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SUP Directive (EU)
2019/904‘‘

’’
Royal Decree 

of
25/05/2024

‘‘
’’

Ban on certain single 
use plastic in Europe‘‘

’’

FEVIA (Federation of 
Belgian Food Industry) 

-
100% of reusable, 

recyclable or 
biodegradable

packaging by 2025

‘‘
’’

New 
materials/applications 
are appearing on the 
market due to….



Market study

Ciano et al., 2023 (DOI: 10.3390/foods12142737)

59 Websites consulted

WEB SCRAPING
Green, Sustainable, eco friendly, 
green, recycled, compostable, 
natural, zero waste, reusable etc…
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& 

HARMONIZATION 



Market study

Paper & Board
37%

Other (Paper 
analogues -
Bagasse)

10%

Wood analogues
9%

Metals & 
Alloys
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Textile
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Wood
7%

Silicones
6%

Bioplastic
5%

Plastic - Recycled
5%

Other (New application)*
2%

Glass
2%

Special cases

Ceramics

Food used as FCM

Other (Stone)

Other
5%



Introduction

What are the 

potential risks 
related to these FCM?



Sampling

58

Takeaway

articles
20

Straws



Identification of potential migrants

Analytical strategy

Migration experiments
According to the EURL 
kitchenware guidelines



How were analysed the samples ? 

1 dm²

1

2



Quantitative analysis of 
organic substances 

using GC-MS/MS, LC-GC-FID, 
LC-MS/MS

Identification of potential migrants

Analytical strategy

Migration experiments
According to the EURL 
kitchenware guidelines

Targeted screening of 
substances included in 

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

Untargeted screening
using GC(xGC)-TOF/MS



Targeted analyses

91
Compounds

Bisphenols

MOSH/MOAH

Plasticizers & Phthalates

PFAS

Primary aromatic amines

Photoinitiators



PAA in takeaway articles
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PLA coating
1 amine found out of 25 in
3 samples out of 58 (5,2%)

3,3-DMB is carcinogenic

Can be use in the production of azo dyes and 
insoluble pigments in the paper industries

Is used in the production of plastics for 
coating



Bisphenols in takeaway articles
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Recycled

2 bisphenols found out of 5
11 samples out of 58 (19,0%)

BPS ranging from 0.008 up to 0.017 mg/kg
BPA ranging from 0.004 up to  0.026 mg/kg

Fast food articles



Photoinitiators
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2 photoinitiators found out of 20
8 samples out of 78 (10.2%)

Benzophenone ranging from 0.0023 up to 0.005 mg/kg
HCPK ranging from 0.003 up to 0.02 mg/kg 

Photoinitiators are used in the UV curing processes 
of inks and lacquers applied to the packaging 
surface, mainly cardboard boxes

Fast food articles



Phthalates
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3 phthalates found out of 14
12 samples out of 20 (60%)
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7 phthalates found out of 14
38 samples out of 58 (65,5%)

Straws Takeaway articles



Mineral oil - MOSH
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100% of samples contained MOSH
Max concentration: 51.0 mg/kg
Average concentration : 3.4 mg/kg



Mineral oil - MOAH
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89% of samples contained MOAH
Max concentration: 1.76 mg/kg
Average concentration: 0.25 mg/kg



PFAS

6 PFAS found out of 25
33 samples out of 58 (56,9%)

7 PFAS found out of 25
2 samples out of 20 (10%)

Takeaway articles

Straws



Quantitative analysis of 
organic substances 

using GC-MS/MS, LC-GC-FID, 
LC-MS/MS

Identification of potential migrants

Analytical strategy

Migration experiments
According to the EURL 
kitchenware guidelines

Targeted screening of 
substances included in 

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

Untargeted screening
using GC(xGC)-TOF/MS



Targeted screening

Target screening method by LC-HRMS of 

~ 100 substances 
included in Annex I of Regulation (EU) No. 10/2011 Paper and board FCM are often coated 

with plastic

LC-Orbitrap



Targeted screening

IDENTIFIED SUBSTANCES

% SAMPLES WITH A DETECTION
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Quantitative analysis of 
organic substances 

using GC-MS/MS, LC-GC-FID, 
LC-MS/MS

Identification of potential migrants

Analytical strategy

Migration experiments
According to the EURL 
kitchenware guidelines

Targeted screening of 
substances included in 

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

Untargeted screening
using GC(xGC)-TOF/MS



Untargeted screening

GC(xGC)-TOFMS

LECO PEGASUS BTX

Untargeted analyses on a subset of samples
58 substances were identified

Average of 12 substances per article

Max of 22 substances found in a 
pizza box

Where could come these

substances from? 



Conclusion – Analytical part

78 samples 

analysed

23 substances found 

out of 91
80 substances 

identified using 
(un)targeted analyses

Several articles at 
potential risk for 

consumers… 
See next slides ! 



Targeted populations

Children 

(3-10 years old, 23 kg)
Teenagers 

(14-18 years old, 61 kg)

Adults

(18-64 years old, 70 kg)



Workflow of the risk assessment

Determination of the hypotheses of 

consumption per population 

category

If no reference point was available: 

➔ TTC was used

Combinaison of:

• Quantity of substance

• Weight of the population

• Hypothesis of consumption

➔Exposure in mg/kg bw/day

➔Evaluation according to the 

RACE tool

Literature search of toxicological 

information (e.g., TDI)

Determination of the amount of 

substance that could potentially 

migrate from the FCM

If no toxicological information 

available : 

➔ Reference point (NOAEL, BMDL)



Risk assessment of the quantified migrants

Rapid Assessment of Contaminant Exposure tool developed by EFSA for FAST risk evaluation of food  
contaminants, including FCM substances

RACE tool

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



EFSA RACE tool 

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

Pre-decision tree for food contact materials



Application of the EFSA RACE tool 

Next steps: 

Collection of/Search for a reference value using 
the SILIFOOD tool

https://www.vegahub.eu/portfolio-item/silifood/



SILIFOOD Tool

Freely available at: https://www.vegahub.eu/portfolio-item/silifood/



SILIFOOD Tool



SILIFOOD Tool



Primary aromatic amines

3,3-DMB SML (mg/kg) Non compliant

CoE ND (0.002) 3/78

France ND (0.002) 3/78

Germany ND (0.002) 3/78

The Netherlands 0.02 0/78

Swiss Ordinance 0.01 0/78

EU Reg 10/2011 ND (0.002) 3/78

Pizza box

Adults

Teenagers

Children Potential risk

Potential risk

TTC: 0.0025 µg kg-1 bw day

No risk

3,3-DMB



Mineral oil - MOSH

Straw

Adults

Teenagers

Children Potential risk

Potential risk

Potential risk

NOAEL : 236 mg kg-1 bw day 

MOSH

SML (mg/kg) Non compliant

Scicom – Composite food 10 3/59

100% of samples contained MOSH ! 



Mineral oil – MOAH

MOAH

SML (mg/kg) Non compliant

Scicom – Dry food <4% fat 0,5 11/59

Scicom – Food > 4% fat 1,0 2/59

Scicom – Fat or oils 2,0 NA

89% of samples contained MOAH ! 

Scenario 1: 10% of the amount 

found is carcinogenic/genotoxic01

Scenario 2: 1% of the amount 

found is carcinogenic/genotoxic02



Straws

Risk assessment : MOAH

Adults

Teenagers

Children NA

Potential risk

Potential risk

Potential risk

Low concern

Potential risk

Potential risk

Fries and 
snack trays

Potential risk

Potential risk

Scenario 1 : 10%

13/59 samples at potential risk

Potential risk Potential risk Potential risk Potential risk

BMDL10 : 0.49 mg kg-1 bw day

Boxes Cups



Coffee cup Straw

Risk assessment : MOAH

Adults

Teenagers

Children Potential risk

Potential risk

Potential risk

Potential risk

Potential risk

Potential risk

Scenario 2 : 1%

2/59
samples at potential risk



Scenario 1 Scenario 2Scenario 2

Risk assessment : PFAS

Adults

Teenagers

Children NA

Potential risk

Potential risk

Potential risk

No risk

No risk

Scenario 1 : 

Σ EFSA-PFAS
Scenario 2 : 

Σ all detected PFAS

Relative Potency 

Factor approach

NA

Potential risk

Potential risk



Conclusion

1

2

3

The EFSA RACE tool was successfully applied with 

the help of the SILIFOOD Tool  

Several samples were at potential risk for the 
consumers

A more refine exposure scenario is needed

4 Need for hypotheses of consumption linked to FCM
Need for EU legislation for new materials

Thank you for your attention! 
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