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Main sources and types of data received by EFSA
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EFSA’s use of alternative approaches in chemical risk 
assessment: the past two decades
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In vitro approaches for genotoxicity 
testing

▪ Established battery of in vitro tests

▪ When clear absence of genotoxicity there is no 
need for in vivo tests

TTC approach in chemical risk assessment

▪ Used by EFSA since 2004 for flavourings (EFSA 
Guidance from 2010 under review)

▪ For some impurities, metabolites and degradation 
products

▪ Pharmacologically active substances present in 
food of animal origin

▪ Combined exposure to multiple chemicals

▪ 2019 Guidance
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Read-across in chemical risk assessment

▪ Flavourings

✓ 1996-2006: Grouping of ~2650 existing flavourings 
into 34 groups of substances of structurally related 
compounds expected to show similar metabolic and 
biological behaviour

✓ Flavouring Group Evaluations (FGEs)

✓ Procedure for evaluation of new flavourings

▪ Combined exposure to multiple chemicals
✓ Read-across from similar mixtures (sometimes 

referred to as sufficiently similar mixtures)

✓ Grouping chemicals into assessment groups

▪ Food contact materials (ad-hoc)



Example: Pesticide metabolites
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Module 1: Genotoxicity assessment
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Plant metabolite in 
food or processing

Step 12
ADI (parent)

<0.01mg/kg bw/day  OR
ARfD (parent)

<0.025 mg/kg bw?

Step 13
Major metabolite in food(a) 
or in processing study(b)?

NO No concernNO

Step 17
Testing strategy (if required), 

grouping

YES

Plant metabolite in 
feed

Step 14
Major metabolite in 

feed?(c)

No concern

Step 15
Livestock dietary intake 

(parent and major 
metabolites) 

>0.004 mg/kg bw?

YES

Step 16
Major metabolite in 

animal commodities?(d)
YES

NONO

NO

YES

YES

Step 18
Assessment of toxicological burden and 
of contribution of individual compounds 

to the toxicological burden 

Step 19
Residue definition (sum of compounds form ≥75% of toxicological burden)

Module 1: Assessment of genotoxicity

Step 10
General toxicity of 

metabolites 
characterised?

Step 11 (optional)
Cumulative exposure>TTC

OR 
Inconclusive?

NO No concernNO

Module 2: Assessment of general toxicity

YES
YES

Module 3: Decision on residue definition

Step 3
Metabolite is 
classified as 
genotoxic?

YES

Step 9

Further actions by risk assessors/
managers case by case

Step 5 and Step 6
(Q)SAR Prediction

Read across: Genotoxicicty 
profiling and grouping of 

metabolites (including major rat 
metabolites)

Step 7 (optional)
Combined exposure 
(after grouping)  > 

TTCgenotox OR 
inconclusive?

Step 8
Testing battery on 

group representative

Genotoxicological 
concern?

Step 1 and Step 2
Metabolites identified at any level in residue 

metabolism studies
Exclusion of metabolites of no concern

Step 4

metabolites 
genotoxicity

characterised?

No

YES

NO

YES

PREDICTED 
NON-GENOTOXIC NO NO

Metabolite in animal 
commodities

PREDICTED GENOTOXIC 
OR INCONCLUSIVE

Negative?

YES

NO

YES



The future of chemical risk assessment in EFSA: New 
projects, new challenges and new ambitions
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Changing the way to do Risk Assessment: EC Policies
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▪ Development for a horizontal Guidance on the use of RAx in 
EFSA and by its Scientific Panels
➢Testing the regulatory applicability of RAx to chemicals in remit of food 

safety

➢Testing opportunities for biological RAx

➢Testing opportunities to underpin RAx with NAM

▪ Procurement to test RAx using EFSA’s database on plant 
protection products

Read-Across Approaches for Food Safety
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▪ In vitro tests may provide insights into a nanomaterial’s hazard and its mode 
of action upon e.g. internal exposure.

▪ In vitro toxicity tests have an advantage, because, when properly designed, it is 
usually possible to monitor directly the cellular internalisation and 
subsequent fate of the nanoparticles. 

▪ In vitro studies may provide mechanistic information on the toxicokinetics and 
toxicodynamics of the nanomaterials.

▪ Informing the weight of evidence approach.

Risk Assessment of Nanomaterials
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▪ The IATA were developed to assess 
the applicability of the DNT in vitro 
testing battery (IVB), designed to 
explore fundamental neuro-
developmental processes, in the 
regulatory risk assessment of 
pesticides

▪ Case studies show the applicability of 
the DNT-IVB for hazard identification 
and characterisation and illustrate the 
usefulness of an AOP-informed IATA for 
regulatory decision making.

DNT
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▪ To facilitate the assessment, and also 
minimise the need for repeating animal 
studies, NAM-based studies should be 
considered. 

▪ The integration of available animal and 
human studies with NAMs may provide 
the mechanistic understanding 
required for implementing the use of 
AOP approaches.

Non-Monotonic Dose-responses
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▪ Human risk assessment of combined 
exposure to multiple chemicals

▪ Incorporation of MoA/AOP

▪ Recommendations
▪ Support integration of data generated from NAMs 

as currently investigated world-wide (OECD, US 
EPA, EFSA) and Horizon 2020 and Horizon Europe 
programmes (EuroMix, EUTOXRISK, HBM4EU, PARC 
etc.).

▪ Further develop and implement in silico approaches 
that could support grouping of chemicals. This will 
support the development of NAMs for grouping 
multiple chemicals based on a) predictions of the 
interaction between chemicals and their molecular 
targets, b) predictions of toxicological endpoints. 

Criteria for grouping for RA
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Common MoA/AOP 

Common Toxicological Effect
(Adverse Outcome) 

Common Target 
Organ/ System

Yes

Include in 
assessment group

In
cr
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si

n
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ce

rt
a
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ty

No

Exclude from 
assessment group

Unknown/No

Unknown

Unknown

Yes

Yes

No

Chemicals under Consideration
Defined from terms of reference 

AND Passing the gate keeper step



▪ Pesticides: neurodegenerative diseases

▪Nanomaterials: GI uptake and genotoxicity

▪Artificial intelligence for NAMs

▪ PFAS immunotoxicity

▪Essential oils as feed additives and interspecies metabolic 
differences

▪ TKplate 2.0 (Open-Source Platform integrating PBTK Models and 
Machine Learning Models) 

▪ Human variability in toxicodynamics (qAOPs)

Collaborative (outsourced) NAM case studies
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Chemical Risk Assessment - a vision for the coming years
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EFSA’s Engagement: EU Landscape
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ASPIS Consortium 
(RISK-HUNT3R, 

ONTOX and 
PrecisionTOX)



EFSA’s Engagement: International Landscape
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Food safety 
agencies

ILMERAC



Funding

Some final thoughts – how to move to NGRA?
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Collaboration, acceptability and sustainability
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Thank you! 
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