeMarini DM*, Carreén-Valencia T*, Gwinn WM,

Hopf NB*, Sandy MS*, Bahadori T%, Calaf GM?,

Chen G*, de Conti A*, Fritschi L*, Gi M*, Josephy

PD* Kirkeleit J*, Kjaerheim K* Langouét S*,

McElvenny DM*, Sergi CM*, Stayner LT*, Toyoda

T, Benbrahim-Tallaa L*, Chung F*, Cree IA*, El

Ghissassi F*, Grosse Y*, Guyton KZ*, Mattock H",

Miiller K*, Schubauer-Berigan MK, Suonio E*,

Turner MC”: Carcinogenicity of some aromatic

amines and related compounds.

Lancet Oncol. 2020;21:1017-8. doi: 10.1016/S1470-2045

(20)30375-2.

In May-June, 2020, a Working Group of 19 scientists
from nine countries met remotely at the invitation
of the International Agency for Research on
Cancer (IARC) to finalise their evaluation of the
carcinogenicity of aniline (and aniline hydrochloride),
o-anisidine (and o-anisidine hydrochloride),
o-nitroanisole, and cupferron. Aniline, o-anisidine, and
o-nitroanisole were classified as “probably carcinogenic
to humans” (Group 2A). These evaluations were
based on “strong” evidence that they belong, on
the basis of mechanistic considerations, to a class of
aromatic amines for which several members (including
o-toluidine, 2-naphthylamine, and 4-aminobiphenyl)
have been classified as “carcinogenic to humans”
(Group 1). Cupferron was classified as “possibly
carcinogenic to humans” (Group 2B) on the basis of
“sufficient” evidence of carcinogenicity in experimental
animals and “strong” evidence in experimental
systems that cupferron exhibits key characteristics of
carcinogens (it is genotoxic).

Keywords: aromatic amine, carcinogenicity, IARC

* TARC Monographs Vol 127 Group

Honma M: An assessment of mutagenicity of

chemical substances by (quantitative) structure-

activity relationship.

Genes Environ. 2020;42:23. doi: 10.1186/s41021-020-

00163-1

Currently, there are more than 100,000 industrial
chemicals substances produced and present in our
living environments. Some of them may have adverse
effects on human health. Given the rapid expansion
in the number of industrial chemicals, international

organizations and regulatory authorities have

expressed the need for effective screening tools to
promptly and accurately identify chemical substances
with potential adverse effects without conducting
actual toxicological studies. (Quantitative) Structure-
Activity Relationship ((Q)SAR) is a promising
approach to predict the potential adverse effects of
a chemical on the basis of its chemical structure.
Significant effort has been devoted to the development
of (Q) SAR models for predicting Ames mutagenicity,
among other toxicological endpoints, owing to the
significant amount of the necessary Ames test data
that have already been accumulated. The International
Council for Harmonisation of Technical Requirements
for Pharmaceuticals for Human Use (ICH) M7
guideline for the assessment and control of mutagenic
impurities in pharmaceuticals was established in 2014.
It is the first international guideline that addresses
the use of (Q) SAR instead of actual toxicological
studies for human health assessment. Therefore, (Q)
SAR for Ames mutagenicity now require higher
predictive power for identifying mutagenic chemicals.
This review introduces the advantages and features of
(Q)SAR. Several (Q) SAR tools for predicting Ames
mutagenicity and approaches to improve (Q) SAR
models are also reviewed. Finally, I mention the future
of (Q) SAR and other advanced in silico technology in
genetic toxicology.

Keywords: (quantitative) structure-activity
relationship ((Q) SAR), Ames test, ICH-M7

Honma M: Report of the Joint Meeting of the 6th
Asian Congress on Environmental Mutagens and the
48th Annual Meeting of the Japanese Environmental
Mutagen Society, Tokyo, November 18-20, 2019.
Genes Environ. 2020;42:30. doi: 10.1186/s41021-020-
00170-2
The 6th Asian Congress on Environmental
Mutagens (ACEM) was held at Hitotsubashi Hall,
Chiyoda City, Tokyo on November 18-20, 2019, in
conjunction with the 48th Annual Meeting of the
Japanese Environmental Mutagen Society (JEMS).
Ninety international delegates from Australia,
China, Czechia, France, Germany, India, Iran, Italy,
Korea, the Netherlands, the Philippines, the UK, and
the USA, along with 340 Japanese delegates and
students, participated. During the conference, one
keynote lecture, seven symposia, and one workshop
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were held under the theme of “Innovations towards
Environmental Mutagen and Genome Research
Originating from Asia.” In the general presentation,
34 oral presentations and 138 poster presentations
were made, accompanied by lively discussions.
The organizers would like to express their sincere
gratitude to those who attended the conference and
made it a great success.

Keywords: Asian Association of Environmental
Mutagen Societies (AAEMS), Asian Congress
on Environmental Mutagens (ACEM), Japanese

Environmental Mutagen Society (JEMS)

Chikura S*', Kimoto T*', Itoh S** Sanada H**, Muto
S** Horibata K: Standard protocol for the PIGRET
assay, a high-throughput reticulocyte Pig-a assay
with an immunomagnetic separation, used in the
interlaboratory trial organized by the Mammalian
Mutagenicity Study Group of the Japanese
Environmental Mutagen and Genome Society.
Genes Environ. 2021;43:10. doi: 10.1186/s41021-021-
00181-7
The PIGRET assay is one of the Pig-a assays
targeting reticulocytes (RETSs), an i vivo genotoxicity
evaluation method using flow cytometry with
endogenous reporter glycosylphosphatidylinositol
anchor protein. The PIGRET assay with RETs
selectively enriched with anti-CD71 antibodies has
several desirable features: high-throughput assay
system, low background frequency of mutant cells, and
early detection of mutation. To verify the potential and
usefulness of the PIGRET assay for short-term testing,
an interlaboratory trial involving 16 laboratories
organized by the Mammalian Mutagenicity Study
Group of the Japanese Environmental Mutagen and
Genome Society was conducted. The collaborating
laboratories assessed the mutagenicities of a total of 24
chemicals in rats using a single-treatment design and
standard protocols for conducting the Pig-a assay on
the total red blood cell assay and the PIGRET assay.
Here the standard protocol for the PIGRET assay was
described in detail.
Keywords: in vivo gene mutation, Pig-a assay,

reticulocytes
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Tanabe S: Cancer recognition of artificial intelligence.

Artif Intell Cancer. 2021;2:1-6. doi: 10.35713/aic.v2.il.1

The recognition mechanism of artificial intelligence
(AI) is an interesting topic in understanding Al
neural networks and their application in therapeutics.
A number of multilayered neural networks can
recognize cancer through deep learning. It would be
interesting to think about whether human insights
and Al attention are associated with each other or
should be translated, which is one of the main points
in this editorial. The automatic detection of cancer
with computer-aided diagnosis is being applied in the
clinic and should be improved with feature mapping in
neural networks. The subtypes and stages of cancer,
in terms of progression and metastasis, should be
classified with AI for optimized therapeutics. The
determination of training and test data during learning
and selection of appropriate AI models will be essential
for therapeutic applications.

Keywords: artificial intelligence, cancer, network

Tanabe S: How can artificial intelligence and humans

work together to fight against cancer?

Artif Intell Cancer. 2020;1:45-50. doi: 10.35713/aic.

v1.i3.45

This editorial will focus on and discuss growing
artificial intelligence (AI) and the utilization of Al in
human cancer therapy. The databases and big data
related to genomes, genes, proteins and molecular
networks are rapidly increasing all worldwide where
information on human diseases, including cancer and
infection resides. To overcome diseases, prevention and
therapeutics are being developed with the abundant
data analyzed by AI AI has so much potential for
handling considerable data, which requires some
orientation and ambition. Appropriate interpretation of
Al is essential for understanding disease mechanisms
and finding targets for prevention and therapeutics.
Collaboration with Al to extract the essence of cancer
data and model intelligent networks will be explored.
The utilization of AI can provide humans with a
predictive future in disease mechanisms and treatment
as well as prevention.

Keywords: artificial intelligence, cancer, network data
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Tanabe S: The therapeutic mechanism of COVID-19.

J Clin Med Res. 2020;2:1-3. doi: 10.37191/Mapsci-

2582-4333-2(5)-048

The coronavirus disease-19 (COVID-19) is
circulating all over the world. To understand and find
a way of the COVID-19 treatment, the therapeutic
mechanism of COVID-19 is focused on in this Editorial.
The pathogenesis of COVID-19 includes the molecular
networks such as the binding of the membrane
proteins, signaling pathways and RNA replication. The
mechanism of infection and targets of the therapeutics
are explored and summarized. The severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2),
which is a new type of the coronavirus causing
COVID-19, infects the cells via the binding of the
membrane proteins of human cells, and is internalized
by the cells. The viral genome is replicated by RNA-
dependent RNA polymerase (RdRp), followed by the
packaging and releasing the viral particles. These steps
can be main targets for the therapeutics of COVID-19.
On the other hand, over-driven immune responses, So-
called “cytokine storm” is one of the main causes of
the severe COVID-19. These immune responses are
also important targets for the therapeutics of severe
COVID-19. In this Editorial, some of the insights in
the rapidly increasing abundant research reports on
COVID-19 are introduced for the future acceleration of
the therapeutic development.
Keywords: COVID-19, RNA, SARS-CoV-2

Garcia-Chica J**% Paraiso WKD*® Tanabe S, Serra
D*** Herrero L*** Casals N*"* Garcia J*** Ariza
X*** Quader S*?, Rodriguez-Rodriguez R*': An
overview of nanomedicines for neuron targeting.
Nanomedicine. 2020;15:1617-1636. doi: 10.2217/nnm-
2020-0088
Medical treatments of neuron-related disorders are
limited due to the difficulty of targeting brain cells.
Major drawbacks are the presence of the blood-brain
barrier and the lack of specificity of the drugs for
the diseased cells. Nanomedicine-based approaches
provide promising opportunities for overcoming
these limitations. Although many previous reviews
are focused on brain targeting with nanomedicines

in general, none of those are concerned explicitly on

the neurons, while targeting neuronal cells in central
nervous diseases is now one of the biggest challenges
in nanomedicine and neuroscience. We review the
most relevant advances in nanomedicine design and
strategies for neuronal drug delivery that might
successfully bridge the gap between laboratory and
bedside treatment in neurology.

Keywords: brain and neuron targeting, nanoparticles,

targeted drug delivery

*! Universitat Internacional de Catalunya, Spain.
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Tanabe S, Quader S*', Cabral H*?, Ono R: Interplay

of EMT and CSC in cancer and the potential

therapeutic strategies.

Front Pharmacol. 2020;11:904. doi: 10.3389/fphar.

2020.00904

The mechanism of epithelial-mesenchymal transition
(EMT) consists of the cellular phenotypic transition
from epithelial to mesenchymal status. The cells
exhibiting EMT exist in cancer stem cell (CSC)
population, which is involved in drug resistance. CSCs
demonstrating EMT feature remain after cancer
treatment, which leads to drug resistance, recurrence,
metastasis and malignancy of cancer. In this context,
the recent advance of nanotechnology in the medical
application has ascended the possibility to target CSCs
using nanomedicines. In this review article, we focused
on the mechanism of CSCs and EMT, especially into
the signaling pathways in EMT, regulation of EMT
and CSCs by microRNAs and nanomedicine-based
approaches to target CSCs.
Keywords: cancer stem cell, epithelial-mesenchymal

transition, microRNA

*! Tnnovation Centre of NanoMedicine (iCONM)
*2 University of Tokyo

Tanabe S: Cellular internalization and RNA
regulation of RNA virus.

Adv Clin Med Res. 2020;1:1-3. https://www.
genesispub.org/cellular-internalization-and-rna-
regulation-of-rna-virus

Biological responses are regulated by various
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molecular networks. It is significantly important
to reveal the mechanisms of diseases and cellular
responses for the prevention and drug development.
The infection mechanism of RNA virus consists
of viral internalization, replication including RNA
transcription, and expansion. RNA regulation of the
RNA virus is critical for the replication of RNA virus.
The therapy for the infectious diseases may target the
viral internalization, replication and expansion. In this
Editorial, the internalization and replication mechanism
of RNA virus, especially novel corona virus SARS-
CoV-2 which causes infectious diseases, is focused on
and described.

Keywords: novel coronavirus, RNA virus, RNA viral

infection

Rovida C*!, Barton-Maclaren T*? Benfenati E**,

Caloni F*!, Chandrasekera PC*’, Chesné C**, Cronin

MTD™, De Knecht J*®, Dietrich DR*®, Escher

SE*® Fitzpatrick S*", Flannery B*"!, Herzler M*",

Hougaard Bennekou S**, Hubesch B*", Kamp H*",

Kisitu J*'®, Kleinstreuer N*7, Kovarich S**, Leist

M*! 16, Maertens A*", Nugent K*?, Pallocca G*',

Pastor M*?, Patlewicz G** Pavan M** Presgrave

0**, Smirnova L*", Schwarz M*®, Yamada T,

Hartung T*"": Internationalization of read-across

as a validated new approach method (NAM) for

regulatory toxicology.

ALTEX. 2020;37(4):579-606. doi: 10.14573/

altex.1912181.

Read-across (RAx) translates available information
from well-characterized chemicals to a substance for
which there is a toxicological data gap. The OECD is
working on case studies to probe general applicability
of RAx, and several regulations (e.g., EU-REACH)
already allow this procedure to be used to waive new
in vivo tests. The decision to prepare a review on the
state of the art of RAx as a tool for risk assessment
for regulatory purposes was taken during a workshop
with international experts in Ranco, Italy in July
2018. Three major issues were identified that need
optimization to allow a higher regulatory acceptance
rate of the RAx procedure: (i) the definition of
similarity of source and target, (ii) the translation of
biological/toxicological activity of source to target in
the RAx procedure, and (iii) how to deal with issues
of ADME that may differ between source and target.

The use of new approach methodologies (NAM) was
discussed as one of the most important innovations
to improve the acceptability of RAx. At present,
NAM data may be used to confirm chemical and
toxicological similarity. In the future, the use of NAM
may be broadened to fully characterize the hazard
and toxicokinetic properties of RAx compounds.
Concerning available guidance, documents on Good
Read-Across Practice (GRAP) and on best practices to
perform and evaluate the RAx process were identified.
Here, in particular, the RAx guidance, being worked
out by the European Commission’s H2020 project EU-
ToxRisk together with many external partners with
regulatory experience, is given.

Keywords: new approach method, read-across,

regulatory toxicology
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INEEE R OILHERIZ B AL oBIRk L H
KON BAE - S HORFEO M@ L.

LG 2Ry —F k. 2020:9:30-36.

20124E LISk D ALbE il B & O EESEER LS 022 43 o
72O DRIFARBRTT ORI T 5 A4 7 0 X%k L
T&7z. BEFHE, fLhEattoEs, B3R mERE
wAR A RS (PMDA), [N 358 b £ b s A BE S i e O
THTITOEMRICTHHITEE, OECD (ki
SERERE) SRERATA NI A v & HARBYY TR A &
v % — (JaCVAM) OFHiliZFE%E b L1, ThFTIlZw
LODPORBBACHT A 04 5 v AGERRE L. K
EF T, BMERN»SOFT— 5 L CERESIERIL
BESHECEIN ORI D KGR % 45 5 720 DA DB BEIY 1S
HHLEEZD.

Keywords : PEZEHR  ah, AUMESEORL,  BhH) F2BRAiEk

INEEE OECDREBREN A F o4 VBB 5

CERI® [E] B & ik,

CERI NEWS. 2020;90:2-3.

FEUST 71 Bl 8% (Organisation for Economic Co-
operation and Development: OECD) »3AB L CTw %3k
B4 K94~ (Test Guideline: TG) OHIC, —i#%
W B A B AT Ze %4 (CERD) CTRIR S iz
4 ODTGEELISOTCHH AR IC L VRSN
B LTARENTEBY, —ooEE L TIXERE
M 2 AR T B . TGRIFEIZ BT % CERID EBR W 72 4
TRIIBAE CTH Y, L#H 2 R Z IU) 9 CERIA®
#7272 New Approach Methods (NAM) BH3&SNAM
AL WE ORZ &R SR EHFG5ENb 2
EERMFEL T 5.

Keywords : #i% /1BA%EHERE (OECD), BREN A K
74 ¥ (TG), 1b¥FWE D% 4L

/NG AOP R UTATANZ 2D LAt af il Tk o #

P

JETOC 40747227, 2020,71-101.

IR 3RsDREICMA T, FEBEWE L b
EOMAEZORRD 72012, BAOHERBELO
R LA AICHEA TWY A RFE R B
(OECD: Organisation for Economic Co-operation and
Development) (ZBWT3, EHHEMERER (SLEHE,
HESS R, BPAMR O NREENE) ofFERRE
B (AOP: Adverse Outcome Pathway) ZBH3§L,
ZOEHMEIH L TEWEBRARE 2 QBIZB WiE
B A4 K54~ (TG: Test Guideline) DA EILRin
silicof: % WAL % —F7C, AOPZO VLG % HaHE L
72 B D Fi & G- O 72 0 ORI A 7 TATA -
Integrated Approaches to Testing and Assessment)
ZRFEL, TNICEDE, TCE RO S HHE
J2. (DA : Defined Approach) 12X 2L WE D4
PEEEAN & HEHE LT 5.

Keywords : #&31h  B3EHHE (OECD), A EMEFEBIRE
B (AOP), RERO I & 3l 72 2 O MM Y& 5
(IATA)

INARER ™, NBEE, 4 RKIEWR™, HPUNE™, Wk
% PR, MRS T 20184 % OECD TG
438="7 b VU HRER & H W 22 IRk S BR (Tsolated
Chicken Eye Test: ICE#:).

AATEX-JaCVAM. 2020;9(1), 35-42.
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Chicken Eye Test: ICE{:) &, =7 MU LRI L
ToHRERICH BRI 2 B % L CAE L2 AROE LE b &
2, in vivoD IR Z FUT H2REBETH D, B
JIBA5ERAE (Organisation for Economic Co-operation
and Development: OECD) iRE&#EEH A4 ¥4 ~ (Test
Guideline: TG) 438% L CTRBILEMFFEHEAL I L TY
4. REETIE, 20184 6 HICIRINRE N2 E TG 438
(2018) IO WTHIEHOMELFHIL, N F— 3
UG, BB L O e &%
b &2, JaCVAMIRRI B R B G B R R H R L LT
DEATT LD

2ETG 438 (2018) Tix, RbhAa 7y 7HAIC
RAZEY L oW EEErNEE SN, %k IEE12
MHYEE SNz Fiz, My T ¥ Y rFRICL AUN GHS
X451 DHZIZBWT, INFE THEEROED? - R
TS EA OFEM 2 [ L S 5 720, JRBHLEE A I A o
Bl 2SHRRE S 7.

PLEEY, ARAESKE, Rr2a7 v 7HRIC K 2158
LEDETIIRZUTHY, Tz, 2 <pH<IL5DEEH
BLORETEEANICOWTE, My 7F7 v ERICED
UN GHS[X %5 1 Z il 3 A B, IR A 2 #iBh
MICHWLZ e TED LML
Keywords : JaCVAM, HRHEc: a8, By It s
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f#:3: © ARE-Nrf2 luciferase LuSens Test Method

(LuSens #2).

AATEX-JaCVAM. 2020;9(1), 43-57.

ARE-Nrf2 luciferase LuSens test method (LuSensi:)
&, BEICRERS 1P 3ER%HE (Organisation for Economic
Co-operation and Development: OECD) #EgiEH A K
F 4 ~ (Test Guideline: TG) TG 442DIZEH I T
% ARE-Nrf2 luciferase KeratinoSens™ test method
(KeratinoSens™) & [Ak1C, EAEMERBIBRT 2B 5
%2 OKey eventlZx e s % RERE:TH 1), FEAFAI
Keapl-Nrf2-ARE pathwayZfIH L7zL K= —7 v &
L TH5.
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WALy H— (FIZITRILA b LA ZFHET HUH)
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E5IT, WY 72T =BT LA WHE S Al
B DD D B .

YL@ #F A 5, LuSensi%kid, KeratinoSens™
LRk BB FE & Bl O 72 O O B Y A T
7 (Integrated approach to testing and assessment:
IATA) BV THORBREEMAGDE L Z &I
0. ﬁ’iﬁfﬁ%ﬁt IERAEMEWE L OXBNAEH 5 2 k
MBUHETH D, L L, ARRERDEHMTORIENREE S
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and Labeling of Chemicals (UN GHS) %745 I
) = FAORIIEE S 2w,
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Phototoxicity is a toxic response elicited by topically
applied or systemically administered photoreactive
chemicals after exposure to light and can be broadly
categorized into photoirritation, photoallergy,
photogenotoxicity, and photocarcinogenicity. The
need in the 21st century for accurate evaluation of
photosafety has led to the publication of a number of
guidelines from government agencies in Europe and
the U.S.A. as well as the Organisation for Economic Co-
operation and Development (OECD). In this review,
we first discuss the mechanisms of phototoxicity and
how they can be evaluated. We then discuss the state
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of the art and challenges now faced in photosafety
evaluation of pharmaceuticals and cosmetics.
Additionally, we describe the latest developments in
OECD test guidelines (TG) for assessing photosafety,
including revisions to the in vitro 3T3 neutral red
uptake (NRU) phototoxicity test (TG 432) and the
newly adopted reactive oxygen species (ROS) assay
(TG 495). We will emphasize the importance of
selecting the most appropriate means of evaluation

with reference to the latest guidelines and other legal

criteria for conducting photosafety evaluation.
Keywords : Jt%4M:, ROS7 v+ 4, 3T3 NRU#HM:

1R LAY K S B A

RV s AV P (RGN
R — AL L ¥R A

IR SRR AR A TR

" BRI A LA



