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The NTP Roadmap are consistent with the
recent NAS Report

® 2007 NRC Report:

— Calls for transforming toxicology:
“from a system based on whole-
animal testing to one founded
primarily on in vitro methods that
evaluate changes in biologic

TOXICITY TESTING IN THE 21ST processes using cells, cell lines, or
CENTURY: A VISION AND STRATEGY

cellular components, preferably of
human origin.”

— Envisions pathway-based toxicology,
where pathway perturbations are
ECISIONS used to predict adverse effects

SRS 2009 NRC report: “the realization of the
promise [of the 2007 report] is at least a
decade away”

National Research Council. 2007. Toxicity Testing in the Twenty-first Century: A Vision and a
Strategy. Washington, DC: National Academy of Sciences. Available:
http://books.nap.edu/catalog.php?record_id=11970 8




Vision

1)to provide broad coverage of chemicals,
chemical mixtures, outcomes, and life
stages

2) To reduce the cost and time of testing

3) To use fewer animals and cause minimal
suffering in the animals used

4)To development a more robust scientific
basis for assessing health effects of
environmental agents

W @W\M 9



TABLE 2-1 Options for Future Toxicity-Testing Strategies

Option I Option 11 Option III Option IV
In Vivo Tiered In Vivo In Vitro and In Vivo | In Vitro
Animal biology = Animal biology Primarily human Primarily human
biology biology
High doses High doses Broad range of Broad range of
doses doses
Low throughput Improved High and medium High throughput
throughput throughput
Expensive Less expensive Less expensive Less expensive
Time- Less time- Less time- Less time-
consuming consuming consuming consuming
Use of relatively  Use of fewer Use of substantially | Use of virtually no
large numbers  animals fewer animals animals
of animals
Based on apical Based on apical Based on Based on
end points end points perturbations of perturbations of
critical cellular critical cellular
responses responses
Some screening Screening using Screening using
using computational| computational computational
and in vitro approaches possible; | approaches
approaches; more limited animal
flexibility than studies that focus on

current methods

mechanism and
metabolism




Computational Toxicology: physicochemical and
reactivity profiling of compounds/metabolites

K Taxmatch (==

_ CRAFT - Chemical Reactivity And Fate Tool
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Large datasets
using the standard
metabolic competent

Cell culturing Compound Repository




B B News Sport Weather Capital Culture Autos

NEWS EUROPE ]L

Home UK Africa Asia gaiphl=8 Latin America Mid-East US & Canada Business Health ScilEnviron
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EU bans sale of all animal-tested cosmetics

A complete ban on the sale of cosmetics
developed through animal testing has taken
effect in the EU.

The ban applies to all new cosmetics and their
ingredients sold in the EU, regardless of where in
the world testing on animals was carried out.

The 27 EU countries have had a ban on such
tests in place since 2009. But the EU
Commission is now asking the EU's trading
partners to do the same.

The search for alternatives to animal testing goes on

Related Stories
Animal rights lobbyists said EU officials had "listened to the people”.

UK retains strict

animmal toet |awr

The anti-vivisection group BUAV and the European Coalition to End
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MECHA
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Read-Across Assessment
Framework (RAAF)



rexcn T

REACH is a regulation of the European
Union, adopted to improve the protection of
human health and the environment from the
risks that can be posed by chemicals, while
enhancing the competitiveness of the EU
chemicals industry. It also promotes
alternative methods for the hazard
assessment of substances in order to
reduce the number of tests on animals.

18



ICCR (International Cooperation on

Cosmetics Regulations:{b4F 5 1% 71 5 $l E 5
=)L
ICATM (International Cooperation on
Alternative Test Methods : & LT T E

International Cooperation
on Cosmetics Regulation

19



ICATM i OB R

ICATM is a voluntary international cooperation of national organizations: Canada, the European
Union, Japan, South Korea, and the United States.

Y g™
| N ®
Health NICEATM- ECVAM KoCVAM JaCVAM
Canada ICCVAM
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Reguiatory Toxi and Pharmacology 32, 5667 @000
doc 101 nmﬁﬁlm, avaikahlc tina at httpolfwww ddealrh iy com on I[IH;I'E'

Concordance of the Toxicity of Pharmaceuticals
in Humans and in Animals

Harry Olson,' Graham Betton,® Denise Robinson,? Karlsss Thomas,” Alastair Monm,' Gerald Kolaja,*
Patrick Lilly.* James Sanders.” Glenn Sipes,” William Bracken.® Michael Dorato,® Koen Van Deun, '
Peter Smith,” Bruce Berger,” and Allen Heller™

‘Wimrioc, Cmion Conmctoet *Asmdemca Phamaces!cls Meroleefe'd Foglmd ILSLHES]E Waslnpion, OC, 2003 '‘Phamadla
& Lip_dotn, Kalameno, Micdygan; "Boelringer Ingaliodn Phamaortice b, Ridgaeld, Conmeatioet " Bhome Poolor Boror, Colliogo fo,
Femngrbania; "Unsesiy of Anoos, Teoon, Arona “Abbot Laboratordes, Abbott Park, s "B LS and Co, Crenfeld, ndina
" larmson Resach Faundation Beose, Bolrium; " Morssate Soack Labora ok, Skodkde, [inok " Sanof Smthalabo, Inc, Malwm,
Porngybeania; and " Bayer Corporation, West Haven Connacticrs

Recehved January 22, 200

Mo, of HTa

ECencordance
W Neicomesrdanon

FIG. 4. Conmriance rates versus spedes.
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International Conference on Harmonisation of Technical Requirements
for Registration of Pharmaceuticals for Human Use
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EUROPEAN MEDICINES AGENCY

SCLENCE MEDICINES HEALTH

3 October 2014

EMA/CHMP/CVMP/IEG-3Rs/450091/2012

Committee for Medicinal Products for Human Use (CHMP)
Committee for Medicinal Products for Veterinary Use (CVMP)

Guideline on regulatory acceptance of 3R (replacement,
reduction, refinement) testing approaches
Draft
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INTERNATIONAL ISO
STANDARD 10993-2

Second edition
2006-07-15

Biological evaluation of medical
devices —

Part 2:
Animal welfare requirements

Evaluation biologigue des dispositifs médicaux —

Partie 2: Exigences relatives a la protection des animaux

24
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OECD Member Countries (34)

Countries/Economies Engaged in Working
Relationships with the OECD
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APPLY INTEGRATED APPROACHES TO
TESTING AND ASSESSMENT

All of the work on alternative methods is
undertaken at the OECD with the objective of
contributing to more integrated approaches to
testing and assessment. In practice, integrated
approaches, which take into account the tools
outlined above, are used in the OECD Existing
Chemicals  Programme  which  generates
internationally agreed initial hazard assessments
of chemicals.

This  practical application of integrated
approaches improves their regulatory acceptance
and facilitates their implementation into national
and regional chemical assessment schemes in
OECD member countries.

AVOID DUPLICATION OF TESTING

The OECD Mutual Acceptance of Data (MAD)
framework has had a major impact on testing
practices. MAD guarantees that data generated in
the testing of chemicals in an OECD member
country, or adhering non-member country, in
accordance with OECD Test Guidelines and
OECD Principles of Good Laboratory Practice
shall be accepted in other member or adhering
countries for purposes of chemical assessment
and other uses relating to the protection of man
and the environment. This proactive framework
saves thousands of animals every year and its
impact increases as non-OECD economies join
the MAD system.

Furthermore, the OECD has developed the
Global Portal to Information on Chemical
Substances (eChemPortal). eChemPortal offers
free public access to information on properties of
chemicals through a simultaneous search of
multiple databases, thereby improving the access
to existing test results and reducing the risk of
unnecessary testing.

WHERE CAN | FIND OECD TOOLS RELATED
TO CHEMICAL SAFETY AND ANIMAL
WELFARE ?

(Q)SARs, Grouping of Chemicals and the
(Q)SAR Application Toolbox

www.oecd.org/env/existingchemicals/gsar

Test Guidelines, in vitro test methods,
molecular screening and toxicogenomics

www.oecd.org/env/testguidelines

Integrated Approaches to Testing and
Assessment

www.oecd.org/env/existingchemicals

Mutual Acceptance of Data

www.oecd.org/env/glp

Global Portal to Information on Chemical
Substances

www.oecd.org/ehs/eChemPortal

& Photos
Getly Images, 2005
KaY ann-Fotolia.com

© OECD 2009
For more information contact
the OECD Secretariat at

hscont@oecd.org
OECD -

Chemical
Safety and
Animal
Welfare

Progress made
at the OECD

@

OECD

www.oecd.org/enviehs
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Numbers of OECD Test Guideline (2016)

Physical-Chemical properties 24
Effects on Biotic Systems 44
Degradation and Accumulation 20

4 Health Effects 67 (in vitro 23)

)

Other Test Guidelines 10

Total 165
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CORROSITEX Skin Corrosivity Test :TG435

In vitro skin corrosion: reconstructed human epidermis (RHE) test
method :TG431

In vitro skin corrosion: Transcutaneous Electrical Resistance Test Method
(TER) :TG430

R & R 3R 1 A B

In vitro reconstructed human epidermis (RhE) test methods, EpiDerm,
EPISKIN, SkinEthic, LabCyte EPI-Model: TG439

e ER

3T3 NRU Phototoxicity Test :TG432

AR 31| 730 14 52U B

Reconstructed human Cornea-like Epithelium (RhCE) test method for
identifying chemicals not requiring classification and labelling for eye irritation
or serious eye damage:TG492

Short Time Exposure In Vitro Test Method for Identifying i) Chemicals Inducing
Serious Eye Damage and ii) Chemicals Not Requiring Classification for Eye
Irritation or Serious Eye Damage: TG491

Fluorescein Leakage (FL) test method: TG460

Isolated Chicken Eye (ICE) Test Method :TG438

Bovine Corneal Opacity and Permeability (BCOP) Test Method : TG437

Eye Irritation/Corosion: TG405

R 8 AR P R

Nonradioactive LLNA protocol, LLNA:DA :TG442A

Nonradioactive LLNA protocol (LLNA: BrdU-ELISA) :TG442B

In Chemico Skin Sensitisation Direct Peptide Reactivity Assay (DPRA):
TG442C

In Vitro Skin Sensitisation ARE-Nrf2 Luciferase Test Method :TG442D

In Vitro Skin Sensitisation h-CLAT :TG442E

Updated Murine local lymph node assay (LLNA) for skin sensitization :TG429
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Inhalation toxicity - acute toxic class method : TG436

Up and Down Procedure (UDP): TG425

Acute Toxic Class Method (ATC) : TG423

Fixed Dose Procedure (FDP) : TG420

RN ERYD
y—=245

Stably Transfected Transactivation In Vitro Assays to Detect Androgen
Receptor Test : TG458

Performance-Based Test Guideline for Human Recombinant Estrogen
Receptor (hrER) In Vitro Assays to Detect Chemicals with ER Binding
Affinity :TG493

H295R Steroidogenesis Assay :TG456

Performance-Based Test Guideline for Stably Transfected
Transactivation In Vitro Assays to Detect Estrogen Receptor
AgonistsTest : TG455

EinaE It bR

In vitro Mammalian Cell Gene Mutation Tests Using the Thymidine
Kinase Gene :TG490

In vitro micronucleus test : TG487

In vitro Mammalian Cell Gene Mutation Test : TG476

In vitro Mammalian Chromosome Aberration Test : TG473

Bacterial Reverse Mutation Test : TG471

T R IR IR G ER

Skin Absorption: In Vitro Method :TG428
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Arch Toxicol. 2011 May;85(5):367-485. doi: 10.1007/s00204-011-0693-
22011 May 1.

Alternative (non-animal) methods for cosmetics testing: current
status and future prospects-2010. Adler S, et al.,

In summary, the experts confirmed that it will take at
least another 7-9 years for the replacement of the current in
vivo animal tests used for the safety assessment of
cosmetic ingredients for skin sensitisation.

For toxicokinetics, the timeframe was 5-7 years to
develop the models still lacking to predict lung absorption
and renal/biliary excretion, and even longer to integrate the
methods to fully replace the animal toxicokinetic models.

For the systemic toxicological endpoints of repeated
dose toxicity, carcinogenicity and reproductive toxicity, the

time horizon for full replacement could not be estimated.
31
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Seurat-1 Research Initiative

First step in long term
goal : ,,Towards the
replacement of in vivo
repeated dose
systemic toxicity
testing*

e Joint funding by the
European Commission
and a specific
Industrial sector
(cosmetics industry /
Colipa)

€ 25 million EC &
€ 25 million Colipa

OBJECTIVES

Development of an innovative
concept for repeated dose
systemic toxicity testing.

¢ Proof of concept for a future full

implementation of a mode-of-
action strategy.

¢ Development of innovative

testing methods more
predictive than existing testing
procedures.

More information and access to SEURAT-1 Annual Report : www.seurat-1.eu
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2223 | EUTOXRISK

A European Union Horizon 2020 Research and Innovation Project e February 2017, No. 1 e http://www.eu-toxrisk.eu

The Project Turns One

| am proud to introduce to you the first is-
sue of the EU-ToxRisk Newsletter. After a
highly dynamic first year the EU-ToxRisk
project just entered already its second year.
As coordinator of the project it has been an
exciting year where the various aspects of the
project have started. This included aligning
technologies as well as testing novel advanced
model systems. These different technologies
and model systems will ultimately cluster
together in integrated testing strategies. In particular, we have been working
in the last six months to initiate the different case studies that will ultimately

drive the selection of technologies and models that are fit-for-purpose for
regulatory decision making. | am particularly proud that we have received
highly positive responses from various regulatory authorities that will provide
advice to the case studies during the project. The experimental work within
these case studies have now started intensively. Also, our collaboration with
our US Tox21 partners is taking shape. With this regular EU-ToxRisk Newsletter
we want to keep you up to date on the development of the project and the
successes we achieved. In this first issue, | am happy to introduce you to the
overall project concepts, strategies. and models that make and (will) shape
EU-ToxRisk.

Bob van de Water, Leiden Academic Centre for Drug Research (LACOR), Leiden University { The Netherlands),
and coordinator of the EU-ToxRisk project
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VICH/O7/038
Final
18 September 2007

Statement of Principle for VICH - Alternatives to Animal Testing

At its 19" meeting on 23-24 January 2007 in Washington D.C., USA, the VICH Steering Committee
reiterated its ambition to minimise animal testing and specifically expressed its support for the 3Rs
principle — replacement, refinement and reduction of animals in research.

VICH has always striven to eliminate repetitious and unnecessary testing through harmonisation of
regulatory requirements for the registration of veterinary products, a goal that undoubtedly leads to a
reduction in the number of animals used for product development and registration.

While the validation of alternative testing protocols’ falls outside the remit of VICH, the Steering
Committee recognises that the international status and influence of VICH provide a unique opportunity
to encourage the use of validated alternative methods. To this end, Expert Working Groups developing
guidelines involving animal experimentation have a specific responsibility to consider animal welfare,
and particularly the possibilities for replacement, refinement and reduction of animal testing

'\ f l CH International Cooperation on Harmonisation of Technical Requirements for Registration of Veterinary Medicinal Products
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Toxicology in the 21th century, NAS(2007)

Perturbation of Toxicity Pathways

Exposure
e .
Tissue Dose
. B
Biologic Interaction
. B

Perturbation

Higher yet

Normal
— % W > Biologic
Function

Biologic
Inputs

Adaptive Stress

Cell Morbidity
Responses njury =  and
Mortality

(Adverse Outcome)

Adverse Outcome Pathway
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AQOP and alternative animals in human health assessment
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the development of Integrated Approaches to

Testing and Assessment (IATA)
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Further information on description of AOP Network Development, and

explanation of filters Filters Layers
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Structured versus free-text fields in the AOP-KB relative to computational applications
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|ATA (Integrated approach on testing and assessment)
framework

|s the info available sufficient to be used in
Existing information pre-defined ways of data

In vitro, in silico, in chemico, evaluation/integration that are fit for purpose
invivo, phys.-chem. for the regulatory need, e.g. through STS or
Properies, xposure, €t ITS? If yes, take decision

X

h 4

Weight of Evidence

Decision, if possible

h 4

Generation of new
iInformation | Apply STS or ITS for decision making if fit

required to take a for purpose for the regulatory need
final decision

Y

Weight of Evidence » Decision
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GUIDANCE DOCUMENT ON THE EVALUATION AND
APPLICATION OF INTEGRATED APPROACHES TO
TESTING AND ASSESSMENT (IATA) FOR SKIN
SENSITISATION

Com putational Toxicokogy
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RERIAHMEHRAEE
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Vitrolife-Skin, EpiDerm, Episkin, SKinEthics, EpiCS
Episkin, EpiDerm, SkinEthcs, LabCyte EPI-MODEL
SHEEAEORES KV EBMRERBCOP)

ZO N O HIREKEER(ICE)

AL A (FLIREHEERZE

RRIAMMEABRKEZE hviroREEEEE (STEXE )

IR MERBRAEE

BEEE MNABRKEEETTILE (RhCEXE)

WETOECD TG 405: U ¥ &2 AV S ERRIE A5
KZeMRBRE EHBREE (ROS) 7vYytAa

RERFEERRAEE
RERBAEEHBRAE A
RERFEEHBRAEE
RERBAEMEHBRAEE
KRB BAEMEBRAEE
RERFERBRAEE

LLNA : DA

LLNA : BrdU-ELISA

rLLNA

R7F REEHER(DPRA)
AltlRLR—2—Tv A
E ~#RSE ML EER (h-CLAT)

In vitro I [& %18 1 &5 5%

BEokEsHEBRAE
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JaCVAM Activities

Update on JaCVAM (15.June / 2009 updated)

Home > JaCWVAM Activities > Update on JaCWVAaM

Classification Test name Walidation . Regulatory Recommendation Collaboration
study Feer review acceptance o govermment CECD
J Ul J J I
01 {1)Reconstructed human Guideline |JSAAE
Cormosivity test  |tissue test made in Feo-08 Jun-08 Aur-08 AUGDE o 43
J - Witrolife-Ski
dpan n g G q 0 O
02 {(1)3T3—=NRU BfR Nov.04 Guideling
Phototoxicity test Mo.432
Q@ Q @ e o
{2)¥east growth inhibition Jan0o M . JSAAE
phototoxicity assay and : =y-08 eneang
the red blood cell Q Q Q 8 J
photohemolysis assay
03 {1ILLNA-DA Jun-07 Feb—08 Det-02 Mow-D8 JSAAE
Skin sensitization L
test Q @ Q @ \*
{2)LLNA-Brdu Aug-08 Feb-089 on gaoing JSAAE
@ ] Q o Q
{3)h-CLAT start in 2009
® ) @ U J
{4ILLNA
o J J e QD
{(5IrLLNA E:%m start in 2000 ICCyVAM
Q L 3 Q Q Q
04 {1)Reconstructed human : Draft test |ECWAM
Skin irritation test |tissue test ECVANT - Novis  engoing guideline
* Q Q ® Q
(2)Reconstructed human May-08 JSAAE
fissue test made in Japan
P Q e 2 @ Q
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REEZEROE-OERB LA T X

et BRI mOLEM MRS EERERKEE (B3T3 NRU) ZE/EHRT 57-
HDHAF R

bFE - EEIBN DL MRS BREMHERAKEE (LLNA) BT 528
DHAF R

bFE - EEIBN DL MR D BRAEMEHER K E L (LLNA:DA) ZEARAT S
ODHAF X

bt - BRI DL E M EIME 2R D BRIEMEERER K E A (LLNA:Brd-ELISA) /&
Bd5-=0DHA 4R

bt & - EEI DR £ EEIIZRDER AR E X (BCOP) & EHT 41-
HDHAFTUR

t#E & - EEIN DR E MR DERHEA R E L (CE)EFRT A0
DHAF R

e EEHNBDLZEHTMICRIEEERMEREBRTEHIT H-6HD
HARZXR

E&FEE. tHEMESR. EALEW. EEEEDA/N—T
FUREBZDBREZRTHA 9“/5(’&'“513?.
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g% ALV EOMEE & (in vitro
SER) DBAFE




BAFDOECD TGE7=(EGD

v Skin sensitization assay, LLNA : DA, TG 442A (2010)
v Skin sensitization assay, LLNA : BrdU-ELISA , TG 442B (2010)
v In vivo comet assay TG 489 (2014)

v Skin irritation assay with LabCyte EPI-MODEL 24, TG 439 (2013)
v' Performance-based Test Guideline for stably transfected transactivation in

ANEANEA NI

AN

vitro assays to detect estrogen receptor agonists and antagonist, Revised
TG 455 (2015)

Short time exposure (STE) assay for eye irritation testing TG490 (2015)
Bhas 42 cell transformation assay (2016) Guidance document

h-CLAT assay for skin sensitisation testing (2016)

Stable transfected transcriptional activation (STTA) assay for androgen
disruptor screening (AR-Ecoscreen)(2016)

Performance-Based Test Guideline for Human Recombinant Estrogen

Receptor (hrER) In Vitro Assays to Detect Chemicals with ER Binding Affinity

(2016 )



ICH S100F

A Din vitroJt X £ M4 ER

Method Current Status Lead Action International
Organization Acceptance
373 NRU Completed OECD TG 432 (2004)

Phototoxicity Test

In vitro test method
based on reactive
oxygen species (ROS)
and photostability

Peer review of the
JaCVAM-sponsored
validation study
finalized in 2013.

JaCVAM;
EURL ECVAM,
NICEATM-
ICCVAM,
Health
Canada and
KoCVAM VMT
liaisons

ICH S10 including the
ROS assay and the
3T3 NRU test
method was
completed in 2014
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OECDTHREI D BARATHAINT-TGCE

v Vitrigel-EIT for eye irritation tesitng

v' LabCyte CORNEA-MODEL for eye irritation testing

v IL-8 Luc assay for skin sensitization testing Z55F B 3L
v' Hand-1 Luc EST for developmental screening

v' ROS assay for photosafety testing

INTERNATIONAL CONFERENCE ON HARMONISATION OF TECHNICAL
REQUIREMENTS FOR REGISTRATION OF PHARMACEUTICALS FOR HUMAN USE

ICH HARMONISED TRIPARTITE GUIDELINE

PHOTOSAFETY EVALUATION OF PHARMACEUTICALS

S10

Current Step £ version 55
dated 13 November 2013



OECD/OCDE 442E

Adopted:
29 July 2016

{LEYME OREBRICEET 5 OECD HA K4 v~

In vitro FZJERAEYE : & MHREERIETE(LEABR (h-CLAT)
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KN ER TN EFEHL IURA

8.  FEERUEMEWMEIX. DC OIEFMHLICPV i~ — ) —DOFBEZFHERE T L LHEINL TN D
(2) . D=, DC OFEMEACIZBEE T 5 BEREEDO~—H —ZHET 5 h-CLAT O X 5
RRBRIET (20) | AEFEVEOREREEOFMICE L T\ HEEX LIS, 72720, DC
TEHEACI L ERAEME AOP @ 1 DO EEEL DA% Rd 120, DC IEE(LDO~——Z ]
ﬁ#éﬁ@%* LVEONDIHEHRIT. TNEET, (LFEVEORFRRAEED 220 & FE R
T AT TRy, LS T, h-CLAT ICE W&o =T —Z 1%, IATA 2 P OfFEA
%ffHH% (RS L7zfhom2ias (P11, FRERMENE AOP ORI D EE 7255 2 x5
& L7z in vitro REEDOIFHC, AL E NG OHEE 2 EOREZ D72V E®R) & O
BOETHFNT & TH D,

ARERETA RIA Vi ORBRIELZH NS Z LIk, IATA IR S L CEREREMDE

(72 H, UNGHS 2B 272 —1) LIERIEMMEZ#RT2 2 LN TE D, A
REETA FT7A Z2BEMTHWT, KEREEYEZ L /H2 UNGHS (1) TERLEZY
THTAV—THDHIABLWIBIZHETHZ LT, LeMimcE L, RERE
MRS ZFRTHZ L TER, 7272 L, FFEOHS OFEAIZ L - Tk, h-CLAT T

D REABEMTHWT AL W E X UNGHS ICBIT A 5 3 —1 I fETE 254
5D,
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10.

h-CLAT (X, MiflassmHiir e 7 o —H% A A U =W ORERD & 5 FEFRE~DOHMTBE )
AIEETH D &mﬁﬁéMTw7oﬁﬁ%&ﬁb%ﬁin7$M#%®ﬁﬁri [ —fi
ENB L OEROMEHRE TH TN LK 80% Th -7 (11) (21) , NV F— = R (22) |
kiU%%éhk@@ﬁ (23) MBHELNIZT R TORRIZL D & LLNA Of5FR & Hig
L7z3ha. REREEDE (3725, UNGHSIZBIT AT IV —1) &IEREIEMEDE &
%%%féﬁﬁgiSﬂamﬂ@)\@EM9wa@mm)\%QEM6maemn)ﬁ%
o7 (BB R2EC# O LBV, Log Kow 2 3.5 B2 2 {bFWE O REE S DRV
TOEF7T — % T® EURLECVAM  (21) (2 X 2 FMHTICES<) o h-CLAT TO AR
FOTFRNX, KEBIEEOBENEV (high) {bFWE (37205, UNGHS IZBIT 5T T
BTV —1A) L0 b, HEREMEOHEEINMEV (low) ~HFEE (moderate) DILFWE
(F725H, UN GHS IZBF 5V 7720 —I1B) THEINDAEMEN LY & (12)
(D)(M)omaT6&\_ﬂbﬁﬁi\bﬂATi\ﬁE&¢ﬁ®ﬁ%ﬁ®ﬁ%Kﬁﬁ
ThHoHILERLTWD, 2B, AABREIL, IATA IZRSH L EFEE%E 9 OFREIZHE- T,
@®%ﬁ&m@ﬁbﬁfﬁﬁéﬁéﬂ§ﬁ%éi&ﬁ%ubdAT%iﬁ®ﬁ@&&bf%
SHTZIEREE OMEIXFRRICT E R, 6T, xR0 R EERER A 2 57 3
ﬁu\HNAﬁ%kiU%ﬂUﬂWQ%ﬁ%®F%i B MIBIT D REREEZ T2
L TWD LIV RN LICEET X TH D,
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12.

h-CLAT I, @7V ik (Beg 21 28) ICRETh I 0EE LT #iR (T72h b,
WERME DT D2 &b, B BE O B L TREEZ R 2L bvan S REL
ITRRER) &R DB E I EARRETH D, Log Kow 28 3.5 B 2 2B E X, (Akatt
fRZ IO ITERNH S (23) . FDO78, LogKow 78 3.5 ZB X H#BME CH LT
PaEis Fix, HBFCAWTIEAR S22, 7272 L, LogKow 28 3.5 2B 2B E THE LI
TS FICOWTIE, WEBRME % REREEME CTH 5 LY t& 5, 61T, h-CLAT
WCHW BN D MR ONBEEENREN TH D Z L (25) . £72. h-CLAT OERSEHEN ST
ATy (ThRbL, BHREPAS0EZNT 50 EBRICLATRELEETIWE) . BLO
FRICERLIREN BN S AT T (Thebb, BC XV IEE S 29E) biatEsR
ERTHAND D (24) o B HERYE X h-CLAT THMAETX 528 (26) . ZF L&A -
AIVFATTF—F (FITC) £/liavibk7ev'r o (PD) &E UEEORL VE SR
WEIX, 7a—Y%A M A M) =X DB Z T3 5720, FITC fEfkGtE £ 721X PI Z W
TERIZFHETEZ RV, 20X 25E, thomftEaik TR I il E2idfhoi
fagEME~— 0 =25, BIAIE, M DINEOERERRWEICL Y . T Eh FITC fE A
(Bt 31 Z2/8) | 7213 Pl (B 25 28) LRIROFBREZ L6 T Z LB RINLGE
R, AWAZ EnTE5, EiEEiE 2 T, BBEERIL. RoN-GEEAROFEHR. B
K OVIATA OREFEANOMDOIFHRIEE & IR T RETH L MOFFEDOH T IV —IZR
THEBRME |2 h-CLAT 238 TEX ZR2WGELAV R SN A 5E . h-CLAT X, DO L5772
U—ICBTWEICHW D RE TR,
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Two first Two first
runs runs
v k v *
P12 &Py, N&N P, &N
P, &Py P, &N
P, &P, P, &P,
P, &P, \1/
Third run
v
v v
#

Third run Third run P, &P, &P, P,&N&N #
not required not required P,&P, &P, P,&N&N
P, &P, &P, P,&N&N
P12 &P &N P, &P, &N
P, &P; &N
P, &P, &N
P, &P; &N
P, &P, &N
N v \I/ Vv
POSITIVE NEGATIVE POSITIVE NEGATIVE

E1 : h-CLAT THWON S FRIEF AV, h-CLAT (X 5 FBIE, IATA OHHEAOH T, £z,
E¥5 0, 11 BXO 12 OFEITH - THEITT A Z &, Py : CDR6 DAGE, Py: CD34 DA G, Py -
CD86 BLUFCD54 & LB, N : CD86 33 LT CD54 & bIatt, "HAOBIEN HE fERICHE
THMEEEER, TOBELNIERF L ITRRR < BRNICTT, P EBOR TR LEZEIO 2 BORIE
THELONEZBRICESE, 3 BHORERRICEET AEEEERNICRT, 220, Bohk
FERDIEFIZRBE L TH R,
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34.

h-CLAT T & FHI S 7= E DHEE . CD86 TiL EC150, CD54 TiX EC200 ™ 2 -
DRI E (Effective Concentrations : EC) . T 72 b bL#EERWEN 150 F7-1% 200 @ RFI
EHRETOHREZ, LEISCUTROLND, 26D EC EIL, IATA 2 EOREHT 7
r—F (12) (13) (14 @15 ((16) OFTHWLNEEHEE, BIEEOEE OFHME (3)
DAREREE D D, ECHEIE, RORIZIVEHTE S,

EC150 (CD86 M3ZA) =B g + [ (150-Bgr) / (Arrr-Bre) % (A gw —B g ]
EC200 (CD54 D35A) =B gg +[ (200-Bgr) / (Agrr-Bre) % (A gw —Bgg) ]

-,--,-.,-C_\
—

A el REFT A 150 88 (CD86 D¥E) F£ 7213 200 B (CDS4 DHE) & 72 D RAKBE (ug/mL)

B peld. RFIA 150 #ili (CD86 DAY F7-13 200 i (CD34 DIFE) L bkmigE
(ug/mL)

Appr X, RFI 2% 150 8 (CD86 M¥FE) 7213 200 B (CD34 OHE) LRHKEBETO

RFI

Bger (3. RFI A% 150 A (CD86 D¥5E) F721% 200 Kiili (CD54 DHE) &b ikmiEE T

7 RFI

EC150 3 L OVEC200 D L 0 [ERE/E #1525 722 1%, ML L7z 3 81D CDS86.~CD54 754
FENVE LR DBEERHDH, F ZCECIS0 3 XL NEC200 DR &7EIX, 3 BOML L7z
BIEDHREH SN BEC ORREE LTROBND, 3EIOH 6 2 BORGEERE (B 33
ZM) Zim=T5HEE, EHINEZ 2 SOMEO XLV & EC150 £ 7213 EC200 OEN - &
o,
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FFEAE

35.

36.

h-CLAT Z WA 546, IROFEEEEZHK-Z-T 2L 22) 27) .

B et B3 L ONAE LA R O MR AR AE SR8 90% 1 0 2 L,

VR AR FRIZ 38U T, CD86 38 KT8 CD54 @ RFIEANEMERERE (CD86 DS 150%
Ll k., CD34 ®OFE 200%LL ) #8202 b, IRl AR REFI B, B% 32
SO EHAWTELRT S ( HbHED MFI) 1T RS Ao MFI1) 12, [E/
#EfARo MFL) (3 [ (B5th) 3B MFI) ICEE#2 5) .

B X OVALE AR O RIS RTiX, CD86 B LU CD54 DT A Y X A FxBIZk3 5
MFI 73 105% %825 Z &,

BEtEHER (DNCB) (248 T, CD86 5 L T8 CD354 @ RFI A2 £ (CDS6 DA 150%
LI b, CD34 DA 200%LL 1) 7= L, #IRATERRN S0% %825 2 &,
WEBRMEDOBE. MEAGFERIFREICBWN TR E L 4 ODORBRIEE T 50%%2 B4
DIk,

PatEiksid, BERBRRE IR W T 0% (bt B 27 itili o B A FUEICHE -
T 1.2 xCV75) OMAEFREZTTHBMEORIE TTES, 1.2 x CV75 TOMbaEFR
R 90%LL EDEE . EMERIZEM LT, 20X HREA, BE CVIS Ok, ARERE
AOVET LIRS, ARAEAK (F2i3E, 350 toREs g T
1% 5000 pg/mL, DMSO Ti 1000 pg/mL, % 7= (30 & ol VAR E S WEBRE O B K BRis &
ELTHWSNSEEA., MIATEER 00%% FE-> THRERMRRIIFESND Z LICBE
T5,
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) D
(ng) h-CLAT #&#& |h-CLAT &R
Sgﬁggggmm@ CA;gﬁ Invive [ZBITAFHI' |/mLY) @ | (EC150 (pug| (EC200 (pg
EAEHHE | /mL) © /mL) @
EEEE) | A%
24-Y=knrno B E 5k [
EANIE % 97007 | [k (FE# 2B [extreme] ) 12 (0.5-10) (0.5-1.5)
4-T ==L PTF | BAFEmE s B f=tE
IV 106-50-3 | ik (3&\> [strong] ) 39 (<40) (>15) °
o I BIFEN T . Btk B
WER= > TV 10101-97-0) [Elfk (2 [moderate] ) 30-500 (<100) (10-100)
2AADT R | FYETTL " Atk B
SFT S = 149-30-4- | [Al{% (2 [moderate] ) 30-400 (>10) °? (10-140)
. | BT EE I
R0 -DERNI825 ) WIE | (330 [eak] ) “20 (>5) 3 (<250)
AIFESN D=, B E . 5k [
€S 39236-46-9) [EIPE (F\ [weak] ) 23-100 (20-90) (20-75)
V% ) — 3 e [ - bk Rat:
A TR —j| 67-63-0 IRLN FEEAFEM e =5000 (>5000) (>5000)
o ; — o I FahE
ZFEo—L 56-81-5 | ik FERUFIEE >5000 (>5000) (>5000)
e conrs | e . ek Y
LA 50-21-5 | iR FERAFIEE 1500-5000 (55000) (>5000)
R B e &t Btk
4-7 2 24 BEEE | 150-13-0 | [k FERU B E >1000 (>1000) (>1000)

Eﬁ;ﬁ : CAS RN = CAS #§37F 5 (CAS Registry Number: CAS RN)

in vivo \Z¥31T B fEEAA FHE (%JZU%%)*") OTFMFERIT, LLNA T —4 (11) (23) 1235 <, invivo
(CBT DmEE, BN b E ARV LU #— (ECETOC) (Bl Ik vigiishls

EEEZHNTHLNTHD

TOEEORIEME (22) (32) 12,

 EEORERE RO KB SIEA— I —THE LN, 6o TIRIEREN, ZiCFlEhd, EROH
Fix, bl nBEFoBRERICE ST ER SN, BESERERPELNEEE. ECE
IERE S ERERI N T T e B A,




In vitroaBRIAZE R T 57=86H1

TGO F A%
TGEAX . A7 ARIILTIXEBLESES

EEFARFREEET S,

N&HHNDT, JaCVAMEHEZ PTG THRIEH

A R

29 Do

-%Séﬂfiﬁ%?ii’\fli%%l:'c\ JORa)LIZERT B,

1)

L&

Bk B SNDAIEN L., RATDIEHR
HR%L FHbd,



EIREA G - AR OZ2MF RO T D D
BEO K ERAERRABELE S RIS 0 F X

. R BFALT 7 3out of 3 OFHIE

vs human data

vs LLNA data
BE REE —sk  BE BRRE —#F N
[%] [%] [%] [%] [%] [%]
LLNA 92 65 85 -
RENLT v 100
97 35 81 99 43 86
3 out of 3




In vitrozl 5% O o] 28 =

FFESN TS n vitrogl BRIL . R IERIEE. StE1%.
EEEERJURFEEHERICRON S,

BRHEETREREZERTES N vitrozh BR300,
IEHEENRCTH, RIEEDOZWAERIEIFEROH oA

LY,
E AR LI-ERERZ D FHE N TSNS,
BULEEMEMOE-O1ZIX. it BEEYMELED
LbER . #EESETEMEE . Bl m vitroSRERED A ED
EHRBETHS,

A

BEEMOFHEXTETH VRAVFHEXTEELY,




iCell° Cardiomyocytes ICell’ Endothelial Cells

A B

047% A% cTNT /MLC2V / Hoechstj

w-Actinin / Hoechst

cTNT
&
K

0.10% 202%
w-Actinin

R TLi-1 / Mastin / Hoechst B

=

iCell” Hematopoietic
Progenitor Cells

vGELUTZ f vGAT

iCell® Astrocytes




Development of protocol for embryotoxicity testing
using fertilized eggs of zebrafish

AB sm oh

B e

== Fertili-
— zation

36 hr 12 hr 6 hr

Image analysis
Movement analysis
Environment analysis

Tanaka, T., et al., MIE Univ.

7d
Endpoints
Normal rate

162 hr

Selection of
Fertilized eggs
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 Body-on-a chip
« 3DTA—

« FILA/AF, 3DIEE

e Read Across
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TS . BV ey STl A G TIEFL, LA R0 0T Fialh T WGy,

& CVAM Mational Biological Safety Research Center (NBSRC),

Mational Institute of Health Sciences (MIHS)

B English {,‘,nuglu:' Search | www @ jacvam jp

About JaCWVAM Update on JaCVAM Academic activities Submission of Alternative  International Cooperation

Methods to JaCVAM

Policy and Mission: JaCVAM's policy and mission is to promote the 3Rs in animal experiments for the
evaluation of chemical substance safety in Japan and establish guidelines for new alternative experimental

methods through international collaboration.
the 3Rs in animal experiments—Reduction (of animal use)

‘ﬁll ﬁ%@j awﬁ&:n Sﬂaﬁxﬁﬁnjﬂ% phylo-genetically

lower species)
(QECD GD34)

News Contents

E[MEW] news texts dummy texts news texts dummy texts @ About JaCVAM

news texts dummy texts{2009.7 16} Message from JaCVaM | Policy and Mission of JaCVAaM |
& news texts dummy texts news texts (2009.7.3) Organization of JaCVAM / Glossary !
Froposal for Engagement Rules

I news texts dummy texts news texts dummy texts news
tavte duomeone taswte (200G 7 2

B JaCVAM Activities

@ (o —Fw b | REE—K: B
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Hazard Evaluation Support System
i)
Input
"
Flﬂlllng bt o mahri= -2 I
RDT Data ~ ﬁﬂi#l *.'-mﬁ ML E
Categories Za
Gap Filling R @?ﬂ '@’_E @ @—( lﬂ%‘;’
-]
Metabolism || B Iekandily
l ElRepeated Da== Tawcily e
Report HELOEL
Bl d Chiefmicel Edamng.. 5] M 2 nglogreay
A Hamainlbgeal Evamire
puammioii | 2577 RISH T HLOELEMEM TRAUICLLBTES
REC| = h't15rnp'|-|p'dn]- 1... M. 20 nkiday, 2.. M. TES mpkpay, . HEW
HiH | 0L ompkpday, L. W20 mgtgiaay, L., MW mpkeday, . WY 0D g
HTTL (7] Mt 15 mphpiday, 1. M: 20 mgkgiday, 2. M: TES mphkpiday, ..
:Ji Reficulpcyte T (1044 bt B0 mphodesp, 5., M Bl megflogiday M 585 mepko'day, ..
= Wallmmogohn =4 P 0 gy M 102 mpkptay, ... Wt 5D mgiogh
R Histopatholog kal Findings (9/E5] M 15 mpMpiday, 1. |M: S mpMpiday, 5 ... M: 4.0 mphpiday,... M 81 mgikg
—E':'I'E!H "l‘l'ﬂﬂltﬂ T [ " S PRy N S B T e e i s 71
S EMEOHET —HED-HOHESS DBAD I ¥
iF‘El'ﬂrﬂl:ﬂl k. [Link 10 HESE DOE] = 473 h 7
4] | B
I
13 Mircbanmras Harsabds: maras st nahama [ [urssbogesd e LMC, Budopuris
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In Vitro Alternatives j R&D of HTP assay systems ’?_H\En ”
for carcinogenicity, teratogenicity and immunotoxicity (* C
HTP Assay for Carcinogenicity by Hatano Research Institute @ Formation of R&Ds

- Cell transformation assay | Cell transformation assay
using 6-well plates using 96-well plates

’ Robotic system

Multicolour  Technological support

- Selection of marker genes . m&ﬂgeuseﬁlel?r:es 1) Multicolour luminescent
reporter cell method

by the National Institute of

| HTP Assay for Teratogenicity by Sumitomo Chemical Co., Ltd. | Advanced Industrial Science &
Technology and Toyobo Co., Ltd.

: Differentiation into & Selection of Multicolour ~ €nables to monitor the
M'“":;;";gfylsomc myocardial cells / marker luminescent - expressions of two or three
neural cells genes reporter cell lines Marker genes in each cell
simultaneously, promptly, and

Confirmation ¥ 4 ' sequentially
Rat whole embryo culture with metabolic activation (S9-mix addition)

Bhas 42 cells

by Kamakura Woman's University (2}-1123?1“ Brﬁiririat:] EIJI'UII'IOGOH'B
HTP Assay for Immunotoxicity by Tohoku University by Tottori University
enables to deliver large size
Human immune cells DNA segments and to evade

. Multicolour e ni
Keratinocytes, : . transgene silencing caused by
Dendrific cels - Selection of marker genes . luminescent - hromosomal

and T-cells reporter cell lines  pition effect




Tox-in Vitro

GOaI Of ARCH-Tox / Cell Culture system * \

®Speedily f
———

®Low cost

ARCH'TOX ®High specificity Development of
®High—throughput ulti-color system
Tox-Omics New k
Biomarker :
/ \ Screening

Hepatotoxicity

Neurotoxicity

" Ced

Nephrotoxicity  «id b s
ianey rain
N e S More another
e | testings:
— O Cﬁrnlnogenlc:l;y,
sore system ong repute

Gene expression dose testing,
\ analysis / etc

Our project has received funding from the MET]I in Japan.
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€ ICH : | »
’ e | |CH SB5(R3) Expert Working Group

Meeting
Workpackages

Integrated testing strategies for EFD (Embryonic and Fetal Development study )
*Design of optional integrated testing strategies involving an in vivo mammalian EFD
assessment and in vitro, ex vivo and non-mammalian in vivo (e.g. zebrafish) EFD
assays
eldentification of scenarios of use and the limited circumstances under which such a
testing strategy would be considered.

Combinations of studies -JPMA&MHLW/PMDA

*Delineate options of combining reproductive toxicity studies and their designs
*Describe the circumstances under which the outcome of preliminary EFD studies
could determine the ultimate risk assessment for EFD

|dentification of scenarios of use of the different combinations

Proposed Next Steps and Timelines

vEWG face-to-face at June 2016 ICH Meeting is requested

v'Timeline for Step 2a Document by June 2017

v'A total period of 4.5 years is foreseen for Step 4 from the establishment of

the EWG

v'Public comments incorporated into Step 4 Document June 2019 81




In vitro methods for embryotoxicity

More than 30 different culture systems have been proposed

1) Tests on non-vertebrate species (Hydra, Drosophila etc.)

2) Tests on lower vertebrate embryo or embryonic aggregates
(fish, birds etc.)

3) Tests on whole mammalian embryos

4) Tests on micromass cultures from mammalian embryos

5) Tests on embryonic stem cells (ES cells)

6) Tests on other mammalian cell lines (neuroblastoma cells,

teratocarcinoma cells etc.) (Food Chem. Toxicol,, 2002 ,40,193 )
S ey w—
No tests gain regulatory acceptance and use.
L

The research on alternative methods for
detection of embryotoxicity is very challenging!
& SUMITOMO CHEMICAL



The Hand1l-Luc EST

MC vC C1 C2 C3 C4 C5 C6 C7 BG

Design of the test plate : _
MC: Medium control Lcote | 1 chemical/96
VC: Vehicle control [E=E) round bottom well
BG: Background PBS
plate

Current protocol of Hand1-Luc EST:
Hand1-ES (KOB1)cells

> .
l Testcompounds =1 lichment of

Day (*Water solubility) the maximum
0

dose

. white U96 well plate

*Cell viability assay

120 (CellTiter Fluor) ) ES-IC.(Cytotoxicity )

hr *Luc-activity
(Steady-Glo) —> ES-1D.,(Differentiation toxicity)

[ Hand1l-Luc EST is an easy and inexpensive protocol ]
83

& SUMITOMO CHEMICAL Le Coz et al. (J Toxicol Sci., 2015)
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