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Food Packaging Matters

• Protects foodstuffs and prevent food waste
• Enables logistics, transport and sales of foodstuffs
• Supports effective communication and marketing
• Is critical for modern food supply and consumption
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Morales-Caselles et al. 2021 nature sustainability

Food packaging is 
main source



What are plastics?
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Monomer

plastics structure

Additives: optimization of polymer material properties

NIAS (non-intentionally added substances): side products, impurities

Polymer



Plastics are always complex 
mixtures of many di2erent 
chemcials



https://www.unep.org/resources/pollution-solution-global-assessment-marine-litter-and-plastic-pollution

https://www.unep.org/resources/pollution-solution-global-assessment-marine-litter-and-plastic-pollution


Plastic Europe 2024: Plastics the facts 2023.



Die meisten Lebensmittelverpackungen sind aus PLASTIK 

oder haben eine plastik(artige) Schicht.



Swiss retailer’s packaging use (2020)

h7ps://www.suslab.ch/projects-1/denner%E2%80%99s-packaging-baseline

https://www.suslab.ch/projects-1/denner%E2%80%99s-packaging-baseline


Plastic «functionalises» packaging materials

https://zerowasteeurope.eu/library/functionalisation-of-paper-and-cardboard/ 

https://zerowasteeurope.eu/library/functionalisation-of-paper-and-cardboard/


https://www.youtube.com/watch?v=xBQEnVR7y9k 

https://www.youtube.com/watch?v=xBQEnVR7y9k


Plastics and plastified single-
use food packaging enables 
the modern food supply



Migration of food contact chemicals (FCCs)

Packaging Food



Chemicals migrate from plastic 
packaging and processing equipement 
into foodstuffs





Raw  food: transport: processing: packaging:

• environmental 
contaminants

preparation:

• Food contact 
chemicals 
(FCCs)

• biocides, 
cleaning agents, 
disinfectants 

• FCCs
• biocides, 

cleaning agents, 
disinfectants 

• processing by-
products

• food additives

• FCCs
• biocides, 

cleaning agents, 
disinfectants 

• FCCs
• biocides, 

cleaning agents, 
disinfectants 

• processing by-
products

food

Chemicals in foodstuffs: What are the sources?



Legal situation in the EU (and CH): 
Framework 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 
[…].”

Schweiz: Bedarfsgegenständeverordnung 817.023.21
https://www.fedlex.admin.ch/eli/cc/2017/164/de 

https://www.fedlex.admin.ch/eli/cc/2017/164/de


PESTICIDES FOOD CONTACT 
MATERIALS (FCMS)

Number of Substances ~1,500 Possibly 100,000

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

Toxicological evaluation yes mostly no

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.

http://www.foodpackagingforum.org/news/european-fcm-regulation-challenged


>12,000 
chemicals may 
be used in the 
production of 
food contact 
materials

≈4000 chemicals 
have been 

detected in 
extracts and/or 

migrates of food 
contact materials

Food Contact Chemicals database 
(FCCdb)
Groh K et al. (2021)

Database on Migrating and Extractable 
Food Contact Chemicals (FCCmigex)

Geueke B et al. (2022)



1181 280910,412

>14,000 known food contact chemicals 

for at least 1’822  evidence for migration



at least 3’601 food contact chemicals 
detected in human samples

1181 280910,412

(Geueke et al. under review)



lo
w

   
   

   
   

  h
um

an
s 

hi
gh

low                                                  food contact materials                                                  high

410 FCCs from biomonitoring programs and the systematic evidence map

Oligomers

Antioxidants

VOCs

Chlorinated alkanes

BADGE derivatives

Photoinitiators
Phenolic compounds

PFAS

Pesticides
Dioxin-like compounds

Flame 
retardants

PAHs

Metals Phthalates & 
alternative 
plasticizers



22 EDCs
(endokrin wirkende

Chemikalien)

352 CMRs
(krebserregend, mutagen, 

oder
fortpflanzungsgefährdend)

3 STOT
(spezifische 

Zielorgantoxizität)

32 anhaltend, 
bioakkumulierbar

Wieviele
Chemikalien
davon sind
bedenklich

Was sind
deren

Gefahren?

388 bedenkliche Essenskontaktchemikalien
(schädlich laut der Chemikalien Strategie für 

Nachhaltigkeit)

Food Contact 
Materials (FCMs)Migration für

97 Chemikalien
nachgewiesen



Humans are widely exposed to 
food contact chemicals, including 
known hazardous chemicals that are 
intentionally used



low levels of migrating chemicals
≠

safe

!



Safe exposure level for bisphenol A was lowered in 2023 
20’000x ↓



Health costs of (some few) plastic chemicals in US: 249 bio $ p.a.



Source: https://ehjournal.biomedcentral.com/articles/10.1186/s12940-020-0572-5

https://ehjournal.biomedcentral.com/articles/10.1186/s12940-020-0572-5


Plastic food packaging as a source of MNPs to food: 
Systematic evidence map

Zimmermann et al. Manuscript in preparation



Results

• 104 eligible studies  601 database entries

• Food Contact Articles (FCAs)

• plastic bottles 

• other containers

• tea bags

• Food/food simulant 

• 43% food simulants

• 35% liquid foodstuff

• 20% solid foodstuff

• 2% FCA surface

Zimmermann et al. Manuscript in preparation



• Nearly all reliable 
entries demonstrate 
FCA as MNP source 

Zimmermann et al. Manuscript in preparation



The normal and intended use of plastic 
food packaging leads to the generation of 
micro- and nanoplastics



Way forward?



Fazit

• Die meisten Verpackungen für Lebensmi5el enthalten bedenkliche
Chemikalien und sind daher nicht “gesund”
• Regula=onen sind nicht auf dem neuesten Stand der WissenschaA

und sollten verbessert warden
• Eine ganzheitliche Betrachtung von Verpackungen und Lebensmi5eln

ist nö=g, um tatsächliche Nachhal=gkeit und Gesundheit zu bewerten
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🌼THANK YOU TO THE FABULOUS FPF TEAM ❤



Siedlungsabfälle CH in 2022 [kg / per capita]

- 671
- 321 verbrannt/deponiert

- 350 separat gesammelt (Papier, Karton, manche Verpackungen)

 ca. 40% [270 kg/per capita] ist Verpackungsabfall 
 Beinhaltet auch Industrieabfälle, sekundäre Verpackungen

Data: 
1. CH Siedlungsabfälle https://www.bfs.admin.ch/bfs/de/home/statistiken/querschnittsthemen/wohlfahrtsmessung/alle-indikatoren/umwelt/siedlungsabfaelle.assetdetail.30645407.html
2. Eurostat Packaging waste by waste management, Germany 237 kg/pc https://ec.europa.eu/eurostat/databrowser/view/env_waspac/default/bar?lang=en&category=env.env_was.env_wasst
3. Eurostat total municipal waste, Germany 593 kg/pc (237/593 = 40%) https://ec.europa.eu/eurostat/databrowser/view/env_wasmun/default/bar?lang=en&category=env.env_was.env_wasst

https://ec.europa.eu/eurostat/databrowser/view/env_waspac/default/bar?lang=en&category=env.env_was.env_wasst
https://ec.europa.eu/eurostat/databrowser/view/env_wasmun/default/bar?lang=en&category=env.env_was.env_wasst


Woraus bestehen Lebensmittelverpackungen?

Drucktinten

Plastik

Glas

Karton und Papier

Metalle

Klebstoffe



Marktanteile verschiedener Verpackungsmaterialien
(global)
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Plastikverpackungen für Food in CH (2017)

Total: 123,140 t (Klotz und Haupt, 2022)
 8.452 million capita CH
  15 kg /p.c. ???







EU Definition 
für 

“sichere
Materialien”

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

”Materialien und Gegenstände, [...], 
müssen [...] so hergestellt werden, 
dass sie unter normalen oder 
vorhersehbaren 
Verwendungsbedingungen ihre 
Bestandteile nicht in Mengen auf 
Lebensmittel übertragen, die die 
menschliche Gesundheit gefährden 
könnten”

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


U.S. Government Accountability Office (2022)

«Food processing and packaging can introduce non-food 

substances […] into food. Some of these substances may pose 

health risks.» 

https://www.gao.gov/products/gao-23-104434 

https://www.gao.gov/products/gao-23-104434



