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Methods: Mission and Organisation

Raffaella Corvi and Thomas Hartung

Workshop on Comet assay, NIHS, Tokyo, 11 March 2008
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The European Centre for the Validation of Alternative
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EU Commission
| [
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Research | | Environment JRC ENTR 24 DGs
|
Joint Research Centre
[ — I I 1
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European Centre for the Validation of Alternative Methods
ECVAM

- Validation
» Research
» Database

« Communication

EU Policy support

« 7t Amendment to
Cosmetics Directive

+ REACH

B e & i

Cosmetics industry and the 7th amendment
5 ‘ l

 l

+ EU: 2000 companies, 60 billion €
turnover

+ EU: 5000 new products per year

L X + 25% turnover due to products
released within last 6 months

+ Phasing out animal testing in
ingredients by 2009 and marketing
bans by 2009 and 2013

S« + Critical need for alternatives
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7th Amendment to Cosmetics Directive

Ban on animal testing

Cosmetic products
Complete ban

Ingredients ﬁ All human health “endpoints”
where AMs are irrespective of

a) ECVAM validated and availability of AMs

b) adopted in EU legislation

[ 2004] 2005] 2006] 2007] 2008] 2000 [

.......................

Marketing ban memmsd ® MoOSt tox. endpoints  w repeated dose tox.
Cosmetic products = reproductive tox.

and their ingredients = carcinogenicity

m toxicokinetics

Bl JRC & 4P

EUROPEAN COMMISSION

EU Chemical legislation: REACH

(Registration, Evaluation, Authorisation of Chemicals)

Investment into safety
30,000 chemicals > 1 t per year to be assessed

Ll

billions of Euro, millions of animals,
decades of testing

Major impact of in silico and in vitro tests
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REACH in a nutshell

APPROVE D
picture

© ChemSec

ECVAM involved in drafting REACH Implementation Project RIP 3.3.2
Technical Guidance Documents for industry

B JRC ) 4P

EUROPEAN COMMISSION et 1 Sy

REACH and in vitro — Article 1

Aim and Scope

The purpose of this Regulation is to ensure a high level of
protection of human health and the environment,

including the promotion of alternative methods for assessment
of hazards of substances, as well as the free circulation of
substances on the internal market while enhancing
competitiveness and innovation.
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EUROPEAN COMMISSION
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REACH and in vitro — Article 25

Objectives and General Rules

In order to avoid animal testing, testing on vertebrate animals
for the purposes of this Regulation shall be undertaken only as
a last resort.

It is also necessary to take measures limiting duplication of
other tests.

B8 JRC < i
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THE REASON FOR ECVAM: DIRECTIVE 86/609/EEC

Article 7.2:

An experiment shall not be performed if another scientifically
satisfactory method of obtaining the result sought, not entailing
the use of an animal, is reasonably and practicably available.

Article 23:

The Commission and Member States should encourage research
into the development and validation of alternative techniques
which could provide the same level of information as that
obtained in experiments using animals, but which involve fewer
animals or which entail less painful procedures, and shall take
such other steps as they consider appropriate to encourage
research in this field.
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What are “Alternative Methods”?

Less animals/group
_
Reduce Better experimental design

Refine —_ Less painful procedures
Humane endpoints

Replace

—— € 1P

When is formal validation necessary?

... formal validation is necessary when the
introduction of new tests would alter existing
legislation.

— EU directives

— OECD guidelines

— European Pharmacopoeia monographs
- ICH

Regulate the safety testing of chemicals,
cosmetics, pharmaceuticals, biologicals etc

—30—
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Stages in the evolution of regulatory tests

i \ EU, OECD, A

| R<search\| pharmlgg,poeia |l/mpleme7tatioﬂ

l Development ! Regulatory
Acceptance

.

Prevalidation Independent S Validity
—~— |  Review Statement

Validation Y

ECVAM .
"V ICCVAM
Regulators |nqystry JaCVAM

5 JRC & ey

EURGPEAN COMMISSION e

Validation of alternative methods

Reliability Alternative Test 'Ralevance:
[ | - - :

(reproducibility method scientific basi

y
” Relevance:
Predictive capacity

\

Reference
test
VALIDATION

Independent assessment of the scientific basis and reproducibility of a test
system, and the predictive capacity of an associated prediction model
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The Modular Validation Approach
Hartung et al., ATLA 32, 2004, 467-472

Test definition [ yes -
= ']
Within-lab reproducibility yes 2‘-‘: %
e o
Transferability Reliability 3 S
es 2
Between-lab ibili < —> =
etween-lab reproducibility yes g.é 3
= ©
Predictive capacity r.3b o
Relevance ~¥es,1 3 ‘3
Applicability domain ' Q 3
B yes g J 2
Performance standards yes,

B8 JRC ) 1P

EUROPEAN COMMISSION L o

_

MANAGEMENT AND ORGANISATION OF VALIDATION STUDIES

SPONSORS

(]
DATA MANAGEMENT TEAM e
« planning of data structure | 4] * study goals c CALS
+ data handing « design and study plans M- - control of quality of in vivo data
+ data analysis * coordination « selection of chemicals
+ approval of protocols * coding
* preiminary evaluation « distribution
« selection of aboratories * safety
T

lead laboratory test 1
+ preparation of SOP
« training of other laboratories

|
[ 1

Participating Participating
laboratory 2 laboratory 3

Refermnce Balls af o/ (1995) ATLA 23, 120-147

—39—
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3R Success stories

OECD acceptance of validated
methods

= 1999-2001
- Refine: Painless test for skin
sensitisation
- Reduce: Animal numbers for
acute oral toxicity from 45 to 8
(REACH: 1.1 million saved)
= 2004
Replace:
- phototoxicity
- skin corrosion

B JRC &) AP

EUROPEAN COMMISSION
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Progress ECVAM
activities in 2007 o

o

Skin Corrosion v

W ongoing
Acute Phototoxicity

Pl s
<

Skin Absorption | Penetration e

Skin Irritation v ongoing

v
v
v
Eye Irritation S ‘/.-
v
v

il ongoing*

Acute Toxicly gy ok sk, B

Genotoxicity | Mutagenicity

EYESEERSEN RN Y

bl sy ongoing®

ongoing*

productive & Developmental ¢

v
v

Toxicokinetics | Metabolism v oo
v

ongoing*

* Reduction / refinement alternatives

—33—
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ECVAM'’s Key Areas
+ Systemic toxicity + SIS database
* Topical toxicity « Strategic developments

. Sensitisation (GLP, GCCP, HTS, toxicogenomics)

+ Carcinogenicity

* Reproductive toxicity « Wotking groups compcand
* Toxicokinetics of members of the ECVAM
staff and external experts

) ) have been appointed for all
* Biologicals the key areas

+ Ecotoxicology

B JRC @ 1P

EUROPEAN COMMISSION

Validated 2007: Skin irritation

* Rabbit test for drugs, chemicals
and cosmetics introduced 60 years
ago

= Validation study 2003-2006 of
three models with 9 labs (2 U.S.),
58 test chemicals

= Best model (EPISKIN), optimized
in an FP4 DG RTD contract,
represents a full replacement
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Artificial human skin

= Biotechnology product originally to treat burn patients
= 5 European and 1 American producer

= EPISKIN opens the avenue for others to follow

= 2009 deadline of cosmetics directive, 10.000 REACH substances

Skin Reconstructed epidermis EPISKIN

B JRC 3 5P

[EUROPEAN COMMISSION

Validated 2007: Eye irritation

* Retrospective evaluation with U.S. ICCVAM

= 4 tests analyzed, 2 qualify for the detection of
severe eye irritants confirming an ECVAM
analysis of 2003

= § other assays and the suitability for mild
irritants currently under evaluation

= Intense collaboration with COLIPA
= REACH 10.000 substances
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Validated 2006: Acute Ecotoxicology

i = Test strategy developed and validated
Xr by ECVAM and European Chemical
‘ : Bureau within two years

= Saves 60% of fish
= Submitted to OECD, REACH

B JRC @ -11Ep

EUROPEAN COMMISSION

'Estimated testing requirements for toxicity:
% of total # substances, REACH standard scenario

@ Sensitization
mmmlp B Add'| Mutag.
O Eye Irrit.
0 Skin krit/Cor.
B Gene Mut.Bacteria
@ Dev'l Tox
W 2-Gen Repro.
O In-vivo Eye
W Dev'l Screen
® Short Term Repeat
O Sub-Chronic
O In-vivo Skin
B Acute Inhal.
B Cytogen. Mam
B Acute Dermal
W Acute Oral
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ECVAM key area
genotoxicity / carcinogenicity

-@ % s o
Validation m ;{}g:ﬁp

Refine

— Reduction
_Reduce |

Policy support

CARCINOGENOMICS

Research support COMICS
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Validated 2006: Micronucleus Test in vitro

* Micronucleus test improves in vitro
mutagenicity / genotoxicity assessment ..

* First validation based only on a compilation
of existing data, no new study

* Completed in two years, within one month
included in REACH legislation

» Currently considered by OECD and by ICH

* Accelerated validation




B JRC &) P

EUROPEAN COMMISSION e

Conclusions

The in vitro MNT is a scientifically valid alternative
to the in vitro CAT for genotoxicity testing

2006 EU Regulatory Acceptance
Peer-review g (REACH 12.2006)
2004 2004-2005 ESAC
I Evaluation |d I Validation |‘ Forisil h- OECD
'1 s'ﬂ“;’ggg" Draft Guideline (expert meeting,
feasibility ) Atlanta, 10.2007)
ATLA, 2007 \

ICH (under consideration in
revision of guidelines)

B8 JRC & 3P

Cell Transformation Assay (CTA)

* Detects genotoxic and non-genotoxic compounds
* Mimics tumor formation in vitro

* Not formally validated

* Prevalidation focused on reproducibility

carcinogen

Considered at the OECD: Detailed Review Paper DRP31 on CTAs available
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CTA validation
First ECVAM study involving Japan, US, EU

e
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Genotoxicity tests in 3D skin models
collaboration with COLIPA

Micronucleus test 3D-reconstituted skin model
Comet assay

ca —
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Reduction possibilities in genotoxicity tests in vivo

B — 1w

* Use only 1 sex

- Combine different assays in the same animal
(eg. 28 days sub-chronic toxicity and micronucleus)

+ Different time points in same animal

Omit positivedand/or negative controls

—— < ity

Coaching development of alternatives
(EC projects, 30 groups/project)

Development of a novel approach in hazard and
risk assessment of reproductive toxicity

Optimisation and prevalidation of an in vitro test
strategy for predicting human acute toxicity

- Novel Testing Strategies for In Vitro
S'EN. Assessment of Allergens
High throughput genomics-based test for assessing -

genotoxic and carcinogenic properties HHCRIcENYE.
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