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FROM QUESTION TO ANSWER 

 

European Commission 

 

European Parliament 

 

Member States 

 

EFSA (“self mandate”) 

Question? 

Risk  
Assessment 

Opinion 

Risk 
Management 

Risk 
Communication 

Industry 

Media 

Consumers 

Professionals 

Terms of 
reference 
 
Background 

Basic Principles in Chemical RA 
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Occurrence data 

(Concentration in 

food) 

Risk Characterisation 

CHEMICAL 

Food 

consumption  

Health-based guidance value 

Hazard Assessment 

 Toxicity 

Benchmark Dose/ NOAEL 

Exposure assessment 

Probabilistic 

/Deterministic  

Exposure 

estimates 

Toxicokinetics / Toxicodynamics 

Chronic Acute  

MOE ADI / TDI ARfD 

Uncertainty 

Factor 

Dorne et al, 2009- Trends in Analytical Chemistry 

IN A NUTSHELL… 
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Main title 
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DATA/EVIDENCE AVAILABLE IN CHEMICAL RA 

Tier 
Exposure Assessment 

 

Hazard 
identification 
 

Hazard 
characterisation 
 

Risk 
Characterisation 

  
  

Occurence Consumption TK TD TK TD 

0 
Semi-Q 

  
Default values No data No data 

in silico  
Read 
across 

Default 
values 
TTC 

Read across 
In silico 

Default UF 

e.g. Default values 
Qualitative 

  

1 
Point 

estimates 
  

Point estimates 
in food 

categories 

In silico 
Limited 

data 
Semi-Q 

In silico 
Limited data 
Read across 

in silico  
Basic TK 

Read 
across 

  

in silico 
Read across 

NOAEL 
Default UF 

e.g. Semi-
quantitative 

2 
Measured 

data 
  

Measured in 
some food 
categories 

Dossier 
data 
Qttve  

Dossier Data 

in silico  
ADME 
data 

  

NOAEL/ 
BMDL 

Default  
in silico  

UF 

e.g. Quantitative 
Deterministic/ 
Probabilistic 

  

3 
Large 
measured 
dataset   

Full patterns -
food categories 

Dossier  
and/or 
lit. (in 
vitro, in 
vivo) 

Data in 
dossier  
and/or  lit. 
(in vitro, 
OMICs, epi) 

MoA/AOP, Epi  data, 
PB-PK model, BBDR, 
BMDL 
Chemical specific 
adjustment factor 
(CSAF) 

e.g. Quantitative 
Full probabilistic 

Basic Principles in Chemical RA 
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DATA FROM DOSSIER: REGULATED PRODUCT 

Tier 
Exposure Assessment 

 

Hazard 
identification 
 

Hazard 
characterisation 
 

Risk 
Characterisation 

  
  

Occurence Consumption TK TD TK TD 

2 
Measured 

data 
  

Measured in 
some food 
categories 

 
Dossier 

data 
Qttve  

Dossier 
Data: 

genotox, 
tox 

in silico  
ADME 
data 

  

NOAEL/ 
BMDL 

Default  
UF 

e.g. Quantitative 
Deterministic/ 
Probabilistic 
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Tier 
Exposure Assessment 

 
Hazard identification 
 

Hazard charact 
 

Risk 
Characterisation 

  
  

Occurence Consumption TK TD TK TD 

3 
Large 
measured 
dataset   

Full patterns -
food 
categories 

Human 
Data 
Biomarker 
excretion/
blood 
 

Human data 
Biomarker 
renal 
toxicity 

PB-PK-BMDL 
(Human data) 
Chemical 
specific 
adjustment 
factor (CSAF) 

e.g. Quantitative 
Full probabilistic 

DATA-RICH CHEMICAL: CADMIUM 
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Tier 
Exposure Assessment 

 

Hazard 
identification 
 

Hazard 
characterisation 
 

Risk 
Characterisation 

  
  

Occurence Consumption TK TD TK TD 

0 
Semi-Q 

  
Default values 

No 
data 

No data 
in silico  

Read 
across 

Default 
values 

TTC 
Read 

across 
In silico 

Default UF 

e.g. Default 
values 

Qualitative 
  

DATA-POOR: EMERGING MYCOTOXIN  
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Scientific Basis of Uncertainty Factors 

 OpenFoodTox: EFSA’s Open 
Source Hazards Database 
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Main title 
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 Catalogue of EFSA’s chemical toxicity data since creation 

 -Contaminants (Human and Animal health) 

 -Vitamins and minerals (Human health) (NDA),  

 -Food additives and Nutrient Sources, Food contact materials, Flavourings 
and processing aids (Human Health) 

  -Feed Additives (Human and Animal Health, Ecotoxicology) 

 -Pesticides (Human and Animal health, Ecotoxicology) 

 

 Easy Reference and Crisis 

 -One reference DB Chemical Hazards: Search easily and efficiently 

 -Crisis: Quick and Easy access to all EFSA’s Hazard Data 

 

 International Harmonisation 

 - Use OECD Harmonised Templates (OHT) for data model (ECHA/OECD) 

compatible with IUCLID/ ECHA-OECD QSAR toolbox  

 -Search compounds by name, CAS number on e-chem portal 

 -Generate data sheet as summary of hazard id and charact (June 2016) 

 

 

 

  

 

 d 

OPENFOODTOX: EFSA' S CHEMICAL HAZARDS DATABASE 

Future Mixture RA EFSA 
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WHAT DOES OPENFOODTOX CONTAIN ? 

oChemical Information 
Information on chemical nomenclature (EU nomenclature, IUPAC, CAS... ), 
trade name, chemical group/panel (i.e. pesticide), chemical use (i.e 
fungicide), chemical structure (i.e triazoles, organophosphates….).  
 
 
oDocument descriptors 
Information on EFSA’s opinion for the specific chemical  or group of 
chemicals. Info from EFSA ‘s RAW system (question number, mandate, 
number), link to the document 
 
 
oToxicity Endpoint/ Hazard identification 
Information on critical toxicity study using OECD picklists when possible 
(species, dose, target organ…) 
 
oCritical study to demonstrate genotoxicity status 
Providing essential information of critical genotoxicity study when assessed 
 
oHazard /Risk characterisation 
Information for health based guidance values (ADI/TDI) uncertainty factors… 
 

Future Mixture RA EFSA 
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 TOWARDS  AN OPENSOURCE HAZARD DATABASE  

Tier 
Exposure Assessment 

 

Hazard 
identification 
 

Hazard 
characterisation 
 

Risk 
Characterisation 

  
  

Occurence Consumption TK TD TK TD 

0 
Semi-Q 

  
Default values No data No data 

in silico  
Read 
across 

Default 
values 

TTC 
In silico 

e.g. Default values 
Qualitative 

  

1 
Point 

estimates 
  

Point estimates 
in food 

categories 

In silico 
Limited 

data 
Semi-Q 

In silico 
data 
Read 

across 

in silico  
Basic TK 

Read 
across 

  

in silico 
NOAEL 

Default UF 

e.g. Semi-
quantitative 

2 
Measured 

data 
  

Measured in 
some food 
categories 

Dossier 
data 
Qttve  

Dossier 
Data 

in silico  
ADME 
data 

  

NOAEL/ 
BMDL 

Default  
in silico  

UF 

e.g. Quantitative 
Deterministic/ 
Probabilistic 

  

3 
Large 
measured 
dataset   

Full patterns -
food categories 

Dossier  
and/or 
lit. (in 
vitro, in 
vivo) 

Dossier  
and/or  lit. 
(in vitro, 
OMICs, Epi) 

MoA/AOP, Epi  data, 
PB-PK model,  
BBDR, BMDL, CSAF 

e.g. Quantitative 
Full probabilistic 
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CONTENT 

1,650 

Scientific 

outputs 

(metadata + 

DOI) 

4,400 

Substances 

(chemical 

identifiers 

including 

SMILES) 
10,000 

Toxicologica

l endpoint 

studies 
140 Positive 

genotoxicity 

studies 

12,000 risk 

assessment 

summaries 

Full Download Knowledge junction: 
https://zenodo.org/record/344883#.WUDqK_mGPIU 

Microstrategy Tool: https://dwh.efsa.europa.eu/bi/asp/Main.aspx?rwtrep=400 
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Basic Principles in Chemical RA 

Full Download Knowledge junction: 
https://zenodo.org/record/344883#.WUDqK_mGPIU 

OPENFOODTOX IN KNOWLEDGE JUNCTION 
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Main title 

Open Source in silico Tools  
to Quantify Toxicological 

Processes 
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 Case studies to develop in silico tools 

 

• QSAR model on pesticide Toxicity in bees 
(OpenFoodTox, US-EPA, DEMETRA DB) : Classifier 

 

• QSAR model to predict LC50 in rainbow trout 
(OpenFoodTox) : Continuous model 

-Physico-chem properties, structure, toxicity : R2 >0.75 

 

• QSAR model to predict NOAEL in rats (OpenFoodTox, 
Fraunhofer) : Continuous model  

-Physico-chem properties, structure, toxicity : R2 >0.75 

 

 Scientific report Summer 2017 

 

 

 

-OPENFOODTOX AND IN SILICO TOOLS- 

Future Mixture RA EFSA 
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Main title 
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Main title 



External  

dose 

Internal 

dose 

Target organ 

responses 

Toxic 

Effect 

Target organ 

metabolism 

Target organ 

dose 

External  

dose 

Toxic 

Effect 

External  

dose 

Internal 

dose 

Toxic 

Effect 

External  

dose 

Internal 

dose 

Toxic 

Effect 

Target organ 

Dose  

External  

dose 

Internal 

dose 

Toxic 

Effect 

Target organ 

metabolism 

Target organ 

Dose  

-Levels of Knowledge, Toxicokinetic and 

Toxicodynamic processes  

Toxicokinetics Toxicodynamics 



TK PLATE: Physiology, Metabolism and 
Internal dose 

Physiological  
Data 

External  

dose 

Internal 

dose 

Target organ 

metabolism 

Target organ 

dose 

Internal Dose 
TK parameters 
Tissue residues 
Interspecies Differences 
Human Variability 

Metabolism  
Data 

Chemical-  
Specific Data 
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Main title 
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CONCLUSIONS AND RECOMMENDATIONS 

 OpenFoodTox provide historical data from EFSA RA 

  Human, animal health and Eccological RA 

 

 QSAR models to support 3Rs and provide new tools 

 

 Next for OpenFoodTox:   

- Keep publishing Opensource data  once/twice a year 

-Improve DB include physico-chemical properties/TK data 

 

 Open Source TK models  to integrate exposure (external) 
to TK (internal)  and Toxicity by 2018 
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Many Thanks  

Questions ? 

jean-lou.dorne@efsa.europa.eu 


