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Headquarters in Brussels
research facilities located in 5 Member States:
Belgium (Geel)
Germany (Karlsruhe)
Italy (Ispra)
The Netherlands (Petten)
Spain (Seville)

Joint Research Centre

As the science and knowledge service of the 
European Commission the missionis to support EU policies 

with independent evidence throughout the whole policy cycle.



The European Commission integrates the SDGs into its policies and strategies



DirectorateF ςHealth and Food
F3 Chemical Safety and Alternative Methods

Reduceillnessand
deathfrom hazardeous
chemicalsand pollution

Improvedwater quality, 
lessrelease of 

hazardouschemicals

Sound managementof waste, 
chemicals, throughoutlife cycle, 

Reducedrelease 
of chemicals

to air, water, soil



focus 
Regulation of chemicals 

Protection of health 
Welfare of animals  

EU Reference Laboratory for alternatives to animal testing (EURL ECVAM)

activities 
Research and development

Validation of alternative methods
Knowledge dissemination

Promotion of 3Rs

Reduce Refine Replace

3R principle
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Approaches 
in toxicology

are
changing
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Alternative toolbox 

in vitro 

in chimico 

in silico

Model animals

Cellcultures

Organ-on-a-chip

Roboticplatforms

1536 well plates 

biokinetics

Integrated computer
modelling

Omicsdata

Organoid
(M.A. Lancaster et al, 2013, Nature 501, 373ς379)



knowledgesilos

communication

problems



Harmonisation

Data format

Harmonisedterminology



Toxicity testing in the 21st century 

¢ƻǿŀǊŘǎ ŀ ƴŜǿ ǇŀǊŀŘƛƎƳ ΧΦ

A knowledgeςdriven approach 

2007 National Academy of Science 



What kind of knowledge? 

Mechanistic Knowledge about the sequence of events leading 
from the exposure to a toxicant to a specific biological outcome

In contrast to 

Apical Knowledge about directly observed whole-organism 
outcomes

The vision - using in vitro methods for in vivo predictions



Molecule
Organelle

Cell

Tissue

Organ

Organism 
Population

Levels of biological Organization

PopulationMolecular Tissue Organ Organism Cellular

Sequenceof events

Adverse Outcome Pathway
(AOP) 



Population
responses

Molecular 
Inter -
action 

Tissue
responses

Organ 
responses

Organism 
responses

Cellular
responses

AOPs integrate information and data 
from different  research areas

In vitro
methods

In vivo
studies

In silico
methods

In chimico
studies Physiology

Medicine 

EcologyBiology

Pathology

Epidemiology



Population
responses

Molecular 
Inter -
action 

Tissue
responses

Organ 
responses

Organism 
responses

Cellular
responses

Broad rangeof stakeholders

Risk Assessors

Cellular biologists
Medical 
doctors

Ecologists

Chemists

Toxicologists

Physiologists

Molecular 
biologists

Pathologists

Epidemiologists

Regulators

Industry Academia

Computational 
scientists

nuclear physicists 
radiation experts 

Microbiologists

Virologists



AOP networks
help to understand combined effects  

Stressor 2

Stressor 3

Stressor 1

Stressor 4

https://aopwiki.org/



Pathway to Disease 
AOP to Liver Fibrosis   

Protein
Alkylation 

Liver
Fibrosis 

Cell 
injury

Tissue resident 
cell 

activation

Increased pro -
inflammatory 

mediators

HSC
activation

ECM
alteration

DiseaseClinical 
studies

Endocytosis
Lysosomal 
disruption 

HCV envelope 
glycoproteins 

E1 and E2 
binding to 

cell membrane

molecular/ cellular 
studies

clinical studies

Tissue resident 
cell 

activation

Stressor Disease

Cross-disciplinarity

Low-dose
radition

Medicine

Toxicology

NPs



TPO 
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Partial AOP network for thyroid axis disruption 
during development
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Slide: courtesy of Dan Villeneuve, US EPA 

http://www.google.com/url?url=http://www.fws.gov/columbiariver/games/scramble/amphibianwords.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=T3AZVK6WHszFggSgioHwAQ&ved=0CCYQ9QEwBw&usg=AFQjCNFDoZiARJ2Z7535hQptn29LF72IKw


327 062 publications

8000 Journals

https://www.ncbi.nlm.nih.gov/research/coronavirus/

scientific information about the 2019 novel Coronavirus. 

https://www.ciao-covid.net/



Covid-19 
Global Crisis 



2019
17 November

First reportedcase

2019 
December

First official report
of newdisease

the full genome sequence

was shared

2020
11 January  

PCR test published
Charité, Berlin 

2020
23 January  

Naming by WHO and ICTV
SARS-CoV-2
COVID-19 

2020

11 February

2020 
11 March

WHO 
declares pandemic 

2020
8 May

antigen tests
Emergency Use Authorization 

by US FDA

the first COVID-19 vaccine (Pfizer) 
Emergency Use Authorization

2020
December
2.12. UK, 

11.12. US 
20.12.  EU

2020 September
Sinopharm

2020  August 
Sputnik V

Moderna and Astra Zeneca
following

Timeline



Public Health Emergency COVID-19 Initiative
call on publishers to voluntarily make their COVID-19 and coronavirus-related publications, 
and the available data supporting them, immediately accessible  

We are scientists, physicians, funders and manufacturers, who have come together 
as part of an international collaboration, coordinated by WHO, to help speed the availability of a vaccine against COVID-19.

International scientific cooperation


