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Disclosure

• Clients include public interest organizations, food additives and food 
service companies

• Co-authored food additive petitions requesting FDA revoke approval 
for food contact substances such as long-chain perfluoroalkyl 
substances, perchlorate, ortho-phthalates and carcinogenic flavors

• This work was done in collaboration with the Environmental Defense 
Fund. Opinions are my own.



How do PFAS get into the food supply?

• U.S. Food and Drug Administration (FDA) approval of food additive 
petition; publication in Code of Federal Regulation

• Manufacturer self-determination that the use is ‘generally recognized 
as safe’ or GRAS; bypasses FDA review. Unknown substance, uses and 
safety

• FDA review of food contact notifications (FCN) submitted by 
manufacturer; FDA publishes decision in website Inventory of 
Effective Food Contact Substance Notifications

https://www.accessdata.fda.gov/scripts/fdcc/?set=FCN&id=1044


FCN Records 
Search



FCN Records
Intended use

The FCS will be added at the size press 
or prior to sheet formation to impart 
grease and oil resistance to paper and 
paperboard

Limitations/Specifications
The FCS will be used as a polymer 
additive in paper and paperboard at 
levels not exceeding 1 percent of the 
dry fiber. The FCS is intended for use in 
paper that contacts all food types 
(including microwave susceptor 
applications)



Freedom of Information Act request
ASKED

• 31 FCNs (2002-2016)

• 19 distinct chemical mixtures 
(FCSs), mostly polymers

• 14 FCS used to coat paper and 
carboard

• 6 chemical companies
• Archroma - Daikin
• Asahi - Solenis
• Chemours - Solvay

RECEIVED

• Form 3480 (FCN)

• FDA review memos
• ENVIRONMENTAL
• TOXICOLOGY
• CHEMISTRY AND EXPOSURE

• Company’s support information
• Analytical methods
• Toxicity testing
• Exposure assessment

• FDA correspondence with notifier

http://blogs.edf.org/health/files/2018/05/EDF-PFAS-FDA-FCN-Environmental-Assessments-Full-5-17-18.pdf

http://blogs.edf.org/health/files/2018/05/EDF-PFAS-FDA-FCN-Environmental-Assessments-Full-5-17-18.pdf


Chemistry Information

• Section A: Identification for the FCS

• Section B: Manufacture

• Section C: Impurities

• Section D: Intended use

• Section E: Stability of the FCS

• Section F: Migration levels into food

• Section G: Estimated daily intake



FCN Chemistry ExamplePentafluoroiodoethane-
tetrafluoroethylene 
telomer

Perfluorohexylethyl
acrylate



Examples of polymeric food contact substances

Archroma FCN 1493 was approved by FDA in 2014. The company described the FCS as a 
copolymer of 2-(dimethylamino)ethyl methacrylate with 3,3,4,4,5,5,6,6,7,7,8,8,8-
trideacfluorooctyl methacrylate, N-oxide, acetate in the manufacture of food-contact paper 
and paperboard. The commercial FCS is a liquid formulation containing approximately 18% of 
the polymer with 82% impurities and reagents. 

Asahi FCN 1186 was approved by FDA in 2012. The company described the FCS as butanedioic
acid, 2-methylene-, polymer with 2-hydroxyethyl, 2-methyl-2-propenoate, 2-methyl-2-
propenoic acid and 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl 2-methyl-2-propenoate, sodium 
salt. The commercial FCS is available in a 15% solution in water with 85% expected to be 
reagents and impurities.

https://www.accessdata.fda.gov/scripts/fdcc/?set=FCN&id=1493
https://www.accessdata.fda.gov/scripts/fdcc/index.cfm?set=FCN&id=1186&sort=FCN_No&order=DESC&startrow=1&type=basic&search=1186


List of all reagents monomers, solvents, etc.

Is residual expected to 
remain in the final 
food contact material?



PFAS found in FDA-tested commercial papers

Concentration 
of the FCS 
(mixture)

Concentration of individual PFAS within the FCS (mixture)

Xu Y et al. Food Additives & Contaminants: Part A, 2013. 30:899 



PFAS Monomer

PFAS MONOMER SYNONYM CASRN

3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl 2-methyl-2-
propenoate

2-propenoic acid, 
3,3,4,4,5,5,6,6,7,7,8,8,8-
tridecafluorooctyl ester; 
Perfluorohexylethyl acrylate

17527-29-6

1, 1-difluoroethylene 75-38-7

Hexafluoropropene Hexafluoropropylene 116-15-4

Tetrafluoroethylene 29118-24-9

Trifluoromethyl trifluorovinyl ether 1187-93-5

4-bromo-3,3,4,4-tetrafluoro-l-butene 18599-22-9

3,3,3-trifluoropropene 11514-82-5

3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluoro-1-octanol 647-42-7

1,1,2-trifluoro-2-(1,1,2,2,2-pentafluoroethoxy)ethane Perfluoroethyl vinyl ether 10493-43-3

Pentafluoroiodoethane-tetrafluoroethylene telomer Not found

1,1,1,2,2,3,3,4,4,5,5,6,6-tridecafluoro-6-iodohexane 355-43-1

Perfluoropolyether dicarboxylic acid Not found

Perfluoropolyether diol Not found



List of impurities



Impurities in the FCS remaining in the coated 
paper

Food contact substance (FCS) 2-propen-1-ol, reaction products with 
pentafluoroiodoethane-tetrafluoroethylene telomer, dehydroiodinated, reaction 
products with epichlorohydrin and triethylenetetramine (CAS Reg. No 464178-90-
3). Food Contact Notification 518

DC: Dietary concentration
EDI: Estimated daily intake



List of impurities

Is residual expected to 
migrate from the final 
food contact material?



PFAS migration from food packaging 

Xu Y et al. Food Additives & Contaminants: Part A, 2013. 30:899 



PFAS migration from commercial paper bowls

Yuan G et al. Env Sci and Tech, 2016. 50:942 



Exposure estimates

DC: Dietary 
concentration

EDI: Estimated 
daily intake



Daikin FCN 820: Exposure estimates of impurities

FDA review called the exposure estimates “vanishingly small”



Daikin FCN 820 Toxicology Review

• Main focus: genotoxicity of PFAS monomer and impurities

• Cursory review of the data submitted

• Review the literature for additional information

• Refers to Chemistry’s exposure assessment



What have we learned from the 
FOIA request?



Some shortcomings in FDA’s reasoning

• Safety is driven by exposure estimates

• If PFAS monomer is not genotoxic, then
• Oligomers are assumed not genotoxic
• Dietary concentration of <50 ppb of PFAS monomer or low molecular 

weight oligomer is assumed of no safety concern
• 50 ppb in the diet corresponds to 150 µg PFAS/person-day

• Dietary concentration estimates are for individual food contact 
substances and its impurities

• Toxicity tests other than genotoxicity assays are rare for PFAS 
monomers and oligomers



More shortcomings in FDA’s reasoning

• Assumption: short-chain PFAS (≤ C6) don’t bioaccumulate

• There aren’t estimates of collective, cumulative exposure 
through the diet that includes other PFAS (e.g., 
environmental contamination)

• Not fulfilling its responsibility to assess PFAS as a class of 
chemicals
• By law, it must assess the cumulative effects of chemically- and 

pharmacologically-related substances in the diet – Class approach



PFAS FCS Monomers Approved
PFAS FCS MONOMERS APPROVED PFAS FDA TESTED IN FOOD

3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl 2-methyl-2-propenoate Perfluoro-n-butanoic acid

1, 1-difluoroethylene Perfluoro-n-pentanoic acid

Hexafluoropropene Perfluoro-n-hexanoic acid

Tetrafluoroethylene Perfluoro-n-heptanoic acid

Trifluoromethyl trifluorovinyl ether Perfluoro-n-octanoic acid

4-bromo-3,3,4,4-tetrafluoro-l-butene Perfluoro-n-nonanoic acid

3,3,3-trifluoropropene Perfluoro-n-decanoic acid

3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluoro-1-octanol K Perfluoro-1-butanesulfonate

1,1,2-trifluoro-2-(1,1,2,2,2-pentafluoroethoxy)ethane Na Perfluoro-1-pentanesulfonate

Pentafluoroiodoethane-tetrafluoroethylene telomer Na Perfluoro-1-hexanesulfonate

1,1,1,2,2,3,3,4,4,5,5,6,6-tridecafluoro-6-iodohexane Na Perfluoro-1-heptanesulfonate

Perfluoropolyether dicarboxylic acid Na Perfluoro-1-octanesulfonate

Perfluoropolyether diol Na Dodecafluoro-3H-4,8-dioxanonanoate

Tetrafluoro-2-(heptafluoropropoxy)propanoic acid

K 9-Chlorohexadecafluoro-3-oxanonane-1-sulfonate

K 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonate



Summary

• Low exposures are of no concern

• Estimates of cumulative exposures to PFAS in the diet are lacking

• Toxicity testing is lacking

• Absorption, distribution, metabolism, excretion (ADME) and 
bioaccumulation data are lacking

• Rationale for some assumptions are unclear

• Analytical methods to measure PFAS monomers at low levels lacking

• FDA continue to approve PFAS uses in contact with food 



Thank you!
drmvma@gmail.com


