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o Guide research on alternative methods 

o Coordinate validation within the EU 

o Disseminate information on the 3Rs 

o Promote stakeholder dialogue 

o Promote international acceptance 

Duties and tasks* 

* Article 48 of the Directive, Annex VII 

European Union Reference Laboratory  
for Alternatives to Animal Testing 
 

Established under the Directive 2010/63/EU on the 
protection of animals used for scientific purposes 
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 adverse outcome 
or disease 

new in vitro methods 

knowledge of alternative 
approaches 

Objectives 
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VALIDATION 

Gathering of 
information 

(Modular 
Approach) 

Peer-review 
 

EURL ECVAM 
Assessment 

EURL ECVAM 
Recommendation 

EU NETVAL 

ESAC Ind./CROs 

COLLABORATION & 
DISSEMINATION 

PARERE ESTAF 

ICATM EU NETVAL 

3Rs Centres ESAC 

Regulatory 
Acceptance 

Implementation 
and Use DG ENV 

DG GROW 

DG SANTE 

The role of EURL ECVAM in the 

evolution of regulatory methods 

PROMOTION 

http://www.oecd.org/home/0,3675,en_2649_201185_1_1_1_1_1,00.html
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Why do we need validation? 

 

 Essential prerequisite for regulatory acceptance of 

a method/approach 

 

 Regulators and end-users need to be confident 

and convinced that an alternative approach can 

provide a similar level of protection of human 

health or the environment when compared to 

traditional methods 
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Crisis in reproducibility 
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Hartung et al. (2004). ATLA 32, 467-472  

"No sequential assessment needed" 

Modular Approach to Validation 

Validation Process 



9 

Current challenges in 

validation 

Context 
e.g. IATA 

Information 
requirements  No one-to-one 

replacement 
methods! 

Benchmarks 
relevant ref. data 

human 
relevance 

Time 
Constraints 
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DATA 
INTEGRATION 

PREDICT SAFETY 

Exposure modelling 

Cheminformatics & 
QSAR modelling 

Predictive toxicology 

Cell cultures 

3D tissues 

Organ-on-a-chip 

High content 
imaging 

'OMICS 

HTS 
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Integration: an evolving concept… 
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Integrated Approaches to 

Testing and Assessment (IATA) 

A framework for hazard identification, 

hazard characterisation and/or safety 

assessment of chemicals based on 

multiple information sources, i.e. 

physicochemical properties, non-testing 

methods (QSARs, read-across), testing 

methods (in chemico, in vitro, in vivo) 

 

 

 

…now embraced at global regulatory level 
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IATA generic framework 

Extent and type of information sources 

used within an IATA depend on: 
• The chemical under investigation 

• The specific regulatory need 

• Existing constrains 

• Quality and adequateness of existing information 

• Availability of methods to generate additional 

information 

There are potentially many different ways of applying an 

IATA for a given chemical and regulatory need 
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1. Skin 

Penetration 

2. Electrophilic 

substance: 

directly or via 

auto-oxidation 

or metabolism 

3-4. Haptenation: 

covalent 

modification of 

epidermal proteins 

5-6. Activation 

of epidermal 

keratinocytes & 

Dendritic cells 

7-8. Presentation of 

haptenated protein by 

Dendritic cell resulting 

in activation & 

proliferation of specific 

T cells 

9-11. Allergic Contact 

Dermatitis: Epidermal 

inflammation 

following re-exposure 

to substance due to T 

cell-mediated cell 

death  

Chemical 

Structure & 

Properties 

Organism 

Response 

Organ 

Response 

Cellular 

Response 

Molecular 

Initiating 

Event 
AOP 
(OECD) 

Q (SAR)s 

In vitro skin 

penetration 

In silico 

toxicokinetic models 

Human T cell 

priming/proliferation 

assay (hTCPA) 

KeratinoSens 

LuSens 

SENS-IS  

h-CLAT  

GARD 

IL-8 Luc 

U-SENS  

DPRA 

PPRA Guinea Pig 

Maximisation Test 

Human repeat insult 

patch test (HRIPT) 

LLNA 

Human clinical and/or 

accidental exposure 

data 

Buehler Test 
ARDA 

EASA 

Skin sensitisation: information sources 

 by key event 
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Hirota et al. (2015) J. Appl. Toxicol.: 

Artificial Neural Network 

Van der Veen et al. (2014) Regul. Toxicol. Pharmacol.: STS 

Jaworska et al. (2015) Arch. Toxicol.: 

Bayesian Network 

Takenouchi et al. (2015) J. Appl. Toxicol.: STS & ITS 
Bauch et al. (2012) Regul. 

Toxicol. and Pharmacol.: 

2 out of 3 

Many possibilities of combining information 
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• A Defined Approach consists of a 
fixed data interpretation 
procedure (DIP) applied to data 
generated with a defined set of 
information sources  (formalised 
decision-making approach) 
 

• The result can either be used on 
its own, or together with other 
information sources within an 
IATA 

OECD Guidance Document No. 255 

Defined Approaches 
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IATA & Defined Approaches (DA) 

 

In vivo Test Guidelines 

In vitro Test Guidelines 

(Q)SAR models 
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Casati et al. (2018). Arch. Toxicol. 92 (2), 611–617. 

OECD Guidance Document No. 256 
(DAs for skin sensitization) 
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Validation of alternative methods in a 

regulatory context …the 3Ps 

While the purpose and principles of validation remain 

relatively constant, the process of validation needs to evolve 

to keep pace with scientific progress and to benefit from it.  

One size doesn’t fit all. 

Approach needs to be fit for 

purpose!  
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Evaluation, validation and translation into regulation of 

in vitro test methods 

Thyroid hormone signalling disruption 

Exploring more efficient ways to validate mechanistic methods 
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• Variability of animal data should be characterised and 
considered when evaluating alternative approaches 

 

• Relevance to predict human effects should also be 
considered, where possible (in the case of human health 
endpoints) 

How should we interpret performance statistics of non-

animal approaches?  What does it mean that that a 

certain in vitro method or approach has e.g. 80% 

accuracy? 

Use of benchmark animal data 
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Example: Local Lymph Node Assay (LLNA) 

“A level of accuracy of non-animal approaches for 

identifying non-sensitisers, moderate sensitisers and 

strong sensitisers of 70%, 70% and 80%, respectively, 

would be comparable to the performance of the LLNA” 

Use of benchmark animal data 
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• Method validation continues to be necessary in order to increase 
trust and facilitate regulatory acceptance (e.g., OECD) 

• Validation should continue being fit for purpose, e.g. 
accommodate a shift in emphasis from individual methods to 
integration of multiple information sources 

• Used as a tool to characterise the performance of a method or 
DA and the uncertainty associated with their predictions 

• Important to characterise (human) relevance and uncertainty of 
reference in vivo method 

• Compare uncertainty of alternative approaches with uncertainty 
of standard in vivo methods 

Validation of alternative methods: 

the way forward 
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Stay in touch 

 
•EU Science Hub: ec.europa.eu/jrc 

•Twitter: @EU_ScienceHub #ECVAM 

•YouTube: EU Science Hub 

•LinkedIn: Joint Research Centre 

•Facebook: EU Science Hub - Joint Research Centre 


