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Cutting Edge technologies

Report gene assay for receptor and ligand interaction

Molecular simulation/docking

Predicting toxicity using QSAR

Molecular imaging

3D In vitro organoid models

Next-generation sequencing for pathway enrichment

Non target metabolomics

In vivo imaging
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Genomics/metabolomics profiling
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Molecular docking and Mathematical modeling
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In vitro High-throughput screening assay Quantitative structure—activity relationship
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Demands on Alternative Animal Testing -
FDA and OECD TG focus on 3Rs Over 5000 regulatory decisions annually
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Promoting the use of non-animal
methods BY AVOIDING ANIMAL
TESTING FOR INDUSTRY AND
NON-TARIFF TRADE BARRIERS:

feration

EyE AT LEAST € 150 MILLION / YEAR

AOP from ENV/JM/MONO(2012)10/PART1 @) OECD

Advancements in REGULATION have led to the development of various in vitro assays that aim to
enhance functionality and reduce reliance on animal testing!



Brief definition of AOP under OECD

Adverse Outcome Pathway (AOP)
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AOP Development Process

TGs/GDs published by OECD
i.e. First skin sensitization AOP implemented into OECD Toolbox

Regulatory conclusion

Once the AOP has successfully passed the EAGMST*review, it
is handed over for external review to experts nominated by the
WNT and the TFHA.

Once an AOP is considered mature enough by its authors, it
can undergo an internal review by members of the EAGMST.*

AOPs in the lowest tier can, but do not have to
go through the EAGMST procedure to get onto the OECD

work program.

* EAGMST: Extended Advisory Group on Molecular Screening and Toxicogenomic



AOP 433: hERG channel blockade leading to K]ST Europe

sudden cardiac death
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AOP Toolbox development

Reference Pollutants selection

Well-characterized compounds with known modes of action were selected
as reference MNPs for toolbox development and validation testing

Test System Selection

Select appropriate test model
and exposure system
(conditions) Assay Optimization

Standardize and optimize NAMs for different 3D organoid models.
Ensure assays are specific, sensitive and reproducible for dieaseas

Mechanistic Studies (MoA Anchoring)

Conduct mechanistic studies to elucidate how NMPs
impact in vitro at the molecular level, employing qPCR AOP Integration, SOP standarization
and/or transcriptomic approaches to identify biomarker Integrate mechanistic data into AOP

genes linked to key events (KEs) across distinct modes of frameworks. Develop and refine AOPs through
action (MoA). Weight Of Evidence (WOE) assessments
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OECD TG-based Alternative Toxicity Research

OECD Test No. 234 Fish Sexual Development Test OECD Test No. 248: Xenopus Thyroid Assay

OECD Test No. 202: Daphnia. Acute Immobilisation

—e Quantitative AnaIySiS of Vtg in Fish 3D Cells —e Human-derived 3D cell-based thyl’Old hormone assay —e Reproductive toxicity with water fleas
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OECD AOP Joint development (2021-)

Alternatives to Animal testing \
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{ ¥ Modelling the Pathogenesis of COVID-19 Using the Adverse Outcome Pathway Framework

JRC and KIST Europe initially began with the COVID-19 AOP

:ACE2 binding leading to respiratory distress

associated mortality

[Framwork]

@Iding a ACE2

[Crowdsourcing]

ACE2 binding and
virus re
entel tes

al

8.
Neuroinflammation

b and Olfactory damage Anosmiagind brain
Vvirus re " i00d
sustentacUlar cells basrlér d»sw\ i

nal i ;
nt:y Cell death and b o ':;;m
damage re
infung cel
TS0 Hypecipflamardtion

and Secondary
yn(nﬂammalion an
im
Intestinal dafage

dis( s

microbiome

~

(;Idinga g 2= >

Non-animal Methods

in Science and Regulation
EURL ECVAM Status Report (2020)

| Ppopulation effects with an understanding of the pathogenesis of the disease. In

Latfo

Non-animal methods in
science and regulation

5.1.2 CIAO - modelling the pathogenesis of COVID-19 using AOPs
The adverse outcome pathways (AOP) framework provides a publicly accessible
o 5 A sy

53 CIAO - modelling the pathogenesis of COVID-19 using AOPs

and reg

and

] A across multiple biological

levels. While AOPs are widely acknowledged in chemical safety assessment

Immediately after the COVID-19 outbreak, it became clear that a plethora of data
were being made available on a daily basis concerning the population impacts of

Y they are fi
for biomedical research. The COVID-19 pandemic is a unique opportunity to
ical ity to the AOP framework.

to become of great value also

duce the bi

COVID-19 around the world. These have formed the basis for muitiple
to modelling the path of the disease, which in tum have been used to support
critical policy and healthcare decisions.

What was (and still is) missing however, is the linking of this information on

particular, there is an urgent need to develop insights into why some population
groups are more vulnerable than others, as a result of biological, epidemiological
and socioeconomic factors. The nature of the vulnerability will be crucial in deter-
mining appropriate prevention and mitigation measures.

As a hands-on initiative in that direction, EURL ECVAM is facilitating an inter-
disciplinary crowd-sourced project, called CIAO, towards a better understanding
of COVID-19 by applying the AOP paradigm. CIAQ is based on the postulation
that AOPs can provide an integrative means for organizing the abundant, fast
evolving and dispersed knowledge on COVID-19 pathogenesis (Nymark et al,
2021). A mechanistic understanding of the disease permits the combination
of data from in vitro models for virus characterisation with data from animal
and human studies depicting the inflammatory response and various adverse
outcomes. This AOP-based description of how the virus enters and infects the
body also helps to capture the various factors modulating the clinical outcomes,
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Participation in Horizon Project
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CHIASMA - ACCESSIBLE INNOVATIVE METHO
FOR THE SAFETY & SUSTAINABILITY
ASSESSMENT OF CHEMICALS & MATERIALS

« Call: HORIZON-CL4-2023-RESILIENCE-01
* Period: 2025. 01- 2028. 01 ( total 4years)
+ Total budget : EUR 213 million

No. Organisation Name Country
1
(Coor LIST - Luxembourg Institute of Technology Luxembourg
d.)
- . United
2 UoB - University of Birmingham Kingdom
3 TAU - University of Tampere Finland
4 7P9-SI - Seven Past Nine Slovenia
5 RIVM - Rijksinstituut voor Volksgezondheid en Milieu Netherlands
6 MUI - Medical University Innsbruck Austria
7 AIST — AcumenlST SPRL Belgium
. . United
8 SU — Swansea University Kingdom
9 NMBU - Norwegian University of Life Sciences Norway
10 NovaM - NovaMechanics Cyprus
11 NTUA - National Technical University of Athens Greece
12 AIT - Austrian Institute of Technology Austria
13 IUF - Leibniz Institute fir Umweltmedizinische Forschung GmbH Germany
14 BASF - BASF SE Germany
15 IOM - Institute for Occupational Medicine !Jmted
Kingdom
16 UniTOV - University of Rome Tor Vergata Italy
17 UV - University of Amsterdam Netherlands
18 ECETOC Belgium
19 HU - Hanyang University South Korea
20 EMPA - Eidgendssische Materialpriifungs- und Forschungsanstalt | Switzerland
21 KIST Europe-Korea Institute of Science and Technology Germany
Europe South Korea
22 KRISS-Korea Research Institute of Standards and ScienceSouth South Korea
Korea

Evolution in
RISK assessments

&)/ OECD
tECHA

EUROPEAN CHEMICALS AGENCY

New approach methodologies (NAMS)
Alternatives to animal testing
In vitro and in silico alternatives

European |
Commission

Joint Research Centre
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Call: HORIZON-HLTH-2021-ENVHLTH-03-01

Science and Technology

Period: 2022. 05 - 2029. 04 (total 7 years)
Total budget : € 400 million (EU Funding €200 million+
Matching €200 million)

PARC-PARTNERSHIP FOR THE
© .. ASSESSMENT OF RISKS FROM CHEMICA
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K ST Europe
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1 Norwegian Institute of Public Health (NIPH) Norway

2 National Institute of Health Doutor Ricardo Jorge (INSA) Portugal

3 Korean Institute of Sqen;e and Technology Europe (KIST Germany
urope)

4 ANSES France

5 University of Utrecht (UU) Netherlands

6 Institute of Environmental Protection - National Research Poland

Institute (IEP — NRI)

7 University of Aveiro (UAVR) Portugal

8 National Institute of Biology (NIB) Slovenia

9 Institut National de Recherche et de Sécurité (INRS) France

10 Norwegian Institute for Water Research (NIVA) Norway

1 University of Wageningen (WU) Netherlands

12 Benaki Phytopathological Institute (BPI) Greece
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Tasks : Mechanistic understanding of Health Risk using Adverse
Outcome Pathway (AOP)-informed pollutant Exposures

Policy . Scientific basis for regulatory action(e.g.EMA,ECHA), vulnerability protection
Technology :Standardized OECD AOP-based test methods (NAMS)
Society .Citizen-facing health risk prediction services

Industry .Entry into integrated toxicology-healthcare-digital platforms market
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[Risks of pollutants in the vulnerable : Emerging Concerns for Human Health]

« HORIZON-HLTH-2025-03-ENVHLTH-01-two-stage: The impact of pollution on the development and
progression of brain diseases and disorders
« HORIZON-HLTH-2025-03-ENVHLTH-02-two-stage: Research on the Health Impact of Micro and

Nanoplastics on Human Health

. Budget (EUR) - . ) o Indicative number
Topic Year: 2025 (1 Stages |1 Opening date |} Deadline [ Contributions of grants 1
HORIZON-HLTH-2025-03-DISEASE-02-two-stage - HORIZON-RIA HORIZON Research and Innovation Actions 50 000 000 two-stage 2025-05-22 gggggilg 6000000 to 8000000 7

) ) 2025-09-16
HORIZON-HLTH-2025-03-ENVHLTH-01-two-stage - HORIZON-RIA HORIZON Research and Innovation Actions 40 000 000 two-stage 2025-05-22 2026-04-16 6000000 to 7000000 6
HORIZON-HLTH-2025-03-ENVHLTH-02-two-stage - HORIZON-RIA HORIZON Research and Innovation Actions 40 000 000 two-stage 2025-05-22 gggggilg 7000000 to 8000000 5
) ) 2025-09-16
HORIZON-HLTH-2025-03-IND-03-two-stage - HORIZON-RIA HORIZON Research and Innovation Actions 40 000 000 two-stage 2025-05-22 2026-04-16 6000000 to 8000000 5
HORIZON-HLTH-2025-03-STAYHLTH-01-two-stage - HORIZON-RIA HORIZON Research and Innovation Actions 40 000 000 two-stage 2025-05-22 2025-09-16 6000000 to 8000000 5

2026-04-16
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