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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 processes using cells, cell lines,

TOXICITY TESTING IN THE 21ST or cellular components, preferably of
CENTURY: A VISION AND STRATEGY e
human origin.

w 1 — Envisions pathway-based toxicology,

v R i i . where pathway perturbations are used
e ! bLIENCE to predict adverse effects

- f L PIBEEIEATS] — 2009 NRC report: “the realization of the
| o 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 7



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




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 Vive  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

CRAFT - Chemical Reactivity And Fate Tool

[a=1 5]
ety Cabaeo i s it
@ W et =
B EF SR EEEE FEEERORE)  Frer
&l [5(=1]e5]
5 [
" i
T ¢ o 87
— L -]
R @K
®F
2 L
x | Jid
= ik L]
10 & bac T actromo ke ok . L ” =
L9 & g latir 2
||
-}
8l
b
rarch
v [

— Endocrine-Active
W <~ Toxtree — Hazard estimation Chemicals Database




Large datasets
using the standard

metabolic competent
system

Liuidfihgndling rohot

......

_____

p- Nz

Cell culturing _Compound Repository




E U{EEmI= & 1T 5B =ER R §l

2003/3/11 2004/9/11 2009/3/11 2013/3/11
| | |
| | |

EUE7XR FEENEHEITRR

HIE R 3 1

<Testing ban>

=] =1 d &k
1515““&*@&“;;13:%[7910)5[]5%”:& <Testing ban>

faEMmiESAnnex V or {EERIESANNex IX T R5 : EUBIATORIRRLE
HESh-REEZNHSIEE, BRI

ol = gt . <marketing ban>
(S Bt - 2R M At - 4R FIRAR ) !&%Hflﬁ: 7;} R /gﬁ% g i
<marketing ban> FLT- DT
HRAEL AL TS F— SRR MR E *IEL, BMBE - EHEHE
A S MARERIELI S - BRILSE * REBRSRIEBRERIS
55 F L T o 2 D BB AR S5 58 nd

EEME-RRERM)

. EREBAECIERE | . R A T B S TR I
i B CHE I B B ST - BB S AL 1= 60D 81 2 51)
gﬁéﬁwiﬁtt :
“HL—.

Fragrance journal, 2005-2

12



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

11 March 2013 Last updated at 17:23 GMT _fRwE-T=

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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OECD Member Countries (34)

Countries/Economies Engaged in Working
Relationships with the OECD

16



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)

1 Physical-Chemical properties

2 Effects on Biotic Systems 44
3 Degradation and Accumulation 20
5 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(




BYRBRABEEHEE LT-0ECDDTG(2016)
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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

B inE It R

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 BRI 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.

22
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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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Biologic

Toxicology in the 21th century, NAS(2007)

Perturbation of Toxicity Pathways

Exposure

. B
Tissue Dose

: B

Biologic Interaction
. B

Perturbation

l’ Normal

Inputs

— —> —> ——> - —> —> — —» Il Biologic
Function
Adsptlve Stress Cell Morbidity
esponses Injury M) 5ng

Mortality

(Adverse Outcome)

Adverse Outcome Pathway
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AQOP and alternative animals in human health assessment

Toxicant Molecular Cellular Organ Individual Population
Initiating event Responses Responses Responses Responses
Computational Recelptor screening assays, Whole animal, Population
chemistry, Cell line assays, genomics, In vitro models, Whole modeling,
QSAR proteomics, metabolomics, rﬁg;”e‘ig‘“gr'ﬁi'g ?_”'r_"all <I:> field
; : ; : oxicology monitoring
l blochemistry l metabilﬂmics 1 l
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el B wwlluginﬂh Reduced fecundity
Yig synthesis
. Aromatase " .
\{_.IJ inhibiticn 1 '__fs::.' -
L:KI—- — el_ l —_— :-
pad -I -f"a#
. 1 e e =
i I - 3 N ,.—.
a % “ ri — -
. R ¢’ L o —
L ;mﬂ#ﬁ |~ ™ - 1 l.', -——
RiE B '_-'". 5 . e e ]
T e ————————— --_r';, “" . =T T A et 2y Iy ]
I SN Tl 5 ragems L SRR
Screening for o : '
toxicological %f tcang athway and Mechanistic Predicted Population
oxicological efiects and atwork impacts modeling effect impact

chemicals

e \J



The AOP concept can be used as a framework for the
development of Integrated Approaches to Testing and

Assessment (IATA)

(*,=) Population

;_’ Organism
' Organ

.‘:j'--_f"-'-'""', Tissue

l In vitro 3
- In vitro I' W celular

I In vitro «* Organelle

l In silicand in chemico By Molecular




Chemical

Structure/ MIE Cellular Level Basue Sigan
4 Level Level
Properties
Covalent T-cell
Electro- | ~] Protein Keratino- Dendritic Activa- Skin
philic ] Binding to cyte Cell tion and Sensiti-
Chemicals Skin Activation Activation Proli- sation
Proteins feration
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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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Existing information

In vitro, in silico, in chemico,
in vivo, phys.-chem.
properties, exposure, efc.

Y

Weight of Evidence

Y

\ A

|s the info available sufficient to be used in
pre-defined ways of data
evaluation/integration that are fit for purpose
for the regulatory need, e.g. through STS or
ITS? If yes, take decision

Y

Generation of new
information
required to take a
final decision

Decision, if possible

Y

Weight of Evidence

Y

Apply STS or ITS for decision making if fit
for purpose for the regulatory need

Y

Decision
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ICCR (International Cooperation on

Cosmetics Regulations:{b$F 5 1% 71 53§l E 5
Kni)&

ICATM (International Cooperation on
Alternative Test Methods : £ &5 B& %17 1 E

International Cooperation
on Cosmetics Regulation
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INTERNATIONAL COOPERATION ON COSMETICS REGULATION
Joint Regulator - Industry Working Group

IN SILICO APPROACHES FOR SAFETY ASSESSMENT OF

COSMETIC INGREDIENTS

Report is: [l Prepared For ICCR X ICCR Report [l ICCR Guidance

Contributors:

Renata Teixeira do Amaral

Jay Ansell:

Nora Aptula:
Takao Ashikaga:

Qasim Chaudhry (Chair):

Akihiko Hirose:

Joanna Jaworska (Co-Chair):

Hajime Kojima:

Brazilian Association of Personal Cosmetics, Toiletry and
Fragrance, Av. Paulista, 1313. Cj.1080. zipcode:01311-923; Sao
Paulo — SP — Brazil

Personal Care Products Council, 1620 L Street, NW, Washington, DC
20036, USA.

SEAC, Unilever, Colworth Science Park, United Kingdom.

Shiseido, Quality Assessment Center, Safety Technology
Development Group, Japan.

The Food and Environment Research Agency, Sand Hutton, York
Y041 1LZ, United Kingdom.

Division of Risk Assessment, Biological Safety Research Center,
National Institute of Health Sciences, Japan.

Procter & Gamble, Modeling & Simulation, Biological Systems,
Temselaan 100, 1853 Strombeek-Bever, Belgium.

Japanese Center for the Validation of Altemative Methods, Biological
Safety Research Center, National Institute of Health Sciences, Japan.
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REPORT FOR THE INTERNATIONAL COOPERATION ON COSMETICS REGULATION

Joint Regulators-Industry Working Group: Integrated Strategies for Safety Assessments of
Cosmetic Ingredients - Part |

Report is:
OO0 Prepared for ICCR M ICCR Report 0 ICCR Guidance

Authors:

Renata Amaral (1), Pedro Amores Da Silva (1), Jay Ansell (2), Fanny Boisleve (3), Matt Dent (4)4,
Masato Hatao (5), Akihiko Hirose (6), Yutaka Kasai (7), Hajime Kojima (6)#, Petra Kern (8), Reinhard
Kreiling (9), Stanley Milstein (10), Julcemara Oliveira (11), Andrea Richarz (12), Rob Taalman (13),
Eric Vaillancourt (14), Rajeshwar Verma (10), Nashira Campos Vieira (11), Craig Weiss (15)

1) Brazilian Association of the Cosmetic, Toiletry and Fragrance Industry (ABIPHEC), Av.
Paulista, 1313 Cerqueira César, Sdo Paulo, SP 01311-000, Brazil

2) US Personal Care Products Council (PCPC), 1620 L St. NW, Suite 1200, Washington, D.C.
20036, USA

3) Johnson & Johnson Santé Beauté France, Domaine de Maigremont, CS 10615, F-27106
VAL DE REUIL Cedex, France

4) Unilever Safety and Environmental Assurance Centre, Colworth Science Park, Sharnbrook,
Bedfordshire MK44 1LQ, UK (Co-Chair)

5) Japan Cosmetic Industry Association (JCIA), Metro City Kamiyacho 6F, 5-1-5, Toranomon,
Minato-ku, Tokyo, 105-0001 Japan

6) National Institute of Health Sciences, 1-18-1 Kamiyoga, Setagaya-ku, 158-8501, Tokyo,
Japan

7) Kao corporation, External Relations & Government Affairs 2-1-3, Bunka, Sumida-Ku, Tokyo,
131-8501 Japan

8) Proctor and Gamble Services Company NV, Temselaan 100, B-1853 Strombeek-Bever,
Belgium




ICATM cooperation

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

‘e
N

Health NICEATM- ECVAM KoCVAM JaCVAM
Canada ICCVAM
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ICATM Members

e |CATM founded 27 April 2009 (JaCVAM, NICEATM,
ECVAM, Health Canada)

e KoOCVAM (Republic of Korea's Centre for the Validation of Alternative Methods)
became the fifth member march 8, 2011, Washington DC

The addition of KoCVAM
complements the capacities of ICATM

Signing of
Memorandum of
Cooperation =
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~ 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
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)

v IL-8 Luc assay for skin sensitization testing(2017)

ANEANEA NI

AN
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[ ICH S100HF

1in vitro S RAHHER |

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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{ OECDTRE T DA ATERINI-TCE }

v Vitrigel-EIT for eye irritation tesitng

v LabCyte CORNEA-MODEL for eye irritation testing
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
dated 13 November 2013
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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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[ VY FIRRFEGEER (FLAX) & }
Draize test
* 1940FRITKE THAES NAHERE

« VY FDIRICEEME Z2RE L. £EKRIL (R
fFT) Z#8ERI 5

« AN CRIETH D

. il%é&“u% DM REE & L CHREFDANERE (F)
= [./ 7LC

e FIMEEE NI EEDIWENTR & 75 - 7-
e OECDTCIETG405¢& L TNEHEINTZE 7=




{Draize AHERT LKL Ebhélﬁﬂ%}




[ DraizezXER D B 7 A L V73 UValER }

. EEHL

5]

% ( BCOP) ;= OECD TG437

BCOP (Bovine Corneal Opacity and Permeability Test)

e — 77 b UHARER (ICE) ;AOECD TG438
ICE 7% (Isolated Chicken Eye Test)

o 7ILF LA vFmHEEEZE OECDTG460
o IEFEZ=EE; %5 OECD TG491
e B NARKFETETI/LE  OECD TG492

¥ 9 [Lin vitroE k& D E HiE



[OECD TGAO5RR I EAER O B ET }

¢ 2012 XZT

« VY XFRABEHBROEEA EDIRET (5l & =5
fe1T)
« FFA (HRERICET D) ARG EDIET
o SESEIREE
RO, K55, RE5RH
. IRRFMBEOEE, B5%, REHM
« IV ALY P OREEHORKTE
. HBRP O ERERRE
. B OBRER DT
 RAMICEBREDNETE (RIEMER. RRDYHRER

e el
=1




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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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,



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,




GUIDANCE DOCUMENT ON THE EVALUATION AND
APPLICATION OF INTEGRATED APPROACHES TO TESTING AND
ASSESSMENT (IATA) FOR SKIN SENSITISATION

Com putational Toxicokogy

i alico saeening

Pradidt,

classify,

priaritizz,
365a4s

i WitKo Saeening

Hazard EEEEEENEN

idantification

AN

i Wiko testing

Qbtain

missing data

Targeted o vive studies

60



ENV/IM/HA(2016)11 — Annex 1

An Adverse Outcome Pathway-based "2 out of 3" integrated Hazard
testing strategy approach to skin hazard identification (BASF) identification
Sequential Testing Strategy (STS) for hazard identification of Hazard
skin sensitisers (RIVM) identification
A non-testing Pipeline approach for skin sensitisation (G. Hazard
Patlewicz) identification
Stacking meta-model for skin sensitisation hazard Hazard
identification (L'Oreal) identification
Integrated decision strategy for skin sensitisation hazard Hazard
(ICCVAM) identification
Consensus of classification trees for skin sensitisation hazard Hazard
prediction (EC- JRC) identification
Sensitizer potency prediction based on Key event 1 + 2: Potency
Combination of kinetic peptide reactivity data and prediction
KeratinoSens® data (Givaudan)

The artificial neural network model for predicting LLNA EC3 Potency
(Shiseido) prediction
Bayesian Network DIP (BN-ITS-3) for hazard and potency Potency
identification of skin sensitizers (P&G) prediction
Sequential testing strategy (STS) for sensitising potency Potency
classification based on in chemico and in vitro data (Kao prediction
Corporation) 61
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Artificial Neural Network (ANN) analysis

synapses

In vitro test data

DPRA-Cys In vivo test data

DPRA-Lys { ) LLNAECS
« ECS3 values for LLNA

positive chemicals

* For LLNA negative
chemicals, 101% was
used as EC3 value
(converted to uM/cm? unit).

Input layer Hidden layer Output layer

KeratinoSens

Other b.iomarkers
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Correlation between LLNA and the ANN prediction

3

R= 0.87(N=134)
2 RMS error=0.57

® After 10-fold
2 _ cross-validation

Log(Predicted LLNA EC3 (uM/cm?) )
= o
\‘
j*x &
A

-3 -2 1 0 1 2 3

Log(Published LLNA EC3 (uM/cm?))

*Root mean square (RMS) error :\/Z ((measured value - predicted value)®) / number of data

This ANN model showed a good correlation between predicted values
and actual values. Therefore, our ANN model can contribute to building

a new QRA evaluation system which is using no animals. 63



Kao STS & ITS

Kao Sequential (Tiered)
Testing Strategy (STS)

> DPRA (KE1) and h-CLAT (KE3)

> Predicting the three potency classes
not classified, weak (EC3 > 1%), strong
(EC3 < 1%)

Kao Integrated (Score-based)
Testing Strategy (ITS)

» DPRA, Derek (KE1) and h-CLAT (KE3)

» Predicting the three potency classes
not classified, weak (EC3 > 1%), strong
(EC3 < 1%)

Takenouchi et al. 2015

Potency

Test chemical

classification

Strong

. MIT<() e
e ositive /

Negative \ MIT>10 =——

b
{fﬂﬁﬁ;} —— Positive —

Weak

Negative
* »| Not classifiable

Table 4. Conversion of the outcome in h-CLAT, DPRA and
DEREK for integrated testing strategy

Score h-CLAT MIT DPRA depletion DEREK
(ngml™) (%) (cysteine only) Alert
0 Mot calculated <6.376 MNo alert
(<13.89)

1 =150, < 5000 =6376, < 2262 Alert
(=13.89, < 23.09)

2 =10, <150 =22.62, < 4247 -
(=23.09, < 98.24)

3 =10 =42.47 -

(=98.24)

DPRA, direct peptide reactivity assay; h-CLAT, human cell line
activation test; MIT, minimal induction threshold.

Total score of 0-1: not classified,

of 2-6: weak, of 7: strong 64



Kao STS & ITS compared to LLNA data

Kao STS (h=139)

» Hazard accuracy : 81%
(10 FN, 17 FP)

» Potency accuracy : 69%
(20 under, 23 over)

Kao ITS (n=139)

» Hazard accuracy : 84%
(11 FN, 11 FP)

» Potency accuracy : 71%
(18 under, 12 over)

Takenouchi et al. 2015

Excluding negative results of
chemicals with logkow>3.5

Kao STS (n=129)

» Hazard accuracy : 85%
(2 FN, 17 FP)
» Potency accuracy : 73%

Kao ITS (n=128)

» Hazard accuracy : 89%
(3 FN, 11 FP)
» Potency accuracy : 74%
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= IR o - ALBES DREEFMD 7= DD
BB D B ERAEHE R AR E S AR ICET IV F R

1. TATA defined approach (233 < FZ & REAEHEREM

1-1. BANLSE T

PG REA R ISR R ER OGS Th H -, Bk S/ H—D VLT in vive
FE SRR 25T 5 2 LI CTH S, TATA ITHEEMHALZ & L To AOP % /2 FEAE
MEREARICIS A L. —# 0 RS EAERRALBRR 21T 2 RFEA R ER2ERA. ¥ RV H EOR
. 2. 7 F A FoiEE e, 3. iR oEE, 4. T MoiEMs X URRESR
1) T Al OHERE) 2 3F il 5 7= OB FRIWEIR, in silico &7 N fETEMEBL. in vitro
AR, in vivo R, b FABRL COMREZBHERAGDEDL ZLPEEL SR TVNDE,
—75 . IATA TIHfEF#RL YO L 5 ICHlAG DY LR EOEAT T, HH5BEFMFEOH
RSN TWVAS Z End, FEMFEMOT-DICIERAMER L — K-Sz, K0 k&R
FiETH 5 defined approach 73 BEE L XL T 56,
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REEZERDE-HEBLEAAMF R

fEitan - EERIBARBOZEMEFEICFR 2 HEEHEBRAE R BT3NRY) ZERT
=D HA X R

LS - EERIINAROLT DM IR 2 BAEIERBRARE R (LLINA) 25FERT 57
HDOHA XV R

L - EEILARBOTEMETMICHR S BRAEEHEREE (LLNA  DA) % 5H
TH-ODHAKX R

Lt - EEILAROTEMETHMICHR S BAEE AR E R (LLNA:Brd-ELISA) %
SEHTAHOHA KR

LIS - BEEILARO LM ICH%R 5 IRREE AR/ EE (BCcor) #JFHAT
H1=DHA X R

LSS - BEEIAROLZ MM ICHR SRR S AEREE (CE) 2FHT %
T-ODHA XX

(LR - EEHARORLSUETE IR 2 HEBBURRE ERT 570
DHARX VR

EE5EE. {LEmER. H. EEBIEDA /=T
K YRFEDE .75:1;@'3'7349 /Z%VFEJZ
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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




A FKEFR061355 1 &
2946 H13H
# E O B
&< PP ET > AETED (B £ OB
¥ B X

IR R - AEwEAER
= : MR E
a4 k)

=B O EREOUTEIZ VT (i)

1. BB OHTEIREDOLE DA ONT

(1) A7 EBRRBEICL2MEOEHICHOWT

EBIEIL, L L TAMEESICLVEY UIBMICIRET 57 P DR
filZ1T->THEY, eI LEMMIZEmT 524720, B EEEOmM
REBBEHLTE /2, LOLRA L, ITHE THEERIN &2 OB 2# o8
BN LEMEREZBEILTAEX08H 0, ENTHLEWMERZ VER/NRIC
Mz 5HMIH 5, YizHEREICY, B ERZEN L 2V B8
ERREE (LT MUERE Lnw), ) IR 2FMERHMEEZ AW5E 2 51X
PEIZH IAE N TV A0, BRIIZAEDRMBEORNRED o BfE L S
NTWRW=d, Sk, EWSUIB ORI EICHWD Z &0k s 64807
BREEZBIR L, YiHIERE CRAND Z 22k, gL,

£/, PR LIENEREEZ AW RIZ W T, E0E 085 o st
WCRWTYH, [EHAREE LT,
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@ FEE et
PIFIZF AR, REEEMYE % RET 5B & L CHELE
bk L,
- OECD TG 430 (in vitro 2@ EME : R EXIEHRAE (TER) )
* OECD TG 431 (in vitro JZREIEEVE : & b 3WRTEEERLZET L)
712U, BRI oW Tk, ERRE RO 25 BRI WA =
EMTERWZD, BIMFEROREELE LTHEEZ ETFA57001F
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R VWYEERET D20 in vitro R Z#2{E (Short Time
Exposure Assay for Eye Irritation Testing : STE)
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