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Who we are...

Doerenkamp-Zbinden Chair Doerenkamp-Zbinden Chair
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John Hopkins University University of Konstanz
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EC Report, Adler 2011
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European Commission Report
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Archives of " %

Toxicology

l CAAT's intention
|+ Lessons from the past?

« Ways forward?

- Perspective for the future?
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Scientific roadmap for the future
of animal-free systemic toxicity testing

CAAT-Europe — Action

EC Report, Adler 2011 Identification of experts

Preparation of 5 white papers

Expert workshop on the future roadmap

—

201 October 2011

European Commission Report
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Scientific roadmap for the future
of animal-free systemic toxicity testing

CAAT-Europe — Action ==

EC Report, Adler 2011 A LT E x
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Expert workshop on the future roadmap

£) Springer somen

201 October 2011

Publication of the roadmap in ALTEX

European Commission Report
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General Recommendations = *

« Join Forces * \1\

S e, |

harma \ / Regulatars
m @ =
—>Shared interests

- Common projects
- Shared data - In vivo tox database
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Already existing
SS—
« EPA

 [MI activities

-
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Major hurdles

Huge hesitations in sharing data
Big effort in organization and co-ordination
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Join Forces o \1\

* Integrated testing strategies
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Figure R.7.7-2 Integrated Testing Strategy for carcinogenicity
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Annex ViI:
Non testing data genotoxicity data
&
Other relevant information Annex VIII:
genotoxicity data
subacute toxicity data
Note .
Carcinogenicity should ARRSKEC
be considered at every; genotoxicity data
tonnage level (sub-) chronic toxicity data
reprotoxicity data
¥ "4

Based on all available testing & non -testing data regard as carcinogen if the compound:
- is considered carcinogenic from existing data

= is in vivo genotoxic

= induces hyperplasia and/or (pre - )neoplastic lesions in repeated dose toxicity studies

Is all available testing & non -testing data information sufficient to decide on both
C&L and risk characterisation ?

no
yes

Consider integration of
carcinogenicity indicators in
toxicity test(s) still to be performed

If no option or ‘not informative

Go through steps of scheme Il of

GDMF; in case of need of further

testing, consider:

- in vitro assays (e.g. for grouping
confirmation, SHE etc), A A

= short term carcinogenicity assay
(e.g. transgenic mice etc)

3\

- . Decide on dose
Decide on and if descriptor to be
YESOrno | ————————p| . inrisk
. i carcinogenic
carcinogenic 9 characterisation

A 4
Information sufficient to decide on both yes A Note ity
. . carcinogeni
C&L and risk characterisation ? test should be
considered as a
$ no last resort.
A | Consider the conduct of a classical
gy D OOMBERG, 2-year carcinogenicity test
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Bayesian network ITS
for skin sensitization

_+® The future of ITS

* Probabilistic / adaptive
 Machine Learning
* Interim decision points

Jaworska, J., and S. Hoffmann. 2010. Integrated Testing
Strategy (ITS) - Opportunities to better use existing data and
guide future testing in toxicology. ALTEX 27: 231-242.
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General Recommendations =

' ) o
Join Forces o \I\\

Integrated testing strategies
Computer-based models

- Focus on ITS

— Control of input (learning sets)

— Start now, involve regulators early
Pathways of Toxicity (PoT)
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Pathways of Toxicity

Exposure
: . B
TOXICITY TESTING IN THE 21ST
CENTURY: A VISION AND STRATEGY Tissue Dose
" Biologic Interaction
. B
Perturbation Normal

Biologic — — — > Biologic

Inputs ﬁ\ Function

Adaptive Stress
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Emerging Initiatives

Organization Approach Purpose
: Chemical “Biological
US EPA High-throughput -nemics el
. prioritization signatures
(Toxcast Program) testing .
(initially)
. . “Just do it” .
Hamner Institutes Case studies Proof-of-principle
: Pathway ID &
CAAT-US Pathway mapping Y . Human Toxome
annotation
% N(X\)\'H’\{\l\c; Universitit | F Martin Stevens,_ presenta‘nqn US activities
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Integrated testing strategies

« Computer-based models = in silico
Pathways of Toxicity (PoT)

— Annotation to cell types

— Physiological context
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General Recommendations = *

« Join Forces * \1\

* Integrated testing strategies ;
 Computer-based models = in silico

« Pathways of Toxicity (PoT)

* In vitro methods

« Optimization of existing test systems
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Humanized test systems, Stem cells
Multiple endpoints (functional, organ-specific)

Combination of simple and complex methods

Trosko 2004
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General Recommendations = *

» Join Forces | | "" \1\
* Integrated testing strategies

 Computer-based models = in silico

« Pathways of Toxicity (PoT)

* |In vitro methods

* Optimization of existing test systems

* Biokinetics

>
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In the future: Biokinetics is necessary to relate the
nominal concentration in an in vitro assay to the
equivalent in vivo human exposure

CC ) | I
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“‘ - EC,, or Data on
Concentration- _
Response Estimate of Human
In Vitro Toxicity Equivalent Dose
Assays Quantitative /n Vitro to In Vivo Extrapolation
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General Recommendations =

« Join Forces
* Integrated testing strategies
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 Computer-based models = in silico

« Pathways of Toxicity (PoT)
* |In vitro methods

* Optimization of existing test systems
 QUIVIVE

 Abolition of useless tests

% BLOOMBERG
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Abolition of useless tests

Cancer Bioassay
18-24 months

$1-1.5 million
600 animals
53% positive™

Estimate human 5-20% positive
*Ames&Gold Mut.Res / 2000

- High rate of false-positives

]l“l”(i;‘(\)]\iil)‘!lz’\lg’\(\\‘ Universitat - FEE Thomas Hartung, presentation Cancer
Y ViDL K
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Validity of the Cancer bioassay >
1) Not robust (13% equivocal / not adequate studies)
2) Not standardized (strain, statistics..)

3) 57% reproducibility [Gottmann 2001]

4) Mouse to rat 57% correlation

5) 69% rat to human predictivity [Pritchard 2003]

6) EPA: 58% of positive studies = no classification

% l I‘:'(: ‘)"-(\)’\‘f“*,[f\}f,zt Universitit [EFE Thomas Hartung, presentation Cancer
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Example: Risk assessments of trichloroethylene

arcinogen Equivocal No carcinogen
4 studies 19 studies 6 studies

e

IARC human carcinogens, negative in two species cancer bioassay:

Nickel sulfate
Asbestos (oral)
Phenacetin
Magnesium silicate

Diarylamide yellow
2-Napthylamin
8-Methoxysporalen (w/o UV)
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General Recommendations

Join Forces -
Integrated testing strategies »*

Pathways of Toxicity (PoT) \\/’\\
In vitro methods / Optimization

Biokinetics / QIVIVE

Abolition of useless tests
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Specific Recommendations Toxicokinetic
Characterization of free concentration in cell-based assays

In vitro models for absorption, barriers, clearance

Development of generic PBPK modeling platforms
- user friendly, open access
- database for physiological parameters
- multiple parallel metabolic pathways

e %

QIVIVE case studies

Data collection to
support QSPR modeling
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Specific Recommendations Skin Sensitization

* Reasonably good animal model (LLNA)

» Good set of in vitro assays available

—>final evaluation
* Need of data integration in ITS

—>Join forces
- Multidisciplinary collaboration
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Specific Suggestions Carcinogenicity

« Evaluation of current assay
—>abolition of current test

» Optimize battery for genotoxic carcinogens
—>hew assays of repair, recombination, ...

* ITS including’non-genotoxic’ modes of action

 Further evaluation of “CTAS”
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Specific Suggestions
Reproductive Toxicity

« Evaluation of current assay
—>abolition of current test

» Validation of (human) embryonic stem cell tests ESTs’)
« Validation zebrafish egg test 'DART’)

» Extension of ITS approaches ‘ReProTect II’
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What to do tomorrow?

ITS: skin sensitization as learning model
Expansion on ReproTox

Quality control of current tests
Case studies > Repeat-dose toxicity

accelerated

- Validation
- Acceptance
- Implementation

| fihal Marcel Leist, presentation Summary
“ l'l“ YON ‘lw";\(} Universitat  -S15
Z WA UMDE R Konstanz | | |l
@? X . '.'ﬁ‘u“ © 2010, Johns Hopkins University and the University of Konstanz. All Rights Reserved.




(‘ AAT Center for Alternatives to Animal Testing - Europe
eu

The day after tomorrow??

Complex test systems: 3D or stem cell models with functional endpoints

1' High-content — high throughput 1'

Pathways-of-toxicity: simple pathway-based test systems

Deterministic risk classification

- probabilistic risk assessment

Marcel Leist, presentation Summary
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_« Start now
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... animal-free systemic toxicity testing
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