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Context

July 2021: Ban on certain single-use plastics in the 

EU (plates, straws, cutlery, cups, etc.)
1

Needs for alternatives

Decrease the need for virgin materials
• 40% of plastic

• 50% of paper  

Boosting Europe's recycling capacity
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Context & Research Questions

One of the many alternatives to 
single use plastics

Migration of substances into food ? 

Are the substances harmful for 
the human health ?

Is there any threat for the 
consumers ?

Are P&B a real alternative?
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Objectives

WP3
Selection of the samples

WP2
Selection of compounds

WP1 
Market study

WP4 
Identification of (potential) migrants

WP5 
Risk assessment of migrants
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Market study

Paper & Board
37%

Other (Paper 
analogues -
Bagasse)

10%

Wood analogues
9%

Metals & 
Alloys

9%

Textile
7%

Wood
7%

Silicones
6%

Bioplastic
5%

Plastic - Recycled
5%

Other (New application)*
2%

Glass
2%

Special cases

Ceramics

Food used as FCM

Other (Stone)

Autre
5%

Ciano S, Di Mario M, Goscinny S, Van Hoeck E. Towards Less 

Plastic in Food Contact Materials: An in-depth overview of the 

Belgian Market. Foods. 2023 Jul 18;12(14):2737.



Sampling



Sampling

20
Straws

58 
Takeaway

78 samples

7 fast food

restaurants



Methodology

2nd Draft

FSI/CAH1 

(straws, spoon…)

FC/CAH1 (pizza, noodle, 
hamburger boxes + bowls)

FSU/CAH6

(Fries, snack trays, fries bags)

Undefined

(hamburger wrap)

FSU/CAH1

(cups)



Targeted analyses

Targeted 
analyses

MOSH/MOAH (total)

Phthalates (14)

Bisphenols (5)

PFAS (25)

Primary aromatic 
amines (25)

Photoinitiators (20)

91
Compounds



Results of targeted analyses

PAA – 3,8%

Photoinitiators – 10,21%

Bisphenols – 14,1%

Phthalates – 64,1% 

PFAS – 44,8%

MOSH – 100% 
MOAH – 89%



EFSA Risk Evaluation Methodology: RACE tool

FAST risk evaluation of food contaminants, including FCM substances



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
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EFSA RACE tool 

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

Pre-decision tree for food contact materials



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 : BPA

Pizza boxes Noodle box
Hamburger 

box

Adults

Teenagers

Children Potential risk

Fries trays

Potential risk

Potential risk

Potential risk

Potential risk

Potential risk

Potential risk

Potential risk

Potential risk

Potential risk

Potential risk

Potential risk

TDI: 0.0002 µg kg-1 bw day



Risk assessment : 3,3-DMB + MOSH

Pizza box

Adults

Teenagers

Children Potential risk

Potential risk

TTC: 0.0025 µg kg-1 bw day

No risk

Straw

Adults

Teenagers

Children Potential risk

Potential risk

Potential risk

NOAEL : 236 mg kg-1 bw day 

3,3-DMB
MOSH



Straws SpoonsIce cream bowl

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

Potential risk

Low concern

Potential risk

Potential risk

Scenario 1 : 10%

Potential risk Potential risk Potential risk Potential risk Low concern Potential risk

BMDL10 : 0.49 mg kg-1 bw day

Boxes Cups



Coffee cup Straw

Risk assessment : MOAH

Adults

Teenagers

Children

Scenario 2 : 1%

Potential risk

Potential risk

Potential risk

Potential risk

Potential risk

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

No risk

Potential risk

Potential risk
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Conclusion

78 samples 

analysed

23 substances out of 

91 found

57.7% of samples 
with a detection

5 classes of substances 
at potential concern for 

human health
for multiple types of 

article

Need for further 
investigation.

Untargeted analyses 
ongoing

Thank you
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