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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



Outline

• What safety means in the context of food contact materials
• The journey to better food packaging and service ware
• Restrictive substances lists alone are not enough to make better 

products and gain consumers trust



Food contact 
materials

• Plastic(s)
• Paper
• Cardboard
• Other fibers
• Coating
• Adhesives
• Printing inks
• …..

Food contact 
substances

• Polymers
• Oligomers
• Catalysts
• Pigments
• Solvents
• Reaction by-

products
• Degradation 

products
• …….

Chemicals

• PFAS
• Styrene
• Lactic acid
• Polyvinyl 

alcohol
• Phthalates 
• Bisphenol A
• Perchlorate 
• …….

FOOD CONTACT ARTICLES
[Food ware, service ware, packaging, food

manufacturing equipment, etc.] 
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FOOD CONTACT ARTICLES
MUST BE SAFE



The US Food and Drug Administration defines

Safe or safety means that there is a reasonable certainty in 
the minds of competent scientists that the substance is not 
harmful under the intended conditions of use. (21 CFR §
170.1(i))
• Safety may be determined by scientific procedures or by 

general recognition of safety. 
• It’s based in the concept of risk which considers exposure and 

hazard
• Chemicals known to cause cancer in man or animals must not 

be added to food



Requirements to determine safety

In determining safety, the following factors shall be considered:
(1) The probable consumption of the substance and of any 

substance formed in or on food because of its use.
(2) The cumulative effect of the substance in the diet, taking into 

account any chemically or pharmacologically related substance or 
substances in such diet.

(3) Safety factors which, in the opinion of experts qualified by 
scientific training and experience to evaluate the safety of food and 
food ingredients, are generally recognized as appropriate. (21 CFR §
170.1(i))



The manufacturer determines safety, then…

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

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

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

Safety narrative describing scientific 
basis for safety determination:
• Summarize the chemistry and 

toxicology information that 
justify a conclusion

• Address the safety of any 
mutagenic or carcinogenic 
constituents

• Supporting documentation 
should be included



Inventory of 
Effective Food 
Contact 
Substance (FCS) 
Notifications



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)



Journey to a safe product starts here:

• Hazard
• Toxicity testing 
• Read across
• GreenScreen

• Exposure
• Migration
• Consumption estimate

• Dose-effect relationship
• Estimated daily intake/Acceptable 

daily intake <1

SAFETY ASSESSMENT OF RAW MATERIALS AND IMPURITIES



Journey to a better product starts here:
MATERIAL DESIGN

Affordable

Safe

Functional
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• Bio-based
• Post industrial recycled
• Post consumer recycled

MATERIAL DESIGN
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Food Packaging Chemicals of Concern and Quality 
Considerations:
- Legal requirements must first be followed for food 

contact materials, then the below best practices can 
be considered

- The below considerations in many cases go beyond 
regulations, if there is a conflict, regulations must 
be followed. Packaging applications, which have a 
higher risk due to use (e.g., ovenable, 
microwavable, etc.) or sensitive target consumer 
(e.g., infant/toddler food, etc.), should have 
additional safety assessments and possibly more 
stringent requirements to be considered when 
developing.

https://www.iopp.org/files/Food%20Packaging%20Product%20Stewar
dship%20Considerations%20FSAP-IoPP%20v1_0.pdf
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MATERIAL DESIGN

Manufacturing
• Ensure total reactivity
• Control impurities
• Encourage simple processes
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Impurities listed in safety assessment of PFAS used to 
grease-proof paper in contact with food

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
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MATERIAL DESIGN

Manufacturing
• Ensure total reactivity
• Control impurities
• Encourage simple processesFinal product

• Is it safe?
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Ingredients ≠ final product



IS THE PRODUCT IN 
CONTACT WITH FOOD 

SAFE?



Rosenmai et al. Food & Chem Tox 2017

Testing final product vs. testing ingredients



Soto et al. Env Sci & Technology, 2017

Procedural blank (50% ethanol)

50% ethanol exposed to V7-coated metal

Testing final product 
vs. testing ingredients



In summary

• Chemical constituents of food contact material in general and food 
service ware in particular migrate into food potentially posing a risk to 
human health and environmental contamination

• Selection of low-hazard food contact chemicals could help improving 
materials’ safety 

• But, understand that what migrates into food may be very different 
from the starting materials, with very diferent human health



THANK YOU!
drmvma@gmail.com
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