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STEPS IN CHEMICAL RISK ASSESSMENT
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Step 1

Hazard Identification

Step 2

Hazard Characterisation

Step 3

Exposure Assessment

Step 4

Risk Characterisation 

Identify toxic effects

Quantify toxic effects:
- Dose response
- Reference Point/Point of Departure
- Reference value

Occurrence x Consumption

Hazard vs Exposure: Risk

Risk assessment: question to answer is the problem formulation step, then:

• Fit for purpose

• Use tiered approaches depending on data available, time and resources



OPENFOODTOX: EFSA’S CHEMICAL HAZARDS DATABASE
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Open-source database of toxicological 
information since EFSA’s creation (2002)

• “One-click" tool for risk assessors, risk 
managers and stakeholders

International data harmonisation and sharing

• OECD Harmonised Templates 

Developing future methods and tools as 
alternatives to animal testing

• Basis for developing in silico models

hiips://www.efsa.europa.eu/it/data -report/chemical-hazards-database-openfoodtox 



WHAT DOES OPENFOODTOX CONTAIN?
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Chemical 
Information

EFSA Outputs

(Eco)toxicological 
Information

Substance identifiers (CAS n., IUPAC, SMILES):

• Single Substances (e.g. pesticides)

• Group of Substances (e.g. mixture/formulation)

Metadata

• Literature reference (title, publication date)

• link (doi) to the literature

Reference points

• No Observed Adverse Effect Level (NOAEL)

• Lethal Dose 50 (LD50)

Reference Values

• Regulated products: e.g., ADI for pesticides

• Nutrients: e.g., DRV for vitamins and minerals

• Contaminants: TDI for acrylamide



OPENFOODTOX: MICROSTRATEGY TOOL AVAILABLE ONLINE
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hiips://www.efsa.europa.eu/en/microstrategy/openfoodtox



• Reference Values

• Populations

MICROSTRATEGY TOOL: REFERENCE VALUES
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11,400 toxicity studies



• Reference Points

• Studies

• Species

MICROSTRATEGY TOOL: REFERENCE POINTS
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2,250 Assessments
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OPENFOODTOX 3.0 - PROJECT OVERVIEW

• Improving the interoperability of EFSA’s OFT 3.0 database with IUCLID 6 and the

EU Common Data Platform on Chemicals (1S1A);

• Developing NAMs such as in silico tools to enhance OFT usability as a supporting

tool for risk assessment activities.

OC/EFSA/IDATA/2022/02
Tender specs 



EFSA OPENFOODTOX WORKING CONTEXT IN IUCLID

1. New Working Context “EFSA Chemicals Database” available in
IUCLID 7 (May 2022 release)

2. Substance and Mixture datasets available in EFSA Chemicals
database Working Context

3. Key information (Flexible/Endpoint Summaries) and Detailed results
(EndpointStudyRecords)

4. Potential application/extension to other chemicals db (food
additives/flavourings, botanicals).



EFSA IUCLID Public Instance (TBD)

EFSA Knowledge Junction

Common Data Platform 
on Chemicals (TBD)

OECD eChemPortal

IUCLID Data 
Extractor

OECD QSAR Toolbox

APIs (?)

- Machine readable formats
- FAIR principle (findability, accessibility, 

interoperability, reusability)

Data ingestion

Data dissemination

EFSA 
OpenFoodTox

1. Update of OFT 2.0:

▪ Migrating OFT 2.0 database (xlsx) to IUCLID 6

▪ Data quality check of OFT 2.0

OPENFOODTOX 3.0 – OBJECTIVE 1 
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2. Further development of OFT 3.0 - collection/integration of new properties into IUCLID:

▪ Physico-chemical properties (OHTs 1-23);

▪ Environmental Fate and Behaviour (OHTs 24 to 40 & 401) (pesticides, feed additives, 
contaminants)

▪ Use and exposure (summary data) (OHTs 301 to 306);

▪ Intermediate effects/mechanistic data (OHT 201).

▪ In vitro and in vivo toxicokinetic data (HHRA; AHRA; ERA) (OHTs 58; 201)

▪ In vivo critical and non-critical toxicological data (i.e., CAGs, non-critical target 
organs for all chemicals)

OPENFOODTOX 3.0 – OBJECTIVE 2 
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3. Development of in silico models and implementation within EFSA tools:

OPENFOODTOX 3.0 – OBJECTIVE 3

▪ Integration of read-across and grouping tools according to mode of

action/mechanistic understanding of substances in mammals:

➢ Considering RA of combined exposure to multiple chemicals (EFSA GD 2021).

➢ VERA, ToxRead, QSAR for MoA or AOP (e.g., SA based)

➢ Publishing EFSA Knowledge Junction (Zenodo), peer reviewed literature

▪ New in silico models using new properties (collected in Objective 2):

➢ Predicting environmental fate, TK and in vitro toxicity in species of relevance to EFSA’s for
human, animal and environmental RA.



NAMs - in silico tools

#OpenEFSA



OPENFOODTOX AS BASIS FOR DEVELOPING NAMS
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New Approach Methodologies

(NAMs)

Genotoxicity
Toxicokinetics in vitro/in vivo
Toxicodynamics in vitro/in vivo

Chemical structure

Physico-chemical properties

Chemical 
Information

(Eco)toxicological 
Information

Cheminformatics – in silico tools 

(Q)SAR Read-across Grouping PBPK models

EFSA TK 
Plate



• More than 15 QSAR models developed (different species of human

health and ecological relevance such as mice, fish, earthworms, bees)

OPENFOODTOX AS BASIS FOR DEVELOPING QSAR MODELS
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In silico models

“From animal testing to computer testing”



2019

2020

2021

Pilot assessment

Chronic AChE inhibition

Cranio-facial malformations 

2019

2020

2022

OPENFOODTOX 3.0 FOR CRA PESTICIDES

▪ In vivo critical and non-critical
toxicological data (i.e., CAGs, non-
critical target organs for all
chemicals)



OPENFOODOTOX 3.0 - BENCH MARK DOSE CALCULATIONS 

▪ Trial of new table in Repeated dose
toxicity in IUCLID/OpenFoodTox to
support Bench Mark Dose calculations
within EFSA’s R4EU
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OPENFOODTOX 3.0 TO REPORT MECHANISTIC DATA (OHT 201)
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EFSA-ECHA PROJECT ON REPORTING QSAR DATA IN IUCLID/OHTS 
AND OPENFOODTOX 3.0

▪ IUCLID 6 fully implements the OECD Harmonised Templates (OHTs) for reporting
chemical test summaries;

▪ QSAR data can be reported in IUCLID 6 using the QPRF; however, the QPRF is provided
by IUCLID users as pdf attachment thus limiting data extraction/analysis.

▪ QSAR specific fields are NOT available in IUCLID (e.g., reliability, analogues)

Revising current OHTs structure to further
harmonise the reporting of QSAR-based data
in structured format in IUCLID/OHTs by:

➢ mapping QPRF fields to OHTs structure

➢ implementing the new fields in the OHT

format/IUCLID.

QSAR Prediction Reporting Format (QPRF) template



CONCLUSIONS AND FUTURE PERSPECTIVES
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OpenFoodTox (OFT) 2.0

▪ Updated version of DB available open source (Zenodo, Micro-strategy tool) including new

properties (1,240 substances from 667 Opinions):

oADME/PK/TK

oPhys-chem 

▪ New QSAR models and VERA tool developed using OFT data for a range of species and 

endpoints;

▪ Predicted values using 23 VEGA models for a range of pp;

▪ Final External Report (by contractors) by June 2023.

NEW
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CONCLUSIONS AND FUTURE PERSPECTIVES
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OpenFoodTox (OFT) 3.0

▪ First available version of OFT db in IUCLID 6 by Dec 2023;

▪ Additional EFSA’s hazard datasets (e.g., food flavourings, 

botanicals, food enzymes) integrated into OFT;

▪ Interoperability of OFT with EU Common Data Platform on 

Chemicals (EU CDPC) and OECD IT environment (e-

ChemPortal, OECD QSAR Toolbox);

▪ New in silico tools (e.g., QSARs, read-across, grouping based 

on AOPs) available in 2025.

EFSA 
OpenFoodTox
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