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About JRC and ECVAM 

The Joint Research Centre (JRC) is a European Commission Directorate, and it acts as the 

Commission science and knowledge service. Our mission is to support EU policies with 

independent evidence throughout the whole policy cycle.  

The JRC unit “Chemicals Safety and Alternative Methods” runs the EURL ECVAM (the 

European Reference Laboratory for alternatives to animal testing), which has its mandate 

anchored in European legislation through the Directive 2010/63 on the protection of 

animals used for scientific purposes. The unit is in this context carrying out and support the 

research and evaluation of new approach methods to replace animal testing both in 

biomedical research and for regulatory use, further ECVAM is coordinating and participating 

in validation and standardisation of alternative methods. ECVAM disseminates and 

promotes the use of NAMs and the Three Rs, with replacement as the ultimate goal, both in 

the EU as well as globally. The unit is also strongly supporting the development of chemicals 

assessment within the EU and internationally covering all types of chemicals and their uses 

regulated within the EU, which covers more than 40 legal acts. 

Animals used for scientific purposes  

The EU report on the statistics on the use of animals for scientific purposes is useful for 

identifying the sectors using important numbers of animals but it also provides useful 

information on other dimensions that can be taken into consideration (severities of 

procedures, re-use of animals, which species are used, the origin of the animals, if 

genetically modified). Berggren looked at three major uses of animals, and how the JRC 

tried to address them: 

• Basic research and translational and applied research represented 63% of the total 

number of animal uses in 2017.  

To better understand how to encourage the use of alternatives in different areas of 

basic and applied research, JRC launched a series of studies to review already 

available and emerging non-animal models currently used. The aim is to identify and 

describe specific research contexts where animal models have been replaced with 

novel non-animal techniques. The JRC studies are based on extensive and a detailed 

analysis of the scientific literature in each selected area of research, and the 

following studies are completed: respiratory tract diseases, breast cancer, 

neurodegenerative disorders  and immune oncology. JRC is currently proceeding 

with similar studies for: immunogenicity of advanced medicinal products, 

autoimmunity & cardiovascular disease 

• Batch potency testing for the production of vaccines is also an important area both 

in number of uses and severity (around 900.000 uses of animals of which 240.000 

were considered of high severity). 



ECVAM contributed to the harmonising criteria for waiving of general batch safety 

tests across VICH
1
 regions. From November 2021 onwards, following the new VICH 

guideline (GL59) it is possible to waive the laboratory animal batch safety test (LABST) 

when exporting to Japan and USA and regions or countries following VICH guidelines. 

Implementation of the guideline will therefore significantly reduce the number of 

animals used for batch release testing. 

 

• Routine production of blood based products or antibodies uses a large number of 

animals.  

Antibodies are crucial tools for research, diagnostics, therapeutic and regulatory 

applications. ECVAM mandated its Scientific Advisory Committee (ESAC) to review 

the available evidence and deliver an opinion on the scientific validity of antibodies 

and non-antibody affinity reagents produced using animal-free technologies. ESAC 

endorsed an opinion on the suitability of existing animal-free technologies to 

produce antibodies with equal or better quality (purity, activity, specificity, affinity, 

stability, reproducibility) than that offered by antibodies produced using the 

conventional animal-based methods. Based on the ESAC opinion, ECVAM made their 

recommendation on non-animal derived antibodies. 

Failure in prediction of biological systems applying animal models  

Besides the ethical reasons not to use animals in science, we recognize that the animal 

model in many cases proved not to be good enough. For example, as in the case of drug 

development for Alzheimer's syndrome.  

New Approach Methods might be more suitable to provide Mode of Action information, and 

when consider human health they can also be based on human relevant models. To 

understand underpinning mechanisms of toxicity we use the Adverse Outcome Pathway 

(AOP) to map the possible cascade of events from molecular level to the full organism. The 

AOPs can be used to describe disease models, but you can also have an external factor, for 

example a virus, radiation or a chemical to kick-off the molecular initial event.  

Chemicals Assessment  

Validation of an in vitro method is requiring quite a lot of time and resource. ECVAM has a 

legally requested responsibility to review and conduct validation of test methods within the 

EU. ECVAM is accepting test method submissions, which we evaluate, review, and if 

relevant also validate and provide a recommendation with support from our ECVAM 

Scientific Advisory Committee (ESAC). Doing this ECVAM has support of a network of EU 

laboratories, EU-NETVAL, that are testing facilities in the Member States. ECVAM also looks 

to the Regulatory relevance consulting with a regulatory network including MS authorities 

and EU agencies, and works closely with the Policy DGs to achieve regulatory uptake of new 

methods. 

                                                           
1
 The International Cooperation on Harmonisation of Technical Requirements for Registration of Veterinary 

Medicinal Products (VICH) is a trilateral (EU-Japan-USA) programme aimed at harmonising technical 

requirements for the registration of veterinary medicinal products. 



Besides validating methods, it might often be very efficient to set up standards.  Standards 

are since a long time used for QSAR methods and recently also with PBK (physiological 

based kinetic) models.  ECVAM is currently considering investigating how to standardise the 

description for Organ on a Chip devices.  

All the knowledge already collected about chemicals can inform also on the chemicals for 

which we have less data. Supported by NAMs the chemical space can be further explored 

looking not only on chemical but also biological similarities. Read-across, is of course based 

on grouping of structural and biological similar compounds. The chemical space knowledge 

can be used to avoid chemicals suspected to have toxic effects and find less harmful 

substitutes.  

Grouping of chemicals becomes also important in the context of mixtures and combined 

exposure.  Traditionally we have assessed substance by substance, while a combined 

exposure to different mixtures is rather a normal exposure scenario, which never would be 

possible to cover by animal testing. NAMs provides new opportunities and enable the 

development of methodologies to asses and manage the risks of combined exposure and 

mixtures. 

Chemicals legislation and policy 

The EU Green Deal, which is one of the six priorities of the European Commission, includes a 

zero pollution ambition for a toxic-free environment and in this context, the EU chemicals 

strategy for sustainability was set up and is currently further elaborated. 

What is and why sustainability? 

• HEALTH: WHO estimated in 2016 that 2.7 % of total global deaths were due to 

selected chemicals (which is the same level as neonatal deaths in the world). 

Human biomonitoring studies in the EU points to a growing number of 

identified hazardous chemicals in human blood. 

• ENVIRONMENTAL effects of chemicals is alarming, looking at climate change, 

degradation of ecosystems and reduced biodiversity. 

• ECONOMY: Europe is the second largest producer worldwide, and the sector 

employs about 1.2 million people in the EU (and additionally 3.6 million 

indirectly), and it is growing. 

We need to protect health and save the planet and help the Industry to progress 

production towards green chemicals. 

 

EU already has one of the most comprehensive and protective regulatory frameworks for 

chemicals. However, it needs to be more effective and more harmonized. One of the aims 

with the Chemicals strategy is therefore to develop a stronger EU legal framework to 

address environmental and health concerns, as well as simplification and consolidation of 

the legal framework. The EU legislation is tightly connected to international conventions and 

agreements. Therefore, the chemicals strategy aims to provide a model inspiring chemicals 

management globally, which also means that anything developed within the EU must 

carefully consider international agreements and global collaboration. 



Chemicals risk management 

Risk management can be based on either hazard identification or risk assessment. In the 

first case, you decide that a certain type of hazard is not acceptable for a certain use, for 

example CMRs should not be used in consumer products. In the second you need to derive 

a no-effect level for human health and predicted no effect concentration for the 

environment, to assess possible uses based on acceptable concentration levels. Under 

recent EU research projects the exposure driven ab initio workflow was developed, which 

is a tiered approach to a new generation risk assessment only based on NAMs. Such an 

exposure driven safety assessment, is useful in an authorisation scheme for a specific use. 

However, based on a similar reasoning we could try to group substances roughly using 

NAM based risk assessment screening, considering their bioactivity and applying a 

precautionary exposure limit based on already assessed chemicals. We would then be able 

to priorities chemicals for further assessment based on concern.  

Topical toxicity, such as skin and eye effects, and also skin sensitisation applying non-

animal methods have currently reached regulatory acceptance. The problem is now how to 

tackle the systemic toxicity, where a more complex integration of approaches for testing 

and assessment (IATAs) might be needed. There are several OECD initiatives, such as: the 

OECD guidance on application and interpretation of in-vitro developmental neurotoxicity, 

the draft guidance on IATAs to predict non-genotoxic carcinogenicity, and the IATA case 

study project, which is aiming to illustrate successful applications of IATAs.  

In a future chemicals risk management it might be necessary to develop a new system of 

endpoints based on NAMs to avoid redundancy and fill out the gaps in the current system 

based on animal testing. It might be more effective and precautionary to base the 

assessment for systemic toxicity on upstream events. In fact, genotoxicity and endocrine 

disruption are already pointing on upstream effects for which we have recognized a severe 

concern as these effects are known to lead to several very serious apical endpoints such as 

CMRs. 

Education and training 

JRC also engage in education and training as a major way to influence the progress in 

replacement of animal methods. We recently published a guidance on how to introduce 

the Three Rs in education programmes and curricula. To raise awareness among young 

students and children, JRC together with the European Schoolnet, developed a MOOC for 

training of primary and secondary school teachers. JRC also run a summer school on non-

animal approaches in science every second year for Master and PhD students, and young 

professionals.  


