2015FF1H13H HREKZF
CVAM HRA T vt A BT DIRIK &3 3

Human/Organ-On-A-Chip i 2%
FHREANDHEIFFERE

MV EELMEMEFENERR




Human/Organ-On-A-Chip~ D B {5F

c BRDBIRETIVICEELT . ETIILTESR
LTKYVEERTITEDITHEWND
Human/Organs-On-A-ChipDZ& A A (L. B2 E
HTHY. BN TFEELEWNSETEH
. COFEZXAV-EELCEENELN,

MRNERTHZEZFTFLTINNDS, TDHE

RELT, BKRIGACRIERR. S1EGERE

VCIEREFMDITHRNEZANETICREL
TIEE-LWEEZ TS,

¢ <




FDH[Z= -

S—E AHEOEBIZEFRL-EIYMEER
HiEZE(Lin vitroFRERICBE T S ERL S D
BIRZERSETIESL.,

> @



EP/N

c S D EEIM
« RKEBEFIRADIHRIK
* InvitrosAERDFREAES
OECD () B K&




HES DL EENR



4 )

\ )

O Replacement
BYERAWNVEWVAEICETRAS
($51) In vitro TR U ERIE
O Reduction

B D 3 AL D Al B
(B BEAZEICKLHEMAEES

O Refinement

BYERIZH ST R OHE

BR

gill




BDMREBRABFREVNSHEE

' EER X E % (Alternative to Animal
Testing, LI T, RBEEEEET) &I, EEERDS
Rs (Reduction: Hll . Refmement =R .
Replacement: E#L %) &9 HETHY. M=
BRZEENHDHEEHIIEIC L’Cb\éo SSADTRE
EBIEBHSNTWSERERESIX, "EZ"TH
5o —DIZEIL. in vitrofBRdHHL [T Alternative
non-animal test (B Z AULVGEUWLVRE L) EUvDi5

rAE4A




EUD L EmBl m B ME MR ISR TS

BYRBRFEILIRE

2003/3/11 2004/9/11 2009/3/11 2009/12 2013/3/11
|
I
fERRIETETR & EEREETHIR RE
. BUIEA EERESTO
Directive 2003/15/EC RESM, EEEMN. EMBELND| LERBES TORLERE
B ER 2R Ik SR 2 IE

20134F3H ~

ZIEFEEDSZEERM (=1L, LY E DREACHIR FIZF MM D
MAICERINSIEYMERODERPLHZT —2ADTIEX

FTEEZILTWBEDTIEALY, )

% REACHRAIEZL., FiES (EVU) ITHITHIEE SR

B8 - 5Tl - 2R R R UHIRRICBI 9 %R A, 2007 5

F6 A1 BIZHER,




B E News Sport Weather Capital Culture Autos

NEWS EUROPE JL

Home UK Africa Asia g=RilGh=8 Latin America Mid-East US & Canada Business Health Sci/Environ

11 March 2013 Last updated at 17-23 GMT FO=Ea

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, regardiess 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

animal toaet lawur

The anti-vivisection group BUAV and the European Coalition to End
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Gavt bans cosmetic companies from testing on animals

Jan 23, 2014 THE TIMES OF INDIA

http//timesofindiaindiatimes.com/city/mumbai/Govi-bans-

cosmetic-companies-from-testing-on-animals/articleshow/2922501 7.cms
Vietnam takes strides to replacing animal testing in cosmetics with CFl grant

Mar 28, 2013 CosmeticsDesign-Asia.com
http://vwww.cosmeticsdesign-asiacom/Regulation-

Safety/Vietnam-takes-strides-to-replacing-animal-testing-in-cosmetics-with-CFl-grant

India to ban import of animal-tested cosmectics
May 11,2014 DECCAN Chrenicle

http//www.deccanchronicle.com/ 140511 /nation-current-
affairs/article/india-ban-import-animal-tested-casmectics
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REACH and Estimated testing costs

m Deveiopmentai toxicity
B Two-generation reproductive

 EU: 27.000 companies toxicity

(96% SME),

590 billion € market =

33% of the world

market, 1,7 million
workers/employees

« REACH: 30.000

chemicals marketed at
>1 ton/year will have to

be evaluated

data are missing

existing/‘old’ chemicals

86% of toxicological

m Genotoxicity

@ Skin sensitisation

E Long term repeated dose

B Short term repeated dose

B Subchronic toxicity

B Cytogenicity mammalian cells

B Accumulation
Ready Biodegradation

- Other

for

For reprotox and dev tox the costs may vary between
about 700 million EURO and 1100 million EURO

Assessment of additional testing needs under REACH. Finn Pedersen, Jack de Bruijn, Sharon Munn & Kees
van Leeuwen. EUR 20863 EN (2003) , http://ecb.jrc.it 12
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International Conference on Harmonisation of Technical Requirements
for Registration of Pharmaceuticals for Human Use

[ ]
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Y EERIEIB D RIEEELT—<D—D

& E - Hhi 2 H 1+ 5 FHI L DA FEF
NEFE EDERE
=5 T D E R A~ D X It

14
14



EUROPEAN MEDICINES AGENCY

SCIENGCE MEDICINES HEAL

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

15
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. symptoms
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regression linkage —» (toxicity)

}

input outpu
—_— in vitro BLACK BOX _>t
Chemical — - — invitro endpoint
I regression linkage I

(2) In vivo mechanism Excision Approach
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—¢ symptoms
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INTERNATIONAL COOPERATION ON COSMETICS REGULATION
Ad Hoc Joint Regulator - Industry Working Group

Scoping Document on the Use of In Silico Approaches for
Assessing the Safety of Ingredients Intended for Use in
Cosmetics

Purpose

Discussions at the 6" annual meeting of International
Cooperation on Cosmetics Regulation (ICCR-6) in
Washington, D.C. USA in July 2012 led to the formation of a
Joint Industry/Regulator Working Group (WG) on in silico
approaches. The purpose of this Joint WG is to explore
suitability of the various available in silico approaches for
assessing the safety of ingredients intended for use in

cosmetics.

< 4



ICH guideline~MD B #R

ICH HARMONISED TRIPARTITE GUI

DELINE

Guideline on Photosafety Evaluation of
Pharmaceuticals S10 (Step 4 Version:

2013)

EEHHAMFS42IZROS (Reactive

oxygen species) 7t A4 HEL:

Ty, AW



FYEERK B EHNBEELT-0ECDDTG(2014)

Vg ] AR BRIE

/n vitro Skin Corrosion. Transcutaneous Electrical
Resistance Test Method (TER) :TG430

FEEAMsE  |/n vitro Skin Corrosion: Reconstructed Human Epidermis
(RHE) Test Method :TG431

CORROSITEX Skin Corrosivity Test :TG435

S b = /n vitro Reconstructed Human Epidermis (RhE) Test
= RI A £ FlR : : :
B R RIATEEAR Methods, EpiDerm, EPISKIN, SkinEthic, LabCyte EPI-
Model: TG439

= ER 3T3 NRU Phototoxicity Test :TG432

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

i Isolated Chicken Eye (ICE) Test Method :TG438

HR 13 1 B B Fluorescein Leakage (FL) Test Method: TG460

Use of Anesthetics, Analgesics, and Humane Endpoints for
Routine Use : TG 405

Updated Murine local lymph node assay (LLNA) for Skin
FIERAEEEER  |Sensitization :TG429

Nonradioactive LLNA protocol, LLNA:DA :TG442A
Nonradioactive LLNA protocol (LLNA: BrdU-ELISA) :TG442B




FYEER LN B S5 LT-0ECDDTG(2014)

vk BRI

Fixed Dose Procedure (FDP) : TG420

. e Acute Toxic Class Method (ATC) :TG423

JU = == =

BEES SR Up and Down Procedure (UDP): TG425

Inhalation Toxicity - Acute Toxic Class Method : TG436

Performance-Based Test Guideline for Stably Transfected
Transactivation /n Vifro Assays to Detect Estrogen Receptor
R4 inm  EL 24 |AgonistsTest : TG455

)—=>4 H295R Steroidogenesis Assay :TG456
BG1Luc Estrogen Receptor Transactivation Test Method for

|dentifying Estrogen Receptor Agonists and Antagonists:
TG457

Bacterial Reverse Mutation Test : TG471
/n vitro Mammalian Cell Gene Mutation Test : TG476

EinE It R

g lystEs  [Skin Absorption: /n Vifro Method :TG428




20144 (R L= BR %

Method Lead International
Country acceptance

In vivo Mammalian Alkaline Comet Assay Japan TG489(2014)
/n vitro Micronucleus Test Canada Updated TG487
(2014)
Mammalian Bone Marrow Chromosomal Aberration Canada Updated TG475
Test (2014)
Mammalian Erythrocyte Micronucleus Test Canada Updated TG474
(2014)
In vitro Mammalian Chromosome Aberration Test Canada Updated TG473
(2014)
/n vitro Skin Corrosion: Reconstructed Human German Updated TG431
Epidermis (RHE) Test Method : epiCS (2014)
In vifro Skin Sensitisation: ARE-Nrf2 Luciferase EU TG442D(2014)
Test Method
In Chemico Skin Sensitisation: Direct Peptide EU TG442C(2014)
Reactivity Assay (DPRA)
In vitro Carcinogenicity: Syrian Hamster Embryo France Guidance Document

(SHE) Cell Transformation Assay (2014)
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Arch Toxicol. 2011 May;85(5):367-485. doi: 10.1007/s00204-011-0693-22011

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(Z & B E%).

For toxicokinetics (k< aFRT v A ), the timeframe
was 5-7 years to develop the models still lacking to predict

UNIVI

to integrate the methods to fully replace the animal
toxicokinetic models.

For the systemic toxicological endpoints of repeated
dose toxicity(R 18155 1%), carcinogenicity(FJZTE) and
reproductive toxicity (£ 5EE %), the time horizon for full
replacement could not be estimated.
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wEPA ToxCast Projects

LJ ted States
Environmen tal Protection
Agancy

- ToxCast / Tox21 is a large-scale in vitro screening program
—ToxCast: 1,000 chemicals in ~500 assays
—Tox21: 10,000 chemicals in ~50 assays (drugs+EPA+NTP chemicals)

+ Reverse toxicokinetics (RTK) approach for estimating maximum “no
bioactivity” dose estimate

+ Input for Endocrine Screening Prioritization and other programs
» Models for Prioritization of Targeted Testing

—Test examples have known MOA, activity

—Goal is to qualify in vitro assays for use in prioritizing testing of
untested compounds

33



ToxCast & Tox21 Chemical Inventories

Available for download at: http://www.epa.gov/ncct/dsstox/

* ToxCast
Large coverage of:
e chemical structure c 3 ;
N ToxCast Phasel
E e phys. chem. property L’ ToxCast Phasell
w < ToxCast ek
3 e Use-category space *
<
Q e toxicity AOPs
EDSP21 v
TOX21 ’
| | # Cmpds —
311 1060 1860 P 8300

Pesticides, cosmetics and personal care products, fragrances, antimicrobials, food additives,

failed drugs, chemicals of concern & green alternatives, industrial HPV & MPV, reference

compounds (endocrine, repro/devtox, etc.) 34

SOURCE: Ann Richard, NCCT 34



Seurat-1 Research Initiative

First step in long term

goal : ,,Towards the

replacement of in vivo

repeated dose
systemic toxicity
testing*

o Joint funding by the

European Commission

and a specific
Industrial sector

(cosmetics industry /

Colipa)

e € 25 million EC &
€ 25 million Colipa

« OBJ
e Dev

-+ Pro

« Dev

con
syst

impl
acti

test
pred
proc

More information and access to SEURAT-1 Annual Report : www.seurat-1.eu
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The Building Blocks
of SEURAT-1

Cal | Projects
€ FP7-health-2010
Alternative Testing » Systems m

biology /

Computer S . Human
modelling & based organ

estimation simulating
, technigues device

. Coaordination .

action /
integrated

data : Endpoints &

anylysis and
servicing

Human

based

specific
target cells

Towards the replacement of /n vivo repeated dose systemic
toxicity testing

SCR&Tox: Stem cell differentiation for providing human-based organ specific target cells
HeMiBio: Development of a hepatic microfluidic bioreactor
DETECTIVE: Identification and investigation of human biomarkers

COSMOS: Delivery of computational tools to predict the effects of chemicals based on in silico calculations and
estimation techniques

NOTOX: Development of systems biological tools for organotypic human cell cultures
ToxBank: Supporting integrated data analysis and servicing of alternative testing methods in toxicology
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Tox-in vitro Tox-Omics
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Use of human embryonic stem cells for
novel toxicity testing approaches

=SNAlS conference together with the EUSAAT congress

13:45-14:30

14:30-15:00

- 15:30-16:00

Lo i

E8  16:00-16:30
%, | 16:30-17:00
=

— i
us | -

= 17:00-17:30
‘@

‘5 :

=3 17:30-18:00

15:00-15:30

Afternoon Session

First panel discussion: How can the ESNATS
data be used to define mechanisms of action
and/or AOPs

' Enhancing the readout of the embryonic
. stem cell test with molecular approaches

Interspecies comparison of pathways
contributing to neurodevelopmental toxicity:
Neurospheres as test systems which model
processes involved in brain development

- Transforming the Conduct of Toxicology in

the US : the Tox21 Program
Coffee break and posters

 Predictive models and computational
' embryology

EPAA calls for a “Stem Cells in Safety Testing”

forum to keep fluent communication

' Data infrastructure for chemical safety

European Society for
Alternatives to Animal Testing

Chair: Thomas Hartung, CAAT US-
Baltimore

- Jan Hengstler, IFADO, DE
- Robert Kavlock, EPA, US

- Jos KleinJans, University of Maastricht, NL

 Aldert Piersma, RIVM, NL-Bilthoven

Ellen Fritsche, Leibniz Research Institute

for Environmental Medicine, DE-
Dusseldorf

Robert Kavlock, US Environmental
Protection Agency, US-Washington

' Thomas Knudsen, US Environmental
. Protection Agency, US-Research
- Triangle Park

Beatriz Silva-Lima, EPAA stem cell
group, BE-Brussels

' Jos Kleinjans, University of Maastricht,
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Stru cture & Initiating Event
Properties Dendritic cells (DCs)
¢ Induction of inflammatory Lymph node Skin (epidermis)
Metabolism ? cytokines and surface s )
Penetration Covalent molecules l::‘»' » Histocompatibility Inflammation upon
interaction + Mobilization of DCs complexes challenge with
JJ- with cells presentation by allergen
protein Keratinocytes T DCs
e Activation of T
Eloctrophiic | 5~ G [« Activation of cells
substance inflammatory cytokines E> « Proliferation of
¢ Induction cyto-protective activated T-cells
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Toxicity Pathway
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Mode of Action Pathway
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e

Adverse Outcome Pathway
Figure 3. Flow diagram of the pathwayvs associated with skin sensitisation.
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AQP and alternative animals in human health assessment
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Initiating event Responses Responses Responses Responses
Computational Recelptor screening assays, Whole animal, Population
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AOP for skin sensitization developed by OECD

Chemical Molecular Cellular Response Organ Response Crganism Response
Structure & Initiating Event

Froperties -
P Dendritic cells (DCs) Lymph node
-Induction of inflammatory Skin (epidermis)
Metabaolism cytokines and surface -Histocompatibility ]
Penetration Covalent I'I'll:||E'l.3I.J|E-'E.- complexes Inflammation upon
Intaraction Mobilzation of DCs presentation by DCs challenge with
=-ur with celle Activation of T cells allergen
protein i .-n-. i )
Keratinocytes -F'rf:-lrfer.:-mnn of
Electrophilic activated T-cells
substance «Activation of inflammatory
cytokines
sInduction cyto-protective _,.J
gene pathways
DCs
H-CLAT, .
DPRA MUSST; Local Lymph Maximization
X Node assay or Buehler
IL-8 Luc assay? :
v (LLNA) test using
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GUIDANCE DOCUMENT ON THE EVALUATION AND
APPLICATION OF INTEGRATED APPROACHES TO TESTING
AND ASSESSMENT (IATA) FOR SKIN SENSITISATION

Computational Toxicology
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