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The EU’s

Chemicals Strategy 

for Sustainability

Ensure most harmful chemicals are 

not contained in consumer products

Promote safe and 

sustainable by design

Extend Generic Risk 

Assessment approach

Common open data 

platform on chemicals

Promote innovative testing 

and assessment methods
Better assessment of critical 

effects for more chemicals

Internationally recognised

standards and tools

“One substance 

one assessment”

Address chemical 

mixtures 

Make better use of ‘academic’ 

data in regulatory processes

https://ec.europa.eu/environment/strategy/chemicals-strategy_en
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Science Translation

Acceptance

Key elements
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Modern safety assessment toolbox

biokinetics

QSAR docking

existing 
animal data

clinical
data

human 
biomonitoring

'omics

High Throughput Screening

in vitro

Organ-on-Chip



Science supporting decisions

Slide courtesy of Luigi Margiotta-Casaluci



Issues not sufficiently addressed

Integration Benchmarks

Information 



Mechanistic NAM data are 
incompatible with current 
information requirements



of
Margin Safety



https://www.thedataschool.com.au

Generic Risk Assessment

Hazard classification



‘One Health …..One Toxicology’
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Translation
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• Aimed primarily at method users (June ‘21 to March ’22)

• Supporting action to extend REACH info requirements

• Emphasis on regulatory applicability and deployability

JRC Survey on NAMs*

o Many methods but few solutions - impressive range 

of technologies and tools but without clear purpose

o Demonstration rather than validation - case studies 
popular for illustrating and communicating concepts 

o A lot of variety but little standardisation - multiple 

ways of generating similar information

*New Approach Methodologies (ECHA 2016)



Avenues for uptake of NAM data

International 
Guidelines

Technical 
standards

Academic  
studies

• Mutual Acceptance of Data

• Legal certainty & quality assurance

• Efficiency and harmonisation

• Multiple uses including validation

• Keep pace with NAM development

• Important role in innovation

• Bespoke tools and design 

• Tackle complex problems

• Best practices influence quality



OECD Guideline on Defined Approaches

o First OECD Guideline to combine multiple 
alternative methods in a testing strategy 

o First time to include computational methods 
(structural similarity algorithms) in a Guideline 

o DAs for both hazard identification and potency 
based classification (GHS). The latter also 
provides a measure of confidence.



IATA for Developmental Neurotoxicity (DNT)



Guideline using ‘omics and machine learning 

o Genomic Allergen Rapid Detection 

(SenzaGen GARD®) methods for hazard 

identification and potency classification

o Cell-based test system combined with 

transcriptomics (~200 genes) and SVM 

based algorithm

o Scientific peer review by ESAC. Sets a 

precedent. Well worth a read!

o OECD resolved IPR and GLP issues

o Protocols highly platform dependant 
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CEN-CENELEC  Focus 

Group on Organ on chip



Better use of academic data 

• Registrants 

• EU agencies and committees
• Member States authorities

• Registrants 

• EU agencies and committees
• Member States authorities

• Researchers

• Editors & reviewers
• Publishers

• Repository managers

• Funders

• Researchers
• Sponsors

Data 
Generation

Documenting 
and reporting

Retrieving and 
submitting

Evaluation 
and use for 

assessments

Guidance Project (WP for Hazard Assessment)  
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Acceptance
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This book provides information on best 

practices and new thinking regarding 

the validation of alternative methods for 

toxicity testing. It covers the validation 

of experimental and computational 

methods and integrated approaches 

to testing and assessment. Validation 

strategies are discussed for methods 

employing the latest technologies

such as organ-on-chip systems, stem 

cells and transcriptomics, and for 

methods derived from pathway-based 

concepts in toxicology



E.A. Patterson, M.P. Whelan, A.P. Worth (2021) 

The role of validation in establishing the 

scientific credibility of predictive toxicology 

approaches intended for regulatory application, 

Comp. Tox, 17, 100144.

Principles/criteria of different validation frameworks employed within toxicology community



Scientific credibility and validation

Scientific Credibility* is the willingness of others 

to use the method/data to inform their decisions. 

7 Credibility Factors

Requires a process of social epistemology to 

develop a shared knowledge and understanding

between developers, users, and decision-makers.

*LW Schruben, Simulation, 34:101-105, 1980



August 2022
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https://publications.jrc.ec.europa.eu/repository/handle/JRC126724

JRC Science for Policy Report (Feb 2022)
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JRC Science for Policy Report (Feb 2022)

Current challenges in regulation of chemicals



31



32

Thank you

Maurice Whelan

Head of Unit, Chemical Safety and Alternative Methods,

Directorate for Health, Consumers and Reference Materials,

European Commission, Joint Research Centre (JRC).

maurice.whelan@ec.europa.eu

@MauriceAtEcvam
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