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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

The anti-vivisection group BUAV and the European Coalition to End :
animal test law

Animal Exnaeriments (FCEAFEF) =aid thev had snent more than 20 vears



CONNECTING THE POTS FOR ANIMALS:

HISTORY OF THE EU BAN ON ANIMAL TESTING FOR COSMETICS

New directive introducinga set of provisions:
BAN of animal testing of finished cosmetic products

BAN of animal testing of cosmetic ingredients
BAN of marketing of finished cosmetic products tested on animals 20 O 3 : 20 O 4
BAN of animal testing of finished cosmetic products enters into forcein the EU

BAN of marketing of cosmetic ingredients tested on animals

ic ingredients enters into force in the EU
¢ produ ted on anir nters into forcein the EU
st complex human health effects, e.g. cancer, allergens

Is

2011
EU FUNDING ON RESEARCH

5 Animal Woltare enshrinedin ON ALTERNATIVES
icle as a European value TO ANIMAL TESTING
IN 2007-2011

EU Directive postponing the BAN deadline until 2000
because of the lack of alternatives to animal testing

2013

11 March: Full BAN enters into force
End of animal suffering just for cosmetic reason
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ICCR (International Cooperation on Cosmetics

Regulations:{b #f 1 W IR G E R EE) &

ICATM (International Cooperation on

Alternative Test Methods : {X & &5\ Ex ;%17 1 E
nKﬂ%)’\d) F:I"g'ﬁ_'_'
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ICATM cooperation

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

g
Y g N
o0
Health NICEATM- ECVAM KoCVAM JaCVAM
Canada ICCVAM
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Test Method Evolution and Translation

Process: Concept to Implementation
Stage Objective

( Review Risk Assessment Methods } ___________ > Identify need for new, improved and/or
9 alternative test methods
....................... > Investigate toxic mechanisms;
Research identify biomarkers of toxicity
....................... p  Incorporate biomarkers into
DeveloPment standardized test method

Optimize transferable test
method protocol

Determine relevance and reliability

In!ependent scientific evaluation

of validation status

Peer Review

Determine acceptability for
regulatory risk assessment

[ Implementation } ____________ > Effective_use of new methods by
regulators and users
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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/qsar

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
Getty Images, 2005
KaYann-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/env/ehs
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REEN
BE5LT-
OECDODTG
(2011)

D

BIVBRIZS

SR CORROSITEX Skin Corrosivity Test
EpiSkin Skin Corrosivity Test
EpiDerm Skin Corrosivity Test
Rat TER Skin Corrosivity Test
RZ e R A TR In vitro reconstructed human epidermis (RhE) test
methods, EpiDerm, EPISKIN, SkinEthic
e EaER 373 NRU Phototoxicity Test
AR R AUBR Bovine Corneal Opacity and Permeability (BCOP)
Test Method
Isolated Chicken Eye (ICE) Test Method
R E R Updated Murine local lymph node assay (LLNA) for
skin sensitization (20% EN¥JEXH)
Nonradioactive LLNA protocol (LLNA: BrdU-ELISA)
Nonradioactive LLNA protocol, LLNA:DA
Hog5EMER  |Up and Down Procedure (UDP)
Fixed Dose Procedure (FDP)
Acute Toxic Class Method (ATC)
Acute inhalation toxicity
Inhalation toxicity - acute toxic class method
NN <ELAZ  |Stably transfected human estrogen receptor-o
J—-—>7 transcriptional activation assay for detection of

estrogenic agonist-activity of chemicals

H295R Steroidogenesis Assay

V=R

In vitro micronucleus test

Transgenic rodent in vivo gene mutation assays.

i R IMUN G BR

Skin Absorption: In Vitro Method
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Lead International
Country acceptance

BG1Luc Estrogen Receptor Transactivation Test Method USA OECD TG 457 (2012)
for Identifying Estrogen Receptor Agonists and
Antagonists

Performance-Based Test Guideline for Stably Transfected USA & Japan OECD updated TG 455
Transactivation In Vitro Assays to Detect Estrogen (2012)
Receptor AgonistsTest

Fluorescein Leakage (FL) test method EU OECD TG 460 (2012)

Use of anesthetics, analgesics, and humane endpoints for USA OECD updated TG 405
routine use in the TG 405 (2012)

In vitro skin irritation testing including LabCyte EPI-Model Japan OECD TG updated 439
(2013)

Bovine Corneal Opacity and Permeability (BCOP) Test USA & EU OECD TG updated437
Method (2013)

Isolated Chicken Eye (ICE) Test Method Netherland OECD TG updated438

(2013)
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Table with Internationally Accepted Alternative Test Methods for Cosmetic

Products/Ingredients Safety Testing, successfully worked upon by ICATM

Method

International Acceptance

Dermal Corrosivity Test Methods

CORROSITEX Skin Corrosivity Test

OECD TG 435 (2006)

EpiSkin Skin Corrosivity Test. EpiSkin, EpiDerm,

QECD TG 431 (2004)

Rat TER Skin Corrosivity Test

OECD TG 430 (2004)

Dermal Irritation Tes

t Methods

In vitro reconstructed human epidermis (RhE) test

methods
EpiDerm; EPISKIN; SkinEthic

OECD TG 439 ( 2010)

Dermal penetration Test Methods

Skin Absorption: In Vitro Method

OECD TG 428 (2004)

Phototoxicity Test Methods

373 NRU Phototoxicity Test

OECD TG 432 (2004)

Ocular Toxicity Test Methods

Bovine Comeal Opacity and Permeability (BCOP) Test
Method for identification
of ocular corrosives and severe irritants

OECD TG 437 (2009)

Isolated Chicken Eye
(ICE) Test Method

OECD TG 438 (2009)

Fluorescein Leakage Test Method for Identifying
Ocular Corrosives and Severe Irritants

QECD TG 460 (2012)

Use of histopathology as an additional endpoint in
Ocular safety testing

OECD Guidance Document 160 (2011)
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Table with Internationally Accepted Alternative Test Methods for Cosmetic

Products/Ingredients Safety Testing, succe

ot

ssfully worked upon by ICATM

Acute Toxicity Tests

In Vitro cytotoxicity test methods for estimating starting
doses for acute oral systemic toxicity tests

OECD Guidance document 129 (2010)

Endocrine Disruptor Test Methods

Performance-Based Test for Stably Transfected
Transactivation In Vitro Assays to Detect Estrogen
Receptor Agonists

OECD TG 455 (2012)

H295R Steroidogenesis Assay

OECD TG456 (2011)

BG1Luc Estrogen Receptor Transactivation Test
Method for Identifying Estrogen Receptor Agonists and
Antagonists

OECD TG 457 (2012)

Genetic Toxicity Tes

t Methods

Bactenal Reverse Mutation Test

OECD TG471 (1997)

In vitro Mammalian Chromosome Aberration Test

OECD TG473 (1997)

In vitro Mammalian Cell Gene Mutation Test

OECD TG476 (1997)

In Vitro micronucleus Test

OECD TG 487 (2010)
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JaCVAMMD X #E
* No. 442a: Skin Sensitisation: Local Lymph Node Assay Non-RI method
(LLNA:DA)

* No. 442b: Skin Sensitisation: Local Lymph Node Assay Non-RI
method (LLNA:BrdU-ELISA)

- _No0.455:The Stable Trasfected Human Estrogen Receptor-alpha
Transcriptional Activation Assay for Detection of Estrogenic Agonist-
Activity of Chemicals

« TG439: Skin irritation assay using LabCyte EPI-MODEL24

JaCVAMA KB
 No. 429: Updated Skin Sensitisation: Local Lymph Node Assay

 No. 437 Bovine Corneal Opacity and permeability Test Methods for
ldentifying Ocular Corrosives and Severe Irritants

 No. 438 Isolated Chicken Eye Test Methods for Identifying Ocular
Corrosives and Severe Irritants

« No0.439 Invitro skin Irritation assay

« No0.457 BG1Luc ER TA Assay for Detection of Estrogenic Agonist-
and antagonist Activity of Chemicals

NO.460 Fluorescein leakage (FL) Test Methods for Identifying
Ocular Corrosives and Severe Irritants


http://lysander.sourceoecd.org/vl=3197231/cl=11/nw=1/rpsv/ij/oecdjournals/1607310x/v1n4/s29/p1
http://lysander.sourceoecd.org/vl=3197231/cl=11/nw=1/rpsv/ij/oecdjournals/1607310x/v1n4/s29/p1
http://lysander.sourceoecd.org/vl=3197231/cl=11/nw=1/rpsv/ij/oecdjournals/1607310x/v1n4/s29/p1

OECD GUIDELINES FOR THE TESTING OF CHEMICALS

In Titro Skin Irmitation: Beconstrucied Human

OECIVOCDE

439

Adopted:
26 July 2013

tilermns Test Method

TEST METHODS INCLUDED IN THIS TG

Test method name

Validaton studv rype

Eeferences

EpiSkin™

Full prospective validation study (2003-
2007). The test method components of this
method were used to define the essenfial
test method compenents of the enginal and
updated ECVAM PS (8) 9) 22)*
Moreover, the method's data relating to
1dentification of non-classified vs classafied
substances formed the main basis for
defining the specificity and sensitivity
values of the onginal P5*.

(2) (8) (9 (11) (12)
(13) (16) (17) (18)
(19) 20) (21) (22)
Q24920

EpiDerm™ SIT (EPI-

EpiDerm™ (original): Initially the test

(2) (8) (9 (11) {13)

EpiDerm Tissue Model

B
Cornified layer e
Granular layer
Spinous layer
Basal layer

200) methed underwent full prospective (14) {16y (17 (18)
validation together with Nr. 1. from 2003- [ (19) (21) (22) (24
2007. The test method components of this 28
method were used to define the essential
test methods components of the ornginal and
updated ECVAM PS (8) (%) (22)*.
EpiDerm™! SIT (EPI-200): A 2y 22 (23) 24
modification of the orgnal Epi ™ (28)
was validated using the onginal ECVAM
PS (22) in 2008*
3 SkinEthic™ EHE Vahdaton study based on the cmgmal [ (2) (22) (23) (24
ECVAM Performance Standards (22) in | (29)
2008%.
4 LabCyte EPI- | Validstion study (2011-2012) based on the [ (8) (@) (33) (36)
MODELI4 SIT Performance Standards (P5) of OECD TG | (37) (38) (39 (40)
439 wluch are based on the wpdated | and PS of this TG*

ECVAM PS* (8) (9).

Maormal human skin

LabCyte EPI-MODEL
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http://www.skinethic.com/EPISKIN.asp
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JaCVAM Activities

Update on JaCVAM (15.June / 2009 updated)

Home = JaCWAM Activiies > LUpdate on JaCWVAaM

Classification Test name Validation . Regulatory Recommendation Collaboration
study Peer review acceptance o govemment CBCD
J i J J J
01 {1)Reconstructed human Guideline |JSAAE
Comosivity test  |tissue test made in Feo-08 Jun-08 Jur-08 AUG-DE g 43
Japan: Vitrolife-Skin
e &) Q Q Q Q
0z {(1)3T3—=NRU BR Now-04 Guideline
Phototoxicity test Mo.432
Q Q Q Q 0
{2)¥east growth inhibition Jan0o M - JSAAE
phototoxicity assay and * =408 eneang
the red blood cell Q Q Q . J
photohemolysis assay
03 {TILLMNA-DA Jun-O7 Feb—08 Oct-02 Mow-D8 JSAAE
Skin sensitization 1
test Q Q @ @ )
{2)LLMNA-Brdu Aug-08 Feb-04 on going JSAAE
] ] Q@ o Q
{3h-CLAT start in 2009
o ) @ @ J
{4ILLMA
e J L @ 2
{(5IrLLNA E:%T:a start in 2008 IcCvAaM
Q L 3 Q Q Q
04 {1)Reconstructed human i Draft test |ECWVAM
SKin irritation test |tissue test ECVANT - MowfS - ongeing guideline
Q Q Q Q Q
(2)Reconstructed human May-08 JSAAE
fissue test made in Japan
g Q O @ O 2
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No. 2012-04

P kAR B fUBF 1 Local Lymph Node Assay (LLNA): BrdU-ELISA
R il ee SUHOE AT L PR S

P 24 410 H T HHZ HE5e, [H] NIRRT IR T L2 T DR 2 07 AU A i (i
Fro: JaCVAM GBli25) 0B W TR F OIS SN,

PRRNE . Jié}ﬁ’iﬂliﬂﬂlé: LTI LB, Eebedn. (LBES,, RO N O P Rk G, RgE

EENSME OTZNE OGO KGR 2 08 % 0 R AR SRk

Local Lymph Node Assay (LLNA) : BrdU-ELISA iZ, RI Zflij)84"& & HEAdeilbhik &
MEOHEHFONLIEMG, TRERIATS2ZEEMHTSHS.

ZofRENE, K Interagency Coordinating Committee on the Validation of Alternative
Methods (TCCVAM) LLNA: BrdU-ELISA Evaluation Report (2010). LLNA: BrdU-ELISA@JaCVAMGT:
flfi i is (2011) #3ETX0ECD Test Guideline (TG) 442B% & &1z, K AL G (R L R4 25 £
IR0 E & SN CHE M TIaCVANGEAT 258 78 M 45 L ORR U 723558, 2 O M 1E7 e
ez 2 EMSER SN,

PLEOBMBIZE D, fTECY ROt Fik & UT RS RENE R CEHELLNA : BrdU-ELISA
OHEILEO LY T O REEZTLHOTH D,

i Hlu-t)‘: = e KA 23
1 )

JaCVAM P 2si e JaCVAM jliw L2 FHL

JaCVAM statement
on the Local Lymph Node Assay (LLNA): BrdU-ELISA
for skin sensitization assay

At the meeting concerning the above method, held on 1 October 2012 at the National
Institute of Health Sciences (NIHS), Tokyo, Japan, the members of the Japanese Center for
the Validation of Alternative Methods (JaCVAM) Regulatory Acceptance Board unanimously
endorsed the following statement:

The LLNA: BrdU-ELISA can be used to identify substances as potential skin sensitizers
or nonsensitizers as well as LLNA for regulatory use, without Radio-isotope.

Following the review of the results of the ICCVAM(Interagency Coordinating Committee on
theValidation of Alternative Methods, USA) Evaluation Report, JaCVAM peer review panel
reports, and OECD (Organisation for Economic Co-operation and Development) Test
Guideline revised No. 442B, it is concluded that the LLNA: BrdU-ELISA for skin
sensitization assay is clearly beneficial.

The JaCVAM Regulatory Acceptance Board has been regularly kept informed of the
progress of the study, and this endorsement is based on an assessment of various documents,
including, in particular, the evaluation report prepared by the JaCVAM ad hoc peer review
panel for skin sensitization assay.

%m' 4 4o L et

Takemi Yoshida Akiyoshi Nishikawa
Chairperson Chairperson
JaCVAM Regulatory Acceptance Board JaCVAM Steering Committee

20 January, 2013
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'No. | Test Method

1
2

© oo YN O O bH

-
o

In vitro skin corrosion testing: Vitrolife-Skin, EpiDerm

The Bovine Corneal Opacity and Permeability (BCOP) Test
Method for Identifying Ocular Corrosives and Severe Irritants

The Isolated Chicken Eye (ICE) for Identifying Ocular
Corrosives and Severe Irritants

Skin sensitization assay, LLNA : DA

Skin sensitization assay, LLNA : BrdU-ELISA

In vitro skin irritation testing: EPISKIN

Utilization of cytotoxicity test for acute oral toxicity tetsting
Skin sensitization assay, rLLNA

In vitro skin irritation testing: EpiDerm, SKINEthics

Fluorescein leakage (FL) Test Methods for Identifying
Ocular Corrosives and Severe Irritants



201 2F E[ZJaCVAMEL =B FREEL -5 ER &

m Test Method

a ~r O DN -

Skin sensitization assay, LLNA : DA

Skin sensitization assay, LLNA : BrdU-ELISA
Skin sensitization assay, rLLNA

In vitro skin irritation testing: EpiDerm, SKINEthics

Fluorescein leakage (FL) Test Methods for Identifying
Ocular Corrosives and Severe Irritants
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6) Vitrigel—EIT(BMKEETOD IR

7) Ein=ETEi R in vivo Xy k7wt 4 (OECD)
8) Y= 4 ER ROS7wt4 (ICH S10)
9) 2 & Bttt s BR Bhas7 v+ (OECD)
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History of Our Validation Effort (In Vivo comet assay )

1st

A
Start in Aug.

At 5 lead labs

with ethyl methanesulfonate (EMS)

2nd

At 5 lead labs

with EMS
+3 coded chem.

3rd

\

Protocol Optimization
Within/Between-Lab Variability

J

Optimized-Protocol Confirmation

Within/Between-Lab Variability

At 4 lead labs with EMS+3 coded chem.

Lab Recruitment (Transferability)
Reproducibility 4th (1st)
At 13 labs with EMS+4 coded chem.
Predictive Capability 4th (2nd)

At 14 labs

with EMS+40 coded cheg17.



Possible phototoxic pathways

® Working hypothesis;
“ROS may induce photochemical/toxic reactions”™

Photosensitising drug

T lUV radiation

|| Excited state

MEC,M*
A\ 4 \ 4
TZ

Energy |~ TN Free radical

T, transfer generation

Emission
(Fluorescence)

Photon absorption

oy
'§ 5 \ 4 \ 4
é g Singlet oxygen Superoxide
S A 4
0 Electronic ground state l l
Photochemical reactions ?
(Photodegradation)
This validation study is on-going. and/or
. Phototoxic skin responses ?
A pa rt Of rESUItS W|" be reported (Photoirritation, Photogenotoxicity, Photoallergy)

3%

in the next ICH meeting, November.



Current situation of cell transformation assays

1993 2004 2007 2009 2011
‘ Validation study with ECVAM
SHE & |
BALB/c 3T3: ‘ APuinshed DRP
SPSF for SHE
(France, USA) Reviewing by ESAC

SPSF for Balb/c (Japan)

Submitted Bhas 42 CTA (SPSF)

1 Peer review meeting will be

2006 2008 2010 2011 held in Japan, 2012

Bhas 42: ﬁﬁ wells 96 wells l
.................................................. >

Validation study coordinated with

B : Validation Study JaCVAM in the NEDO Project for 5 years
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Current status Lead Organization International
acceptance

Bovine Corneal Opacity and Completed OECD TG 437 (2009)
Permeability (BCOP) Test
Method
Isolated Chicken Eye (ICE)  Completed OECD TG 438 (2009)
Test Method
Bovine Corneal Opacity and Completed NICEATM-ICCVAM, Adopted by WNT 25 in
Permeability (BCOP) Test EURL ECVAM and the  April 2013.
Method and the Isolated Netherlands
Chicken Eye (ICE) Test
Method
Use of Histopathology as an Completed OECD GD 160 (2011)
additional endpoint in Ocular
Safety Testing
Cytotoxicity test: SIRC CVS  JaCVAM- JaCVAM; EURL
sponsored ECVAM, NICEATM-
validation study ICCVAM, and Health
ongoing Canada VMT
Cytotoxicity test: three- JaCVAM- JaCVAM; EURL
dimensional dermal model sponsored ECVAM, NICEATM-
(MATREX) validation study in ~ ICCVAM, and Health

the planning stage = Canada VMT

il
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Current status Lead Organization | International
acceptance

Cytotoxicity test: Short Time JaCVAM-sponsored JaCVAM; EURL SPSF submitted and
Exposure (STE) test validation study ECVAM, NICEATM- approved in 2012.
completed —peer review ICCVAM, and Health
completed by Canada VMT liaisons
NICEATM-ICCVAM
Use of anesthetics, Completed OECD updated TG
analgesics, and humane 405 (2012)
endpoints for routine use in
the TG 405
Cytosensor The draft TG submitted EURL ECVAM,; Adoption of draft TG
Microphysiometer® (CM) to OECD. NICEATM-ICCVAM expected by WNT 26
Test method in 2014.
Fluorescein Leakage (FL) Completed OECD TG 460 (2012)
test method
Human reconstructed tissue EURL ECVAM EURL ECVAM;
models for eye irritation validation study JaCVAM, NICEATM-
- EpiOcular EIT™ completed. Peer review |ICCVAM, and Health

- SkinEthic HCE anticipated by 2013. Canada VMT liaisons
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OECD/OCDE 437

Adopted:
26 July 2013

OECD GUIDELINES FOR THE TESTING OF CHEMICALS

Eovine Corneal Opacity and Permeability Test Method for Identifving i) Chemicals Inducing Serious

Eve Damage and ii) Chemicals Not Requiring Classification for Eve Irritation or Serious Eve
Damage

OECD/OCDE 438

Adopted:
26 July 2013

OECD GUIDELINES FOR THE TESTING OF CHEMICALS

Isolated Chicken Eve Test Method for Identifving i) Chemicals Inducing Serious Eve Damage
and ii) Chemicals Not Requiring Classification for Eve Irritation or Serious Eve Damage
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OECD GUIDELINE FOR THE TESTING OF CHEMICALS
DRAFT PROPOSAL FOR A NEW GUIDELINE 4XX

The Short Time Exposure Test Method: An In Vitro Method
for Identifying Chemicals Not Classified as Irritant, as well

as Ocular Corrosive and Severe Irritant Chemicals

For standard chemicals
STE score
Test Score Test Score
Diagonal lines: PBS to prevent drying (200 uL/well)
1-3": Test samples (3 compounds, 3 doses) substance substance
5%(high) 0.5% (low)
P: Positive control (0.01% SDS)
S: Saline If CV =70% 0 If CV =70% 1
C: Procedural control (culture medium with cells)
B: Blank (culture medium without cells) If CV <70% 1 If CV <70% 2
CV: Cell Viability
1. Remove culture medium. J |_
2. Add test samples starting at the wells marked 1. Rl

Start stopwatch and then add test sample solutions into designated wells every 7-10 seconds.
3. Five minutes later, suction off the test sample solutions every 7-10 seconds starting at the wells marked 1.
4. Wash the wells and add MTT.

5% score + 0.05% score = STE rank

Eye irritation potential

Minimal irritant

Moderate irritant

Time course STE rank
0 min <2 min S min <7 min ran
1 1 1 Wells washed 1
l / MTT added
Removing clture  Stopwatch started Sample Test samples suctioned Suction 2
medium Test samples added addition every 7-10 seconds starting completed
every 7-10 seconds completed at the wells marked 1 3
starting at the wells
marked 1

Severe irritant

Fig. 2. Methods of test sample exposure.
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Validation study on SIRC assay

Comparison with STE assay and SIRC assay

Exposure time 5min. 72 hr

Solvents Saline, 5% DMSO, Saline, 0.1% DMSO, 0.1%
Mineral oil Ethanol

Endpoint MTT Ccv

Relative control None Triethanolamine

Both assays are a cytotoxicity with SIRC cell line.
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ECVAM-LED VALIDATION STUDIES — EYE IRRITATION (EIVS)

Objective: stand-alone test methods to identify chemicals not classified as
eye irritant under GHS for use in a bottom-up testing strategy

Test systems: EpiOcular™ EIT and SkinEthic™ HCE

Status:

— 104 chemicals selected and undergoing testing in 3 laboratories
— Testing phase not finished yet, additional tests needed

— Analysis of data thereafter, Validation Report possibly to ESAC for peer
review in March (or October) 2012

Note: The test methods are not intended to differentiate between GHS Category 1
(irreversible effects) and 2A-B (reversible effects). This differentiation would be left to
another tier of the Bottom-up/Top-down testing strategy (ECVAM Workshop 2005;

Scott et al., 2009).
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Background- 1 : Collagen vitrigel membrane (CVM)

A new material compesed of high density collagen 5 2 -
Easyhanding i tweezers

3

»

Collagen vitrigel [Sustained release] [Permeability of bioactive agents]

L “'ﬂ 4 f.

&2 .
"«.’ .

Collagen vitrigel _

- ® ® ® ® ® ® ® ® ® o o

Drug delivery . Paracrine interaction

Takezawa T,ef al, Cell Transplantation, 13: 463-473, 2004 Takezawa T,ef a/, Cell Tissues Organs, 185: 237-4241, 2007
Takezawa T,ef al, Tissue Engineering, 13: 1357-1366, 2007 Takezawa T,ef al, Yakugaku Zasshi, 130: 565-574, 2010
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FRENFIL

Current status | Lead International
Organization acceptance

Murine Local lymph Node Completed

Assay (LLNA)

Updated LLNA

Completed

Reduced LLNA (rLLNA) Completed

LLNA:DA Completed
LLNA:BrdU-ELISA Completed
Nonradioactive LLNA - ICCVAM NICEATM-
protocol (LLNA: BrdU-Flow international ICCVAM,
Cytometry) peer review, KoCVAM
2009
» KoCVAM

validation study
on-going

OECD TG 429 (2002),
1SO (2002)

Updated OECD TG 429
(2010), ISO (2010)

Updated OECD TG 429
(2010)

OECD TG442A (2010)

OECD TG 442B (2010)
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Current status Lead Organization International
acceptance

In vitro skin sensitization ~ Multi-laboratory validation EURL ECVAM; Proposal for an
assays (h-CLAT; DPRA;  ends in August 2012 (h- JaCVAM and Adverse Outcome
MUSST) CLAT and MUSST). DPRA  NICEATM-ICCVAM Pathway for skin
peer review is over. VMT liaison sensitization has been
members approved by the
OECD. SPSFs

approved for the
DPRA, and h-CLAT.

In vitro skin sensitization ~ External Validation Study, EURL ECVAM SPSF approved
assay KeratinoSens peer review is over.

/n vitro skin sensitization METI-sponsored validation JaCVAM; EURL

assay study ongoing ECVAM, NICEATM-

IL-8 Luc assay ICCVAM, KoCVAM
and Health Canada
VMT liaisons
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human Cell Line Activation Test (h-CLAT)*

® Procedure

| O O© DO D
THP-1 Culture with chemicals, ' Flow cytometric analysi:
6 8 doses based on CV75 Cell staining (CD86 & CD54)
1x10° cells /mL .
FcR blocking

@ Relative Fluorescence Intensity (RFI)

MFI of chemical treated cells - MFI of chemical treated Isotype control cells
RFI = X 100
MFI of vehicle control cells - MFI of vehicle Isotype control cells

MFI = geometric mean fluorescence intensity

@ Prediction Model

Viability = 50% by Propidium Iodide
Positive criteria: CD86 RFI > 150% and/or CD54 RFI = 200%
Positive: 2 of 3 independent data at any dose should exceed the positive criteria

*: Ashikaga et al., 2006 Toxicol In Vitro 767-73., Sakaguchi et al., 2006 Toxicol In Vitro 774-84.



IL-8 Luc assay

IL-8 promoter

TGC17EAO1

G3PDH promoter

CO

THP-1
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Example of toxicity test for immunology using a multireporter assay
Generation of T cells stably express SLG, SLO and SLR enzymes under two marker gene promoters

and internal control gene promoter.

G3PDH

T Iy}t1phocyte cells
(Jurkat cells)

Chemical risk analysis

10 l in a 96well plate
c 8-
% = IL2 format HTP assay
% 41 Q\VQ
= W———@
T2 IFNy 7
0 L] Ll . L] . 1 L] L] g
¢:1.2 345 67 8 : g
Culture period (week) § g
3 =
@

Cells display stable luciferase

expressions and respond to chemicals

during prolonged culture.
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Background- 1 : Collagen vitrigel membrane (CVM)

A new material compesed of high density collagen 5 2 -
Easyhanding i tweezers

3

»

Collagen vitrigel [Sustained release] [Permeability of bioactive agents]

L “'ﬂ 4 f.

&2 .
"«.’ .

Collagen vitrigel _

- ® ® ® ® ® ® ® ® ® o o

Drug delivery . Paracrine interaction

Takezawa T,ef al, Cell Transplantation, 13: 463-473, 2004 Takezawa T,ef a/, Cell Tissues Organs, 185: 237-4241, 2007
Takezawa T,ef al, Tissue Engineering, 13: 1357-1366, 2007 Takezawa T,ef al, Yakugaku Zasshi, 130: 565-574, 2010
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THP—-1 cells

CVM chamber ] (5 x 10%)
e 12—well plate

Medium 1ml

48 hr
Test chemicals J

A

l 24 hr

/
) o

WST-8 assay Cytokine measurement

Fig.1 Vitrigel-SST model



A 2-tiered approach for identification and 3rsmc

3Rs Managrment

classification of skin sensitizers

NCTC2544/IL-18:

Chemicals
| | | * Identification of contact »30 chemicals tested
Tier1; " P »WLR: >95%
NCTC2544 | ” " " " " ‘ sensitizers in 'I"lEfl »Transferable
-IL-18 expression »BLR: >95%
Viabiity (MTT) A . Q7Y :
BRI »Accuracy: 97% (labeling)
L-1e (ELISA
-Gt'eertia:rr-ar‘rc:lers?
T - Identification of potency RHE potency test:
Epriomnal sensitizer - A
el ————— of sensitizers in Tier 2 +16 chemicals tested
A -EC50, MTT >WLR: >95%
Oy L, A T AW - IL'].U. Expres-'s'on » Transferable
»BLR: >95%
l Viabity (MTT) K »Concordancy: 92% (classification)
-[L-1z (ELISA) I icti )
-O';he.rtlaiaﬂzjers? _Ew_d@'oﬂ—"g’

Assessed by Cosmetics Europe
» 10 coded compounds



Feo  ZAEREDER EHFE (EURL-ECVAI\/I)

Test Concor- Potency Pro- Irritant Respiratory | Dye inter- Solubility Potency
dance class haptens sensti- ference issue information
(%) dependent zations

DPRA* 85 No(?) No Yes Yes Yes (Yes)
Keratino- 87 Yes Yes +/- ? Yes Yes Yes No
sens*

IL-18 97 Yes Yes No No No Yes No (Yes)
detection

Skin >905 No Yes No Res No Yes Yes (Yes)
GARD GARD

(Genomic

Allergen Rapid

Detection)

VitroSense 89 No(?) Yes No ? No Yes Yes (Yes)
h-CLAT** 78 Yes ? Yes ? ? No Yes (Yes)
MUSST** 78 Yes ? Yes ? ? No Yes No

*: ESAC opinion, **: ECVAM validation performed By Erwin Roggen 60
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Chemical
Structure &
Properties

Molecular

Initiating Event

Cellular Response I

Dendritic cells (DCs)

~
Induction of inflammatory

ST I

Alnl

=% (AOP)

Organ Response

Organism Response

Lymph node

Skin (epidermis)

Metabolism f:’ cytokines and surface ' _
Penetration Covalent molecules  Histocompatibility Inflammation upon
interaction Mobilization of DCs complexes =] challenge with
with cells \. J presentation by allergen
4 protein Keratinocytes T DCs
- ~ o Activationof T
Electrophilic I:jj. &} Activation of cells
substance inflammatory cytokines * Proliferation of
Induction cyto-protective activated T-cells
gene pathways
N, 7
~— — L J
_-v'_
Toxicity Pathway
— R
—_—
Mode of Action Pathway
S— P
—_—

Adverse Outcome Pathway
Figure 3. Flow diagram of the pathways associated with skin sensitisation.
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TG

TG

T

£ - I
TG

TG

A guidance document on the
Evaluation and Application of
Integrated Approaches to Testing
AOP: Ad and Assessment (IATA)

. verse L
Outcome Pathway TG: Test Guideline
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Chemical Molecular Cellular Response Organ Response Crganism Response
Structure & Imitiatimg Ewvent

Alinl

=R (AOP) &R ER R

Froperiies

Dendritic cells (DCs)

Lymiph node
-Induction of inflammatory Skin (epidermis)
Metabalism cytokines and surface *Histocompatibility Infl i
Fenetration Covalent mDIE'_:'_JIE“:_' complexes nilammation upon
Intaraction Mlobilzaton of DICs presentation by DCs challenge with
u ""'r'g:ﬂ'?:"* =Activation of T cells allergen
i Keratinocytes u -Proliferation of
Electrophilic % activated T-cells
substance é}L -Activation of inflammatory ¢.
cytokines
sImduction cyto-protective b\._ __.J

gene pathways

DCs
DPRA H-CLAT, Local Lymph R
MUSST?, Node assay Maximization
IL-8 Luc assay? (LLNA) or Buehler
test using
Keratinocytes

guinea pig

KeratinoSense
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Figure 3: Timeline for mmplementation of EU legislation and skin sensitisation

information requirements.

MEW COSMETICS REGULATION

COSMETICS DIRECTIVE: entry into

REACH: deadline for registration of
substances manufactured or imported at 1-
100 tonmeshyear.
Estimated that 1M substances will

force of the marketing ban for the complex
PPP DIRECTIVE endpoints including skin sensitisation. require skin sensitisation information.
1998 2009 2012 2013 2014 2015 2016 217 2018 2013
| |
BIOCIDES REACH: deadline for registration of
DIRECTIVE substances manufactured or imported at 100-
1000 tonnesfyear.
CLP Estimated that 1000 substances will require Pieces of legislation requesting hazard
REGULATION skin sensifisation information. ientification

CLP: likely implementation of mandatory
requirements for sub-categorisation of skin
sensitisers (1A1E as defined by GHS)L

MEW BIOCIDES REGULATION

Fieces of legislation requesting skin
sensitisers’ sub-categorisation

Pieces of legislation requesting skin
sensitisers’ potency information
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FYIET JL &in vitro

(1) Miniature BlackBox Approach

input outpu
> in vivo BLACK BOX —1t> symptoms
Chemical — regression linkage —» (toxicity)

}

input — outpu
—_—) in vitro BLACK BOX —>t
Chemical — - —* in vitro endpoint
| regression linkage I P

(2) In vivo mechanism Excision Approach

outpu

—+ symptoms
—_—) =0
—» (toxicity)

input
Chemical —
—_—

EFMELTIYEHR



Biologic
Inputs

Perturbation of Toxicity Pathways

Exposure

2

Tissue Dose
i B

Biologic Interaction

. B

Perturbation

1 Normal

— ——> —> —> IﬂU\_> Biologic

f Function
Adaptive Stress Cell Morbidity
Responses Injury ™2  and

Mortality

(Adverse Outcome)

Adverse Outcome Pathway
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AOP and alternative animals in human health assessment

Toxicant Molecular Cellular Organ Individual Population
Initiating event Responses Responses Responses Responses
Computational Receptor screening assays, Whole animal, Population
chemistry, Cell line assays, genomics, In vitro models, Whole modeling,
GSAR $ proteomics, metabolomics, gg&"ggtfg"ﬁi’g‘ %:i?:?:logy‘ field
: i ) . monitoring
l blochemistry l metabilomics 1 l
Impaired
Reduced B2, yitellogenesis Reduced fecundity
Ytg synthesis = 7
o Aromatase R

o 2 ..1:." - '_._“_
X ul.. .' ‘l‘:’m-” — %
. 4 . [ ;_-ﬁ - - P ; -—
",';.4 i '.‘ﬁ‘: i :"r -::,-:.v-_'_-“- loge } L
: o g . Rl | N |
PR I el e e 5= !
Screening for i } 2
TR %f i Pathway and Mechanistic Predicted Population
n : . .
QRICOINBICal Chec 8 network impacts modeling effect impact

chemicals
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Developer or proposer

International . Set u
VMT National VMT P

Report

. Application
Peer Review Panel %
Report 4 )

JaCVAM

N Steering

Set u itt
International peer - > b /
: Report
EIEVEERE
NIHS

eport Report

<

MHLW

SPSF
OECD

Test Guideline
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v R Y &Y TR

Japanese Center for the Validation of Alternative Methods

Office . New Testing Method Asseszment, Division of Pharmacology,

CVAM Mational Biological Safety Research Center (NBSRC),
Mational Institute of Health Sciences (MIHS)

BEE - - English- GOu Jg[i.f O wwew @ jacvam.jp

v VYV vV 9 ©

AbnutJaC‘-MM Lpdate on JaCWVAM ﬂu::ademlc: an:twltles Submission of Alternative  International Cooperation

HERER DY M ED TS UVELT-

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)
Refinement (to lessen pain or distress and to enhance animal well-being)

Replacement (of an animal test with one that uses non-animal systems or phylo-genetically

lower species)
(OECD GD34)

News Contents

EILNEW] news texts dummy texts news texts dummy texts & About JaCVAM

news texts dummy texts{2009.7 16} Message from JaCVaM |/ Policy and Mission of JaCVam |
Enews texts dummy texts news texts (2009.7.3) Organization of JaCVAM / Glossary /
Froposal for Engagement Rules 74

Enews texts dummy texts news texts dummy texts news
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& JaCVAM Activities




