
SILIFOOD 

A TOOL TO SUPPORT THE RISK ASSESSMENT  

OF NON-EVALUATED SUBSTANCES 

Els Van Hoeck - Head of Service Organic Contaminants & Additives  



Food Contact Materials (FCM) 

MIGRATION 

HAZARD 
related to FCM substances 

Do FCM substances pose a risk to human health? 

Plastic FCM 
Positive list of starting substances in Annex I 

EU Commission 
Regulation 10/2011  

No such regulation for non-plastic FCM ! 

  Many non-plastic FCM substances not subjected 

to (recent) evaluation 

EU Commission 
Regulation 10/2011  

Plastic FCM 
NIAS should be risk assessed 

Guidance on how NIAS should be assessed is missing! 



     The methodology of EFSA requires : 
 

 Information on the evaluation status 
 

 Genotoxicity and carcinogenicity data 
 

 Health-based guidance value (HBGV) or 
 

 Reference points (RP) or 
 

 Cramer Classification (TTC approach) 

 

 

 

 

   

EFSA Risk Evaluation Methodology: RACE tool  

FAST risk evaluation of food contaminants, including FCM substances 

Endocrine (disrupting) activity not taken into account  

In silico tools not considered to fill the potential data gap  



SILIFOOD Tool 

Data requirements 
• Evaluation status 

• Genotoxicity and carcinogenicity data 

• Health based guidance value (HBGV) or 

• Reference points (RP) or 

• Cramer Classification (TTC approach) 

• Endocrine disrupting activity data 

Relevant endpoints 
• Genotoxicity 

• Carcinogenicity 

• Developmental and reproductive toxicity 

• Subchronic toxicity (NOAEL/LOAEL) 

• Endocrine activity 

• Bioaccumulation/ bioavailability potential 

Information sources In silico predictions 



Selection of information sources 

Content  
(FCM related, toxicological data for risk assessment, …)  

Accessibility of the database 

Possibility of integration in an automated workflow 

Regularly updated information 

Selection criteria 



Selection of information sources 

FCM-related lists/databases 

 

FCM database of Sciensano 

- Annex I of Regulation 
(EU) No. 10/2011 

- Synoptic Document, 2005 

- Swiss Ordinance   

- EFSA ESCO reports  

 (non-plastic FCM) 

- Council of Europe 
Resolutions 

Not (specifically) FCM 
related lists/databases  

 

EFSA OpenFoodTox database 

 

ECHA lists of evaluated 
substances 

- Annex VI of the CLP 
Regulation (Harmonized 
entries) 

- CoRAP list 

- Biocide Active substances 
list 

Lists for toxicological 
concern  

 

Candidate list (ECHA)  

 

SIN (Substitute It 
Now!) list 
 

Endocrine Disruptor 
lists  

 



Data collected from the selected sources  

Data collected in each data sources 

FCM DB 
EFSA 
DB 

ECHA DB Specific lists 

A
n

n
ex

 I 
 

R
eg

u
la

ti
o

n
 (

EU
) 

N
o

. 1
0

/2
0

1
1

 

Sy
n

o
p

ti
c 

d
o

cu
m

en
t 

2
0

0
5

 

Sw
is

s 
O

rd
in

an
ce

 
A

n
n

ex
 1

0
  

ES
C

O
 r

ep
o

rt
s 

C
o

E 
R

es
o

lu
ti

o
n

 

EF
SA

 
O

p
en

Fo
o

d
To

x 
d

at
ab

as
e 

C
LP

 h
ar

m
o

n
iz

ed
 

(C
M

R
) 

C
o

R
A

P
 li

st
 

B
io

ci
d

al
 A

ct
iv

e 
Su

b
st

an
ce

s 
lis

t 
(B

P
R

) 

SV
H

C
 

SI
N

 li
st

 

ED
 li

st
s 

Evaluation status 

Legal limit (SML) – Restriction & specifications 

Health based guidance value  
(e.g. TDI/ADI) 

CMR information 

ED information  



Selection of (Q)SAR models 

 Collaboration with the Institute Mario Negri 
 

 Various models already developed for 
endpoints related to: 

• Human toxicology 
• Physico-chemical properties 

• Eco-toxicology 
• Environmental properties 
  

 Freely and publicly available 
 

 Applicability Domain Index (ADI) provided 
for each model’s prediction assessing the 
reliability of the predictions 

https://www.vegahub.eu/portfolio-item/vega-qsar-models-qrmf/  

https://www.vegahub.eu/portfolio-item/vega-qsar-models-qrmf/
https://www.vegahub.eu/portfolio-item/vega-qsar-models-qrmf/
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Based on EFSA Note for Guidance for the preparation of an application for the safety assessment of a 

substance to be used in plastic Food Contact Materials 

 

Selection of (Q)SAR models 

Genotoxicity  
- Gene mutation (A) 
- Structural and/or numerical chromosome 
aberration (B) 

• Mutagenic consensus model (A) 
• Chromosomal aberration model (B)  
• In vitro micronucleus model (B)  
• In vivo micronucleus model (B)  

Carcinogenicity 6 models for oral exposure 
• 5 qualitative models: ANTARES, ISSCAN-CGX, ISS, CAESAR, Oral slope classification 

model 

Developmental and reproductive toxicity • Developmental toxicity (CAESAR)  
• Developmental/Reproductive toxicity library (PG) 

Subchronic toxicity (NOAEL) • NOAEL (IRFMN/CORAL) 

Bioavailability/Bioaccumulation potential • LogP model(s) 

Endocrine activity  • Estrogen receptor binding affinity model 
• Estrogen receptor mediated effect 
• Androgen receptor effect 
• Thyroid receptor alpha effect 
• Thryoid receptor beta effect 

Additional information on endocrine activity 



 Stand-alone JAVA application to be installed on computer 

 

 Publicly available with a user manual 

 

 Designed to collect data for FCM single organic substances 

SILIFOOD software implementation 

TOX   DATA 



1. Insert the “input compound” (chemical 

identifier*) and select the “Input type” 

*CAS number, the SMILES or the FCM 

number of the target compound. 

 

2. Select the directory for the output on your 

computer by clicking on “Select directory” 

The pdf report generated by the tool will 

appear in the folder selected here. 

 

3.  Click on “Start calculation” to run the 

workflow and generated the report. 

 

How to run the software? 

2 

3 

1 

1 

2 

3 



PDF report – Introduction 

1st page of the report 



PDF report – Identification of the substance 



PDF report – Existing data collection 



PDF report – Existing data collection 



PDF report - Inclusion in lists and bioavailability  

Lipinski rule: No more than one violation of these criteria 

LogP ≤ 5  

Molecular weight ≤ 500 g/mol 

Hydrogen bond donors < 5 

Hydrogen bond acceptors < 10 

Additional criteria 

Polar surface area (Angström) ≤ 140  

Number of rotating bonds ≤ 10 

Based on the following criteria:  

(Van Bossuyt et al., 2016) 



PDF report – VEGA models predictions 

Colour code: 

Active/ Toxicant 

Possible Active or 

Possible NON-active 

Inactive/ NON-Toxicant 



PDF report – VEGA models predictions 

The workflow does not check if the exclusion criteria apply  
nor if the substance belongs to a specific class  

(mutagen and/or carcinogen, organophosphate or carbamate)   



PDF report – References list 

Lists and databases will be 
updated on a regular basis 



 Diisobutyl phthalate (DiBP) known to migrate from different FCM  
 

    (211 entries in the FCCmigex database and 99 references) 
 

 DiBP not present in Annex I  Present in plastic as NIAS 
 

 Migration study with polycarbonate replacement baby bottle showed 
migration of DiBP from 1 bottle (out of 24) (Onghena et al., 2016) 

 

 Previous risk assessment performed by Sciensano in 2016 (Mertens et al., 2016) 

 

 Worst-case daily exposure scenario calculated at 3.5 µg kg-1 bw day-1   
 

     (infants of 3 kg drinking 100 mL 6-7 times a day) (Mertens et al., 2016) 

 

 

 

Case study with Diisobutyl phthalate : Background 

Application of the RACE tool with data collected by the SILIFOOD tool 



Risk assessment of DiBP based on EFSA RACE tool  

EFSA supporting publication (10.2903/sp.efsa.2019.EN-1625) 

Pre-decision tree for food contact materials 
Decision tree for food contact materials 



Step 1. Molecule input/ Identification of the substance 
 

Step 2. Data collection: Evaluation data in the context of FCM use 

Step 3. Data collection: Evaluation data in a non-FCM context 

• EFSA OpenFoodTox database  

• ECHA lists of evaluated substances 

Step 4. Presence on a specific list of toxicological concern 
 

Step 5. Bioavailability/bioaccumulation potential assessment 

Step 6. Hazard identification by (Q)SAR predictions 

• Genotoxicity  

• Carcinogenicity  

• Reproductive and developmental toxicity  

• NOAEL (subchronic oral toxicity data: 90-day study) 

• Endocrine activity 
 

Step 7. Application of the Threshold of Toxicological Concern (TTC) 

approach 

 

Collection of data with SILIFOOD 

Collection of existing data 

Use of in silico tools/ (Q)SAR 

models to fill potential data gap 

Use the TTC approach 



Risk assessment of DiBP based on EFSA RACE tool  

Pre-decision tree 

  

  SML for paper & board only for informative purpose 
and not applicable in this case 

 The risk evaluation started with the decision tree 

  



1st step: Is the compound genotoxic and carcinogenic? 
 

 

 Classification on the Annex VI of CLP Regulation? R1B 

 Genotoxicity study in EFSA OpenFoodTox database? No data 

 

In silico predictions 
using the VEGAHUB 

No clear indication that the compound is a 
genotoxic carcinogen 

Decision tree for food contact materials 
 

Existing data 

Risk assessment of DiBP based on EFSA RACE tool  



Risk assessment based on EFSA RACE tool (Theory)  

Next steps:  
 

Collection of/Search for a reference value 
 
Comparison with the exposure assessment: 
 



Next steps:  
 

Collection of/Search for a reference value: 
A) An ARfD (for acute exposure),  

B) A chronic HBGV (TDI, TWI, TMI, ADI or other) or 

C) A Reference Point (RP) 

 

(A) 

(B) 

(C) 

A) No 
B) No 
C) No RP in existing data,  
 BUT NOAEL predictions with good reliability 

Data collected by the SILIFOOD tool 

Risk assessment of DiBP based on EFSA RACE tool  



Low concern for public health 

Next steps:  
 

Comparison with the exposure assessment 
Ratio RP/ Exposure > 300*  
(MoS generally accepted by the EFSA Working Group (EFSA, 2019))  

(A) 

(B) 

(C) 

Exposure data collected from previous studies 

Risk assessment of DiBP based on EFSA RACE tool  

Exposure: 3.5 µg/kg bw/day (Mertens et al., 2016) 

Reference point 

Exposure 
= 

38.07 mg/kg bw/day 

3.5 µg/kg bw/day 
= 10 877 

> 300 

* Additional uncertainty factor could be needed to 
deal with predicted value but no consensus on it so far  



Evaluation of the potential ED activity  

Supported by VEGA models  

Information from data sources:  

DiBP is identified at EU level to be 
endocrine disruptor/ to have endocrine 
disrupting properties for human health 



 A (semi-)automated workflow has been developed and implemented in a publicly 
accessible and user-friendly software 
 

 The inclusion of the in silico models in addition to the data sources allows to fill data gaps 
 

 The data collected from the tool support the risk assessment of non-evaluated substances 
 

 Combination of the hazard collection with migration or exposure data or predictions 
(VERMEER FCM, MERLIN-EXPO) 
 

 Software and user manual will be made publicly available on the VEGA Hub website 
 

 Software/application extension integrated to update the lists and databases on a regular 
basis 

 

 

 

Conclusion & future perspectives 



Applicability of in silico tools to support the risk assessment of non-evaluated substances 

migrating from food contact materials (RF 21/6349) 

 

 Project partners: 

 Coordinator: Ilse Van Overmeire, Service Risk and Health Impact Assessment [RHIA] 

 Promotors :  Birgit Mertens [RHIA] 

     Els Van Hoeck, Service Organic Contaminants and Additives [OCA]  

 Scientific collaborator: Camille Streel [RHIA] 

 

 Start-Finish dates: 01/10/2021 – 31/03/2023 
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 Financed by the Belgian Federal Public Service – Health, Food Chain Safety and Environment  

General information 



Contact 
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