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Many factors influence the occurrence of PFAS in food
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Today’s focus: intentional use, particularly in FCM*
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PFAS in food packaging

What do we need to know?

1. How PFAS transfer from packaging to food (migration).

2. How/whether PFAS transform within packaging and/or food.

3. Whether specific PFAS used in food packaging are bioavailable, 
bioaccumulative, and/or bioactive. 

These will depend on the identity and properties of the PFAS present.
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Identity: Which PFAS are used in food packaging?

• Many of the PFAS used in FCM are 
classified as polymers.

• Some are film-type barriers.
• Many are “sizing” compounds for 

grease-proofing paper products.

• Difficult to find public information 
about structures and composition.

• FDA inventory of food contact 
substance notification (FCN) provides 
some data, but no structures or 
composition.

Image source: Trier, X., et al. 2017 [4]. 5



Example of an FCN

Source: FDA [5]. 6



Three PFAS FCS examples (from EDF FOIA request*)

FCN 1676

FCN 885

FCN 1493

* https://www.edf.org/sites/default/files/EDF-PFAS-FOIA-FCN-Chemistry-Memos.pdf 7

https://www.edf.org/sites/default/files/EDF-PFAS-FOIA-FCN-Chemistry-Memos.pdf


What is known about their properties?

• Let’s use as an example one of the polymers from the previous slide.
• Like the other two substances, it is a side-chain fluorinated polymer.

FCN 1676
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Fluoropolymer behavior in food packaging

FCN 1676

• Industry argues that fluoropolymers are 
substances of low concern because they are 
not bioavailable.

• Even if we accept this argument for the 
polymer itself, three potential routes remain 
for PFAS to enter food:

• Migration of residual monomer.
• Migration of PFAS impurities.
• Degradation of polymer and subsequent 

migration to food.
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What is known about exposure to PFAS in packaging?

• Most industry-submitted FCNs exclude migration studies, opting 
instead to consider estimated daily intakes (EDI’s) from the monomer 
residual as a “worst-case scenario.”

• But are these worst-case? 
• Stability testing often only takes into account heating of the FCN.
• Exposure estimation only takes into account low-molecular-weight oligomers 

(LMWOs) and impurities, not degradation products.
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Recent data on fluoropolymer degradation (1)

Rankin et al. 2014 [6].

Studies clearly show that 
fluoropolymers can (slowly) 
release low molecular 
weight (bioavailable) PFAS 
into the environment.
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Recent data on fluoropolymer degradation (2)

Studies clearly show that 
fluoropolymers can (slowly) 
release low molecular 
weight (bioavailable) PFAS 
into the environment.
What about food contact 
material?

Schellenberger et al. 2019 [7]. 12



Evidence of exposure from food packaging

• Consumption of fast food/pizza 
associated with increases in serum 
PFAS.

• Consumption of popcorn (not 
shown) associated with increases in 
serum PFAS.

• More associated with where food is 
being consumed than which food is 
being consumed.

Susmann et al. 2019 [8]. 13



Life Cycle Concerns: Single-use packaging enters a “forever loop”
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Susan Cosier, NRDC, October 11, 2019 [9].

Many currently listed FCSs 
are fluoropolymers that 
degrade into 
perfluorinated acids of 
varying chain lengths. 

Slow polymer degradation 
and high persistence of 
the degradation product 
may represent a near-
constant source from 
legacy contamination.
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What can be done?

• Consider potential impact from a 
life cycle perspective.

• What constituents will be 
released when the material is:

• Manufactured

• Integrated into products

• Used for food packaging

• Disposed of

• If risk is to be quantified, it is 
essential to obtain information 
about the quantity and identity
of chemicals in the material!

• With this information, we can 
begin to test/predict/evaluate 
and, if necessary, find safer 
alternatives.
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A few words about models for PFAS

In my group we develop models to predict:
• whether and why PFAS bioaccumulate.
• PFAS-protein binding and subsequent tissue 

distribution in different organisms.
• potential PFAS bioactivity.
Models help screen and prioritize the wide variety of 
PFAS structures for which no experimental data exist.

PFAS Molecular dynamics [10].

Machine Learning Models for PFAS Bioactivity [11].
PFAS Toxicokinetics [12,13].

17



What can be done now? The Essential Use concept.

Cousins et al. 2019, Environmental Science: Processes and Impacts [14]. 18



Applying Essential Use to FCM:

?

In FCN data, the results of the 
“Kit test” (TAPPI T559) is often 
given as a means to 
demonstrate the efficacy of a 
fluorochemical treatment to 
paper or paperboard.

But “efficacy” is not equivalent 
to “essentiality”. 

How do we determine the level 
of function needed for food 
packaging?
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