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Chemicals migrate from food 
packaging into foodstuffs



chemical 
migration
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Regulation (EC) No 1935/2004, Art. 3.1.(a)

”Materials and articles, […], shall be manufactured […] 
so that, under normal or foreseeable conditions of use, 
they do not transfer their constituents to food in 
quantities which could endanger human health”

Legal definition of FCM safety in the EU
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https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32004R1935&from=EN


Key Terms
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https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32004R1935&from=EN


100’000 chemicals could 
potentially be migrating into foodstuffs 

– huge data gaps exist

Many food contact chemicals migrate into foodstuffs
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~16’000
food contact 

chemicals 
are known

for at least 

1’822
chemicals 

evidence for 
migration 

exists
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PESTICIDES FOOD CONTACT 
MATERIALS (FCM)

Number of Substances ~1,500 Possibly 100,000

Level of food contamination µg/kg (ppb) mg/kg (ppm)

Toxicological evaluation yes mostly no

In perspective: Food Contact Materials are an underestimated 
source of chemical food contamination

Source: presentation by Dr. Gregor McCombie, Official Food Control Authority Zurich, January 26, 2016, EU Parliament Workshop.
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http://www.foodpackagingforum.org/news/european-fcm-regulation-challenged


2017
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5915200/pdf/EHP644.pdf


Chemicals contribute to chronic 
diseases.
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Source: https://ehjournal.biomedcentral.com/articles/10.1186/s12940-020-0572-5
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https://ehjournal.biomedcentral.com/articles/10.1186/s12940-020-0572-5


Sperm count is declining at an accelerated pace globally
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Levine, H., Swan, S. et al. 2023

https://pubmed.ncbi.nlm.nih.gov/36377604/
https://pubmed.ncbi.nlm.nih.gov/36377604/


Chronic disease burden is increasing globally
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Disability-Adjusted Life Years (DALYs).

Data: Global Burden of Disease 2021.
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At least 127 food contact 
chemicals that are 
legally used in food 
contact materials in the EU 
are of concern AND have 
empirical evidence for 
migration from food 
contact articles.
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https://doi.org/10.1016/j.jhazmat.2022.129167


To prevent illness, test all food 
contact chemicals for their 
impact on increasingly 
prevalent chronic diseases.
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2023
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https://doi.org/10.1016/j.envint.2023.108161

https://doi.org/10.1016/j.envint.2023.108161


Testing the safety of food contact articles: STATUS QUO
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Six Clusters of Disease (SCOD)
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Muncke et al. 2023. Env. Int. https://doi.org/10.1016/j.envint.2023.108161

https://doi.org/10.1016/j.envint.2023.108161


Safe food contact articles: the FPF vision
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Fully safe food contact materials and articles are properly tested
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Different approaches to identifying chemical hazard

Toxicology
• Does a chemical cause 

cancer?
• in vivo testing (animals)

• observational

• not at molecular level

• high cost, long time

• ethical considerations

• relatively good scientific certainty (?)

Key Characteristics
• Does a chemical have the 

key characteristics of 
carcinogens?

• in vitro assays to test chemical for these 
molecular-level properties of interacting 
with biological molecular targets

• (soon) available for all of the SCOD

• highly useful for development of in vitro 
testing

• cost efficient, fast

• relatively good scientific certainty (?)
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Adverse Outcome Pathway
• How does a chemical cause 

breast cancer?
• What is the molecular initiating event for 

breast cancer?

• (linear) cause-effect relationship needs to be 
established

• highly challenging to develop

• when available: highly useful for development 
of in vitro testing

• cost efficient, fast

• relatively good scientific certainty (?)
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Smith MT. et al. 2016. Key Characteristics of 
Carcinogens as a Basis for Organizing Data
on Mechanisms of Carcinogenesis. Env. Health 
Persp. http://dx.doi.org/10.1289/ehp.1509912

http://dx.doi.org/10.1289/ehp.1509912
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https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32004R1935&from=EN


low levels ≠ safe levels

!



If it’s not safe, 
it’s not sustainable.
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recyclable ≠ sustainable

!



What is fully sustainable food packaging? 

• enables circular and fair business models that deliver 
nutritious, safe, and culturally appropriate foodstuffs to 
people

• no adverse impacts that destabilize the planet’s ecosystems 
in the long term across its entire life cycle

• it internalizes all (external) costs to people and the planet

Source: Cabane, E., Suter, F., Zimmermann, L., Boucher, J., Muncke, J. et al. under preparation. “What is sustainable 
food packaging, and how can it be quantified?”
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Collaborate, know the science and be creative!
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Source: Thomas Homer-Dixon, 2020. Commanding Hope. P. 228
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