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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)



OECD/OCDE 439

Adopted:
22 Tuly 2010

OECD GUIDELINE FOR THE TESTING OF CHEMICALS

In Vitro Skan Irritation: Reconstructed Human Epidermis Test Method

4. There are three wvalidated test methods that adhere to thus Test Guideline. Prevalidation.
optimisation and validation studies have been completed for an in vifre test method (10) (11) (12) (13) (14)
(12) (16) (17) (18) (19) (20). using a RhE model. commercially available as EpiSkin™ (designated the
Validated Reference Method — VRM). Two other commercially available in vitre skin irntation EhE test
methods have shown similar results to the VEM according to PS-based validation (21), and these are the
EpiDerm™ SIT (EPI-200) and the SkinEthic™ RHE test methods (22).

8 | Cornified layer
:— Granular layer
——Spinous layer

% _—Basal layer

EpiDerm Tissue Model LabCyte EPI-MODEL MNormal human skin

EpiSkin
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http://www.skinethic.com/EPISKIN.asp
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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
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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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m Test Method
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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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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
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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



Current status | Lead International
Organization acceptance

ERAFIESERAEED

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

x

FRENFIL

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)

10
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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

11



IL-8 Luc assay

IL-8 promoter

TGC17EAO1

G3PDH promoter

CO

THP-1

12



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

14



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 17
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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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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

20
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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)
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