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• Uses and prevalence of PFAS in food packaging

• Packaging as a source of exposure 

• Life cycle implications

• Regulatory and retailer action

Overview
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Uses of PFAS in food packaging

▪ US FDA has approved certain PFAS for food contact 

materials, including paper/paperboard food packaging

▪ First fluorochemical application for paper food packaging 

approved in 1967 (Zonyl RP)

▪ PFAS confer grease, oil, and water 

resistance and are stable at  

high temperatures

www.fda.gov/food/chemical-contaminants-food/authorized-uses-pfas-food-contact-applications

cen.acs.org/materials/coatings/PFAS-paper-food-packaging/
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FDA approval of PFAS in packaging

▪ 2011 – FDA initiates voluntarily phase-out of long-chain 

PFAS from food packaging  

▪ 2016 – FDA rescinded approval for three long-chain PFAS 

used in food packaging in response to petition 

▪ Currently around 50 fluorochemicals approved by FDA to 

be marketed in US (C&EN 2021)

cen.acs.org/materials/coatings/PFAS-paper-food-packaging/
http://blogs.edf.org/health/2016/02/11/fda-decides-3-pfcs-are-unsafe/
www.fda.gov/food/chemical-contaminants-food/authorized-uses-pfas-food-contact-applications
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Microwave 

popcorn 

bags

Center for Environmental Health (2017)

 100% of 27 microwave popcorn bags were PFAS 

treated

https://toxicfreefuture.org/research/pfass-popcorn-bags-pizza-boxes/
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 Over 400 samples from 27 fast food chains tested for 

total fluorine (2014-2015)

 27 PFAS and series of polyfluorinated compounds 

detected (PFCAs, PFSAs, FTSs, diPAPs, PF polyethers) 

 PFOA among most frequently detected compounds

Schaider et al. 2017. ES&T Letters. 4:105-111. 
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Molded 

fiber 

packaging

2019 testing by The Counter

 100% of “compostable” bowls from 14 NYC 

restaurants (including Chipotle, Sweetgreen) likely 

had PFAS based on total fluorine

https://thecounter.org/pfas-forever-chemicals-sweetgreen-chipotle-compostable-biodegradable-bowls/

2019 report by Toxic-Free Future and 

Safer Chemicals, Healthy Families

 10 of 78 packaging samples at grocery stores 

tested positive for PFAS

 Samples with PFAS included molded fiber 

clamshells and plate, coated brown paper carton, 

and paper for sandwiches and baked goods

https://toxicfreefuture.org/research/take-out-toxics-pfas-chemicals-in-food-packaging/
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March 

2022 

Consumer 

Reports 

testing

www.consumerreports.org/pfas-food-packaging/dangerous-pfas-chemicals-are-in-your-food-packaging-
a3786252074/

 Screened 118 samples of restaurant and 

grocery store packaging for organofluorine

 31% exceeded Danish guideline of 20 ppm

 PFOA most frequently detected compound

Samples 

with highest 

total 

organo-

fluorine 
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AMERICAN VOICES
February 1, 2017

VOL 53 ISSUE 04
Opinion

Researchers have found that one-third of fast food packaging such as 

burger wrappers contains fluorinated chemicals, grease-repelling 

compounds that can harm the immune system and are even linked to 

cancer. What do you think?

https://www.theonion.com/chemicals-found-in-fast-food-packaging-1819563450
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PFAS can 

migrate 

out of 

packaging

 Factors that increase PFAS migration:

• Higher temperatures

• Longer contact times 

• Foods with emulsifiers

• Lower pH / more acidity

 Some evidence of PFAS migration into 

popcorn, volatile PFAS also may be inhaled

 Migration varies by compound

Begley et al. 2008. Food Addit. Contam. 25: 384-390.
Sinclair et al. 2007. Environ Sci Technol. 41:1180-1185.

Carnero et al. 2021. Foods. 10:1443.

?
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Short-

chain PFAS 

more likely 

to migrate 

than long-

chain PFAS

 U.S. food packaging mostly contained short-

chain, Chinese packaging more long-chain

 Short-chain PFAS like PFBA more readily 

leached out than long-chain PFAS like PFOA
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Silent Spring Institute study of general 

U.S. population (NHANES 2003-2014)

Susmann et al. 2019. Environ Health Perspect. 127(10):107003.

• Consumption of microwave popcorn linked to higher 

blood levels of PFOA, PFOS, PFNA, PFDA

• Daily consumption of microwave popcorn led to 63% 

higher blood level of PFDA

• Eating more meals at home was linked to lower blood 

levels of 5 PFAS (PFOA, PFOS, PFNA, PFDA, PFHxS)

• Restaurant food may have higher PFAS from packaging, 

and people may eat higher PFAS foods out of the home
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Silent Spring Institute study of general 

U.S. population (NHANES 2003-2014)

Susmann et al. 2019. EHP. 127(10):107003.
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▪ Boronow (2019, California)

• Consuming higher levels of prepared food in 

cardboard packaging associated with 90-124% 

higher PFOA, PFNA, PFDA, and PFOS in African 

American women only

• Higher PFAS levels in blood also associated with 

PFAS-contaminated water, stain-resistant carpets 

and furniture, and flossing with Oral-B Glide floss

Behaviors linked to PFAS exposure

Boronow et al. 2019.  JESEE. 29:206-217
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▪Halldorsson (2008, Denmark)

• PFAS in blood associated with consumption of snacks, including 

popcorn linked to higher PFAS exposures

▪Wu (2015, California)

• PFAS in blood associated with consumption of microwave popcorn

▪Other studies have not addressed whether consumption of fast 

food or restaurant food is linked to higher PFAS

Dietary links to PFAS exposures

Halldorsson et al. 2008. Environ Sci Technol. 42: 8971-8977.
Wu et al. 2015. Environ Res. 136: 264-273. 
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Food 

packaging 

is a non-

essential 

use that 

contributes 

to PFAS 

pollution

“…non-fluorinated alternatives have been historically 

available for all applications of paper-and-board 

food packaging and the use of fluorinated protective 

coatings has never been essential.”
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Food 

packaging 

is a non-

essential 

use that 

contributes 

to PFAS 

pollution

https://www.healthytomorrow.org/campaigns/pfas-in-food-packaging/



21

Concerns 

about 

compost 

and PFAS in 

packaging

Biodegradable Products Institute 

standard for compostability (2020)

“Products may no longer be claimed as BPI 

Certified, whether on the product itself, or on a 

product's packaging or marketing materials, unless 

it meets all conditions of the rule, including no 

intentionally added fluorinated chemicals (as 

demonstrated in Safety Data Sheets) and a test 

report showing less than 100 ppm total fluorine.”
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State regulatory restrictions on PFAS

• 7 states with bans on PFAS in packaging

• WA (2018) • VT (2021) • CA (2021)

• ME (2019) • MN (2021)

• NY (2020) • CT (2021)

• Other states with proposed legislation, including Mass.

• Safer States tracks state-level policies: 
www.saferstates.com/toxic-chemicals/pfas/

http://www.saferstates.com/toxic-chemicals/pfas/
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https://www.foodsafetynews.com/2020/12/new-york-becomes-third-
state-to-ban-pfas-chemicals-in-food-packaging/

https://www.nysenate.gov/ 
legislation/bills/2019/s8817

…
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Retailers eliminating PFAS in packaging

▪ Fast food chains have committed to eliminate PFAS

• Cava, Chipotle, Freshii, McDonald’s, Panera Bread, Sweetgreen, 

Taco Bell, Wendy’s

▪ New commitments in March 2022
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Recent FDA action

• New evidence by FDA scientists on toxicity and 

biopersistence of 6:2 FTOH for use in paper/board packaging

• July 2020 – FDA announcing voluntary agreement with 3 

manufacturers to phase out products based on 6:2 FTOH in 

food packaging

PA Rice et al. 2019. Food Chem Toxicol. 138:111210.

www.fda.gov/food/cfsan-constituent-updates/fda-announces-voluntary-phase-
out-industry-certain-pfas-used-food-packaging
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Emerging concerns about PFAS in plastics

• EPA testing found PFAS in plastics used for pesticides based on 

findings of PEER (Public Employees for Environ. Responsibility)

• Fluorination of plastics likely source of PFAS in bottles

• August 2021 – FDA issued new guidance on fluorinated 

polyethylene to avoid PFAS 
https://www.fda.gov/media/151326/download
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Challenges & emerging concerns

• Enforcement of regulations and verification of PFAS levels

• Analytical methods

• How to distinguish intentional vs nonintentional PFAS additions

• Danish Veterinary and Food Administration introduced indicator 

value of 20 μg/g organic F in paper for intentional addition of 

PFAS to paper and board

• Avoiding regrettable substitutions – How do we know 

alternatives are safer? 

www.foedevarestyrelsen.dk/english/SiteCollectionDocuments/Kemi%20og%20foedevarekvalitet/
UK-Fact-sheet-fluorinated-substances.pdf
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