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Most food industry stakeholders have been
slow to appreciate that the dynamic and rap-
idly changing technology of food packaging
will have a major impact on our industry
during the next 20 years. We can anticipate
major innovation as we enter the era of infor-
mative, active and responsive food packag-
ing through advances in polymer chemistry
and nanomaterials technology. At the same
time, we can expect packaging in its new
dynamics to become an increasing focus of
regulation in the United States, Canada and
the European Union. These innovations will
increase food safety through informative as-
pects of advanced packaging and the ability
of new packaging technologies to actively
respond to pathogens, allergens and chemi-
cal contaminants. These changes will present
technical and regulatory problems and chal-
lenges for all food manufacturers, but will
also present great opportunities for manufac-
turers who actively embrace the new technol-
ogies and use them to drive marketing and
consumer satisfaction.

In this article, we review three aspects of
this rapidly evolving area of food packaging.
First, we will discuss the authority of FDA
and USDA/FSIS to regulate packaging and
the general outlines of the current regulatory
system. Second, we will review active defen-
sive measures to liability which importers
and distributors down the supply chain
should undertake to protect themselves from
the possible liability consequences of inap-
propriate packaging decisions made by up-
stream manufacturers. Finally, we will
briefly present a framework which will assist
food industry executives in understanding
both the challenges and the competitive mar-

keting opportunities which will be presented
by the new active, informative and respon-
sive packaging technologies, which include
the impact of the coming nanotechnology
revolution upon food packaging.

However, manufacturers must also be
aware that packaging nanotechnology does
raise consumer safety issues and is – and will
continue to be – closely regulated by the food
safety authorities of the U.S., the EU and
Canada. U.S. importers of food products
must understand they will need to work pro-
actively with their overseas suppliers to be
certain that FCS and FCM that are not ap-
proved in the U.S. are not inadvertently used
in food products bound for the U.S. market.

Thus, analysis of packaging will be an
important part of the RBPC (Risk-Based
Preventative Controls) plans that every U.S.
importer will be preparing as required by the
phase-in of Food Safety Modernization Act.

The Authority of FDA and USDA to
Regulate Food Packaging

To begin our discussion, we will very brief-
ly review the authority of FDA and USDA to
regulate food contact substances (FCS) and
food contact materials (FCM) and existing
regulations under the Food, Drug and Cos-
metic Act (FDCA) as recently amended by
FSMA. The fundamental legal decision per-
mitting FDA to regulate FCMs and reach
back into the packaging supply chain is
Natick Paperboard v. Weinberger, a 1975
decision of the First Circuit Court of Appeals.
The Natick case involved a dispute over the
authority of FDA to seize packaging materi-
als that were contaminated with PCBs prior
to the use of these materials in interstate

shipment of food products. Foundational to
subsequent statutory authority, Natick pro-
vides a clear “legislative history” of the 1958
Amendments to the FDCA. Natick then care-
fully details the Federal Judiciary’s reason-
ing through the text of the United States
Code. In 21 USC §201 (s) (FDCA §321(s))
the FDCA provides that,

The term “food additive” means any sub-
stance the intended use of which results or
may reasonably be expected to result, direct-
ly or indirectly, in its becoming a component
or otherwise affecting the characteristics of
any food (including any substance intended
for use in producing, manufacturing, packing,
processing, preparing, treating, packaging,
transporting, or holding food…….

21 USC §409(a) (FDCA §348(a)) provides
that packaging materials, when they become
a “component” by virtue of chemical migra-
tion, are subject to a regulatory approval:

A food additive shall, with respect to any
particular use or intended use of such addi-
tives, be deemed to be unsafe for the purpos-
es of the application of clause (2)(C) of
section 402(a), unless ……… (3) in the case
of a food additive as defined in this Act that
is a food contact substance, there is — (A) in
effect, and such substance and the use of
such substance are in conformity with, a
regulation issued under this section prescrib-
ing the conditions under which such additive
may be safely used; or (B) a notification
submitted under subsection (h) that is effec-
tive.

While such a regulation relating to a food
additive, or such a notification under subsec-
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tion (h)(1) relating to a food additive that is a
food contact substance, is in effect, and has
not been revoked pursuant to subsection (i),
a food shall not, by reason of bearing or
containing such a food additive in accor-
dance with the regulation or notification, be
considered adulterated under section
402(a)(1).

It is beyond the scope of this brief com-
ment to discuss the complex provisions for
food contact notifications (FCNs) under 21
USC §409 (b) Petition to Establish Safety.
The complex approval process for new FC-
Ms requires advanced knowledge of polymer
chemistry and toxicology and the selection
of polymer packaging materials requires
technical training in permeability analysis
and complex shelf-life calculations – both
beyond the scope of this article. However,
we will say more about the more basic task
of determining the regulatory status of com-
ponents of a FCM when we discuss guaran-
tees below.

Additionally, it should be understood that
federal current good manufacturing practices
(cGMPs) for food packaging materials apply.
We must reiterate an important but often
misunderstood basic concept in the regula-
tion of food packaging: cGMP has entered
state law in all 50 states through state adop-
tion of the FDA Model Food Code. The
MFC is updated on a quadrennial basis with
the latest revision in 2013.

Authority to issue cGMPs is granted by the
FDCA  and the inclusion of packaging mate-
rials within the scope of cGMPs is made
clear in 21 CFR §110.80, Processes and con-
trols:

§110.80   Processes and controls.
(a)(13) Filling, assembling, packaging,

and other operations shall be performed in
such a way that the food is protected against
contamination. Compliance with this require-
ment may be accomplished by any effective
means, including:

(i) Use of a quality control operation in
which the critical control points are identi-
fied and controlled during manufacturing.

(ii) Adequate cleaning and sanitizing of all
food-contact surfaces and food containers.

(iii) Using materials for food containers
and food- packaging materials that are safe
and suitable, as defined in §130.3(d) of this
chapter.
“Safe and Suitable” is defined in 21 CFR

§130.3   Definitions and interpretations:

(d) Safe and suitable means that the ingre-
dient:

(1) Performs an appropriate function in the
food in which it is used.

(2) Is used at a level no higher than neces-
sary to achieve its intended purpose in that
food.

As discussed above, FSMA regulations
which will enter into effect in September
2016 for major food businesses – generally
those with over 500 employees,  although
major retail grocery chains may require all
vendors to comply by that date – and will
require regular “supply-chain audits” which
will include all packaging materials with
specific emphasis on those that may be con-
sidered as food contact materials. Food pack-
aging professionals will soon find they are
increasingly occupied with these packaging
supply audits, Section 303 guarantees from
packaging suppliers and supplier letters of
assurance when appropriate. Some 80,000
domestic food businesses (FDA estimate)
will be required to prepare RBPC Plans
which will include detailed discussion of the
regulatory status of packaging materials.

Liability Issues
Any party who enters food products into

interstate commerce in the U.S. must under-
stand Section 303 guarantees, continuing
guarantees and letters of assurance from man-
ufacturers of food products including FCMs.
An important statement is made by
CFSAN/Office of Food Additive Safety on
the FDA website.

Section 303 of the Federal Food, Drug,
and Cosmetic Act (the Act) provides penal-
ties for persons who violate certain provi-
sions of the Act. Section 303, paragraph (c)
of the Act states that no person shall be
subject to the penalties of subsection (a)(1)
for having received, or proffered delivery of,
adulterated or misbranded food additives if
he has established a good faith guarantee
from whom he received the articles. This
paragraph was included in the 1958 amend-
ments to the Federal Food, Drug and Cosmet-
ic Act and remains the legal basis for the

"letter of guaranty" supplied by many manu-
facturers to their clients. Title 21 CFR 7.12
Guaranty and Title 21 CFR 7.13 Suggested
forms of guaranty, provide example lan-
guage for such a letter of guarantee. (Noting
FDA error in use of “guaranty.”)

Perhaps the best and most complete expla-
nation of Section 303 guarantees in the Code

of Federal Regulations (CFR) is found in the
parallel USDA/ FSIS regulations for the
meat and poultry industries in 9 CFR §
317.24 – packaging materials:

(b) Packaging materials entering the offi-
cial establishment must be accompanied or
covered by a guaranty, or statement of assur-
ance, from the packaging supplier under
whose brand name and firm name the materi-
al is marketed to the official establishment.
The guaranty shall state that the material's
intended use complies with the FFDCA and
all applicable food additive regulations. The
guaranty must identify the material, e.g., by
the distinguishing brand name or code desig-
nation appearing on the packaging material
shipping container; must specify the applica-
ble conditions of use, including temperature
limits and any other pertinent limits specified
under the FFDCA and food additive regula-
tions; and must be signed by an authorized
official of the supplying firm. The guaranty
may be limited to a specific shipment of an
article, in which case it may be part of or
attached to the invoice covering such ship-
ment, or it may be general and continuing, in
which case, in its application to any article or
other shipment of an article, it shall be con-
sidered to have been given at the date such
article was shipped by the person who gives
the guaranty. Guaranties consistent with the
Food and Drug Administration's regulations
regarding such guaranties (21 CFR 7.12 and
7.13) will be acceptable. The management of
the establishment must maintain a file con-
taining guaranties for all food contact packag-
ing materials in the establishment. The file
shall be made available to Program inspec-
tors or other Department officials upon re-
quest. While in the official establishment, the
identity of all packaging materials must be
traceable to the applicable guaranty. (Noting
USDA error in use of “guaranty.”)

This discussion should lead the reader to an
appreciation of the need to monitor FCMs
throughout the food supply-chain. There
have been several recent publications that
provide background on these issues. Most
relevant is the 2014 American Chemical So-
ciety Symposium volume on FCMs which
contains an excellent article by Mady   on the
level of detail required in a comprehensive
FCM monitoring program. Setting up such a
program is a complex undertaking and will
require guidance from a professional with
science credentials in food safety and toxicol-
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ogy and a background in chemical migration
studies.

This now brings us to the critical question,
Determining the Regulatory Status of Com-
ponents of a Food Contact Material, which is
best approached first by a review of the excel-
lent essays and other guidance documents on
the FDA web pages.  Fundamental to devel-
oping an understanding of these issues is a
review of the FDA TOR (Threshold of Regu-
lation Program). A 2009 article by Shanklin
in Food Safety Magazine summarizes the
FDA TOR Program for Food Contact Sub-
stances and offers guidelines for compliance
with the 21 CFR 170.39 exemption process.
The article presents a useful legislative histo-
ry of the 1958 FDCA amendments and the
establishment in 1977 of the current Thresh-
old Dietary Exposure (based upon expected
use conditions and the standard diet defined
in 21 CFR 170.39(2)(i)). Most useful to the
practitioner submitting a TOR Request to
FDA, the article presents a clear, numerical

“practical example” in chart form along with
a summary table.” This exposition will be
extremely helpful in the preparation of the
required data package. Practitioners will con-
firm the initial request must be prepared with
great care since errors in the initial request
will result in return of the application for
revision and will greatly extend the approval
beyond the normal 60- to 90-day timetable
for review and issuance of the desired TOR
exemption.

The Era of Responsive Food Packaging
A recent article in the Journal of Food

Science by Brockgreitens and Abbas   makes
an important contribution in giving us a se-
ries of definitions which will contribute to
the development of more precise dialogue
between food scientists, packaging engineers,
food marketers and regulators. Brockgreit-
ens and Abbas move beyond the common
and oft-misunderstood definitions of “smart”
and “intelligent” packaging. They suggest a
terminology which begins with “four main
categories based on functionality: ergonomic,
informative, active and responsive.” This
definition moves us beyond the usual packag-
ing concepts of containment, protection, and
communication.
“The concept of Ergonomics relates to en-

hancement of the Containment functions
which “make the package easier to transport,
store, use, and discard.”  Although not men-
tioned by Brockgreitens and Abbas, we be-

lieve that barrier enhancement – such as use
of Nanoclays – belongs in this category.
“The concept of Informative relates to the

enhancement of the way that information is
provided about the way the product is

“stored, disclosed or transferred without inter-
acting with the food” – an example being
RFID technology.”
“The concept of Active relates to systems

that directly interact with the enclosed food
and affect its quality. Examples could be
inclusion of antimicrobials in packaging
polymers, use of oxygen scavengers, or
MAP in general.”

The definition of the concept of Respon-
sive is the most important contribution of
this article. Brockgreitens and Abbas. They
define this as “any package that elicits a
curative or informative response as a result
of a specific trigger or change in the food
product, food package, head space, or the
outside environment.”

Active packaging is “based on passive dif-
fusion or initial package modification”,
whereas, in responsive packaging, the re-
sponse is “triggered by internal
chemical/biological stimuli or external tem-
perature changes and mechanical stresses.”
The response to the stimuli may be “informa-
tive, corrective or both.”

The Brockgreitens and Abbas article
makes a major contribution to the ability to
discuss the nuances of distinctions we make
between technologies in the oft-confusing
discussion of these important emerging food
technologies – moving us beyond imprecise
buzz-words such as “smart” and “intelligent.”

Nanomaterials in Food Packaging
Because of the major impact that nanotech-

nology will have on food packaging, we will
briefly define nanotechnology. The National
Nanotechnology Initiative of the President’s
Council of Advisors on Science and Technol-
ogy offers the standard and somewhat circu-
lar definition.  to which FDA has added little
in its pronouncements on this subject.

Definition – National Nanotechnology Ini-
tiative - Nanotechnology is the understand-
ing and control of matter at the nanoscale, at
dimensions between approximately 1 and
100 nanometers, where unique phenomena
enable novel applications. Encompassing
nanoscale science, engineering, and technolo-
gy, nanotechnology involves imaging, mea-
suring, modeling, and manipulating matter at
this length scale.

In a Private Communication to principal
author Woodhouse, Dr. Charles H. Bennett,
IBM Research Division, offered a conclud-
ing sentence to this “official” definition
which encompasses the vision of Nobel lau-
reate Richard Feynman.
"It includes nanofabrication, the art of ma-

nipulating matter at an atomic scale either
directly, or by getting atoms and molecules
to self-assemble into a desired structure, a
process which occurs naturally in biology,
and increasingly has been done artificially,
as in DNA origami."

We highly recommend a 2014 article from
the Journal of Food Science by Bumpbudsan-
pharoke and Ko   which offers an excellent
basic review of the current level of use of
nanoparticles in food packaging. The most
important current application of nanotechnol-
ogy to food packaging is the use of nanoclay
particles to improve barrier properties. The
authors provide a summary of nanoclay use
in the common food packaging polymers PP,
LLDPE, LDPE, HDPE and in thermoformed
containers and PET beverage applications.

The article also discusses in detail the inclu-
sion of functional additives including silver
nanoparticle (AgNP). This “Nanosilver is
typically used for antimicrobial effect.
Around 650 disease-causing pathogens can
be killed by silver molecules.” Additionally,
antibacterials such as nano-zinc oxide (ZnO),
titanium nitride nanoparticle (nano-TiN) and
nano-titanium dioxide (nano-TiO2) are re-
viewed with comments on currently avail-
able migration studies.

The article also includes a useful three
page chart of nano-food packaging applica-
tions already available from packaging man-
ufacturers. Additionally, the authors present
a three-page chart and discussion of nano-
particle regulation in the major commercial
markets of North America, Europe and East
Asia. Applications and regulations are, of
course, changing constantly and rapidly.
Nevertheless, it is valuable to have a 2014
snapshot of applications and regulations.

Finally, we would be remiss if we failed to
note that nanotechnology in food contact
applications will present significant regulato-
ry challenges to the food industry as dis-
cussed in a recent article in Science.  which
details toxicology concerns related to inges-
tion of nanomaterials. Furthermore, nanoma-
terials will continue to be an environmental
concern as illustrated by the Microbead-Free
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Waters Act of 2015 signed by President
Obama in December 2015.   These issues, of
course raise our principal concerns for U.S.
food importers – the inclusion of new and
innovative nanomaterials in FCS and FCM
used in imported food products before their
approvals by FDA, EPA, EFSA (European
Food Safety Authority) and Health Canada.

Conclusions
The 2015 Swiss Reinsurance study found

the median U.S. food recall costs $10 million.
We anticipate that, as regulators focus on the
increasingly complex questions of nanotech-
nology safety, there will be a growing num-
bers of U.S. and Canadian recalls and
European Union RASFF Alerts caused by
the presence of unapproved nanomaterials in
food packaging applications. Because of the
prevalence of supply-chain indemnification
agreements in vendor agreements with major
buyers in the U.S. retail grocery and foodser-
vice sectors, recall costs will be borne by the
U.S. manufacturer or importer.

How will the U.S. food importer or distrib-
utor protect her or his company from these
risks? We offer a four-part risk management
program for packaging materials:

1. that the food importer or distributor
become proactive in investigation of all FCS
and FCM packaging materials;

2. that the importer or distributor be
certain that all products are covered by man-
ufacturer’s 303 guarantees or letters of assur-
ance that are reviewed by counsel;

3. that the importer or distributor be
certain that contamination and recall (C&R)
insurance policies address packaging materi-
als, both directly and in terms of third-party
indemnification risk;

4.  that the designated qualified indi-
vidual  who will prepare RBPC plans for the
importer specifically addresses FCS and
FCM compliance in the various RBPC plans
and sanitary transportation and storage plans
required by FSMA.

There will be both significant risks and
major marketing opportunities in the excit-
ing developments in food packaging that
will characterize the next decade. Import-
ers are advised to pay great attention to
packaging materials compliance, particu-
larly for imported foods where the risk of
unapproved FCS and FCM materials is
greatest.

Charles F. Woodhouse is a regulatory
science attorney practicing at Woodhouse
Shanahan PA and Of Counsel to Sandler,
Travis & Rosenberg, P.A. His education in-
cludes: BA Dartmouth, MBA Wharton, JD
Rutgers, and MS Food Safety Michigan State
University. He is an adjunct professor at
MSU and taught “U.S. Food Import Regula-
tion” in the 2013 and 2014 academic years.
He is co-editor of the American Bar Associa-
tion publication Food, Cosmetics and Nutra-
ceuticals. His belief is that these changes in
the packaging of food for the retail grocery
and foodservice sectors are so important that
they have sent him back to "school" at MSU
to earn his second food-science-related grad-
uate degree – this time in food packaging
(Materials Science and Engineering).

Shelly Garg is an attorney with ST&R’s
FDA Practice Group, resident in the Miami
office. She represents clients across a broad
range of FDA-regulated product categories,
including food and dietary supplements, pre-
scription and over-the-counter drugs, biolog-
ics, medical devices and cosmetics.
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food in accordance with applicable U.S.
safety standards.

● Sampling and testing
● A review of the supplier’s relevant

food safety records

As in other areas, an importer can rely
on another entity (other than the foreign
supplier) to determine and perform appro-
priate supplier verification activities, as
long as the importer reviews and assesses
the relevant documentation.

Corrective Actions
Importers must promptly take appropri-

ate corrective actions if they determine a
foreign supplier has not used processes and
procedures that provide the required level
of public health protection. The appropriate
corrective measure will depend on the cir-

cumstances but could in-
clude discontinuing use of
the foreign supplier until
the cause of noncompliance,
adulteration or misbranding
has been adequately ad-
dressed.

Qualified Individual
Importers must use a

qualified individual to per-
form all required FSVP
tasks. That individual
must have education,
training and/or experience
necessary to perform each
activity. While work experience in some
cases may be sufficient to meet the qual-
ified individual requirement, AFI and
others suggest companies have key em-

ployees received FSMA-specific train-
ing to ensure the qualified individual is
truly qualified for FSMA-required activi-
ties.
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Abstract: The greatest changes in food packaging in more than a generation are coming in the next decade: 
the era of Nanotechnology and Informative, Active, and Responsive Food Packaging. Importers will face 
particular challenges in compliance documentation for the United States, Canada, and the European Union. 
Of particular importance to US importers are Supply-Chain liability issues including Guarantees, Letters of 
Assurance, and Indemnification Agreements between both domestic and foreign manufacturers of food 
products and their importers, distributors, and retailers. This article will orient the US importer to both 
forthcoming developments and compliance challenges with respect to Food Contact Substances (FCS) and 
Materials (FCM). The article includes a brief review of the authority of FDA and USDA to regulate FCS 
and FCM and existing regulations under FSMA (Food Safety Modernization Act). The article focuses on 
compliance at the intermediate Supply-Chain level and is not a guide to Food Contact Notifications (FCN) 
and other compliance obligations of manufacturers of packaging materials. 

 
Most food industry stakeholders have been slow to appreciate that the dynamic and rapidly 
changing technology of Food Packaging will have a major impact on our industry during the 
next 20-years.We can anticipate major innovation as we enter the era of informative, active, and 
responsive food packaging through advances in polymer chemistry and nanomaterials 
technology. At the same time, we can expect packaging in its new dynamics to become an 
increasing focus of regulation in the United States, Canada, and the European Union. These 
innovations will increase food safety through informative aspects of advanced packaging and the 
ability of new packaging technologies to actively respond to pathogens, allergens, and chemical 
contaminants. These changes will present technical and regulatory problems and challenges for 
all food manufacturers, but will also present great opportunities for manufacturers who actively 
embrace the new technologies and use them to drive marketing and consumer satisfaction.  
 
In this article, we review three aspects of this rapidly evolving area of food packaging. First, we 
will discuss the authority of FDA and USDA/FSIS to regulate packaging and the general outlines 
of the current regulatory system. Second, we will review active defensive measures to liability 
which importers and distributors down the Supply-Chain should undertake to protect themselves 
from the possible liability consequences of inappropriate packaging decisions made by upstream 
manufacturers. Finally, we will briefly present a framework which will assist food industry 
executives in understanding both the challenges and the competitive marketing opportunities 
which will be presented by the new active, informative, and responsive packaging technologies 
which include the impact of the coming nanotechnology revolution upon food packaging.  
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However, manufacturers must also be aware that packaging nanotechnology does raise consumer 
safety issues and is, and will continue to be, closely regulated by the Food Safety authorities of 
the US, the EU, and Canada. US importers of food products must understand that they will need 
to work proactively with their overseas suppliers to be certain that FCS and FCM that are not 
approved in the US are not inadvertently used in food products that are bound for the US market. 
Thus, analysis of packaging will be an important part of the RBPC (Risk-Based Preventative 
Controls) Plans that every US importer will be preparing in the coming year as required by the 
phase-in of FSMA beginning in September 2016. 
 
The Authority of FDA and USDA to Regulate Food Packaging 
 

To begin our discussion, we will very briefly review the authority of FDA and USDA to regulate 
Food Contact Substances (FCS) and Food Contact Materials (FCM) and existing regulations 
under the Food, Drug and Cosmetic Act (FDCA) as recently amended by the Food Safety 
Modernization Act (FSMA). The fundamental legal decision permitting FDA to regulate FCMs 
and reach back into the packaging supply-chain is Natick Paperboard v. Weinberger, a 1975 
decision of the First Circuit Court of Appeals.1 The Natick case involved a dispute over the 
authority of FDA to seize packaging materials that were contaminated with PCBs prior to the use 
of these materials in interstate shipment of food products. Foundational to subsequent statutory 
authority, Natick provides a clear “legislative history” of the 1958 Amendments to the FDCA. 
Natick then carefully details the Federal Judiciary’s reasoning through the text of the United 
States Code.  In 21 USC §201 (s) (FDCA §321(s)) the FDCA provides that, 
 

The term “food additive” means any substance the intended use of which results or may reasonably be 
expected to result, directly or indirectly, in its becoming a component or otherwise affecting the 
characteristics of any food (including any substance intended for use in producing, manufacturing, packing, 
processing, preparing, treating, packaging, transporting, or holding food……. 
 

21 USC §409(a) (FDCA §348(a)) provides that packaging materials, when they become a 
“component” by virtue of chemical migration, are subject to a regulatory approval: 
 

A food additive shall, with respect to any particular use or intended use of such additives, be deemed to be 
unsafe for the purposes of the application of clause (2)(C) of section 402(a), unless ……… (3) in the case 
of a food additive as defined in this Act that is a food contact substance, there is — (A) in effect, and such 
substance and the use of such substance are in conformity with, a regulation issued under this section 
prescribing the conditions under which such additive may be safely used; or (B) a notification submitted 
under subsection (h) that is effective. 
While such a regulation relating to a food additive, or such a notification under subsection (h)(1) relating to 
a food additive that is a food contact substance, is in effect, and has not been revoked pursuant to 
subsection (i), a food shall not, by reason of bearing or containing such a food additive in accordance with 
the regulation or notification, be considered adulterated under section 402(a)(1). 

 
It is beyond the scope of this brief comment to discuss the complex provisions for Food Contact 
Notifications (FCNs) under 21 USC §409 (b) Petition to Establish Safety. The complex approval 
process for new FCMs requires advanced knowledge of polymer chemistry and toxicology and 
the selection of polymer packaging materials requires technical training in permeability analysis 
and complex shelf-life calculations – both beyond the scope of this article. However, we will say 
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more about the more basic task of determining the regulatory status of components of a FCM 
when we discuss guarantees below.  
 
Additionally, it should be understood that Federal current Good Manufacturing Practices 
(cGMPs) for Food Packaging Materials apply. 2 We must reiterate an important, but often 
misunderstood, basic concept in the regulation of Food Packaging – cGMP has entered state law 
in all 50 states through state adoption of the FDA Model Food Code. The MFC is updated on a 
quadrennial basis with the latest revision in 2013. 3 
 
Authority to issue cGMPs is granted by the FDCA 4 and the inclusion of Packaging Materials 
within the scope of cGMPs is made clear in 21 CFR §110.80, Processes and controls: 

 
§110.80   Processes and controls. 
(a)(13) Filling, assembling, packaging, and other operations shall be performed in such a way that the food 
is protected against contamination. Compliance with this requirement may be accomplished by any 
effective means, including: 
(i) Use of a quality control operation in which the critical control points are identified and controlled during 
manufacturing. 
(ii) Adequate cleaning and sanitizing of all food-contact surfaces and food containers. 
(iii) Using materials for food containers and food- packaging materials that are safe and suitable, as defined 
in §130.3(d) of this chapter. 

“Safe and Suitable” is defined in 21 CFR §130.3   Definitions and interpretations: 
 
(d) Safe and suitable means that the ingredient: 
(1) Performs an appropriate function in the food in which it is used. 
(2) Is used at a level no higher than necessary to achieve its intended purpose in that food. 

 
As we discussed above, FSMA regulations which will enter into effect in September 2016 for 
major food businesses – generally those with over 500 employees5 although major Retail 
Grocery chains may require all Vendors to comply by that date - and will require regular 
“Supply-Chain Audits” which will include all packaging materials with specific emphasis those 
that may be considered as Food Contact Materials. Food Packaging professionals will soon find 
that they are increasingly occupied with these Packaging Supply Audits, Section 303 Guarantees 
from packaging suppliers, and supplier Letters of Assurance when appropriate. Some 80,000 
domestic US food businesses (FDA estimate)6 will be required to prepare RBPC Plans which 
will include detailed discussion of the regulatory status of packaging materials.   
 
Liability Issues 

Any party who enters food products into interstate commerce in the US must understand Section 
303 Guarantees, Continuing Guarantees, and Letters of Assurance from manufacturers of food 
products including FCMs. An important statement is made by CFSAN/Office of Food Additive 
Safety on the FDA web pages. 7 

Section 303 of the Federal Food, Drug, and Cosmetic Act (the Act) provides penalties for persons who 
violate certain provisions of the Act. Section 303, paragraph (c) of the Act states that no person shall be 
subject to the penalties of subsection (a)(1) for having received, or proffered delivery of, adulterated or 
misbranded food additives if he has established a good faith guarantee from whom he received the articles. 
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This paragraph was included in the 1958 amendments to the Federal Food, Drug and Cosmetic Act and 
remains the legal basis for the "letter of guaranty" supplied by many manufacturers to their clients. Title 21 
CFR 7.12 Guaranty and Title 21 CFR 7.13 Suggested forms of guaranty, provide example language for 
such a letter of guarantee. (Noting FDA error in use of “guaranty.”)  

Perhaps the best and most complete explanation of Section 303 Guarantees in the Code of 
Federal Regulations (CFR) is found in the parallel USDA/ FSIS regulations for the Meat and 
Poultry industries in 9 CFR § 317.24 Packaging materials: 

(b) Packaging materials entering the official establishment must be accompanied or covered by a guaranty, 
or statement of assurance, from the packaging supplier under whose brand name and firm name the 
material is marketed to the official establishment. The guaranty shall state that the material's intended use 
complies with the FFDCA and all applicable food additive regulations. The guaranty must identify the 
material, e.g., by the distinguishing brand name or code designation appearing on the packaging material 
shipping container; must specify the applicable conditions of use, including temperature limits and any 
other pertinent limits specified under the FFDCA and food additive regulations; and must be signed by an 
authorized official of the supplying firm. The guaranty may be limited to a specific shipment of an article, 
in which case it may be part of or attached to the invoice covering such shipment, or it may be general and 
continuing, in which case, in its application to any article or other shipment of an article, it shall be 
considered to have been given at the date such article was shipped by the person who gives the guaranty. 
Guaranties consistent with the Food and Drug Administration's regulations regarding such guaranties (21 
CFR 7.12 and 7.13) will be acceptable. The management of the establishment must maintain a file 
containing guaranties for all food contact packaging materials in the establishment. The file shall be made 
available to Program inspectors or other Department officials upon request. While in the official 
establishment, the identity of all packaging materials must be traceable to the applicable guaranty. (Noting 
USDA error in use of “guaranty.”)  

This discussion should lead the reader to an appreciation of the need to monitor FCMs 
throughout the food supply-chain. There have been several recent publications that provide 
background on these issues. Most relevant is the 2014 American Chemical Society Symposium 
Volume on FCMs which contains an excellent article by Mady 8 on the level of detail required in 
a comprehensive FCM monitoring program. Needless to say, setting up such a program is a 
complex undertaking and will require guidance from a professional with science credentials in 
food safety and toxicology and a background in chemical migration studies.  
 

This now brings us to the critical question, Determining the Regulatory Status of Components of 
a Food Contact Material, which is best approached first by a review of the excellent essays and 
other guidance documents on the FDA web pages.9 Fundamental to developing an understanding 
of these issues is a review of the FDA TOR (Threshold of Regulation) Program. A 2009 article 
by Shanklin 10 in Food Safety Magazine summarizes the FDA TOR Program for Food Contact 
Substances and offers guidelines for compliance with the 21 CFR 170.39 exemption process. 
The article presents a useful legislative history of the 1958 FDCA amendments and the 
establishment in 1977 of the current Threshold Dietary Exposure (based upon expected use 
conditions and the standard diet defined in 21 CFR 170.39(2)(i)).  Most useful to the practitioner 
submitting a TOR Request to FDA, the article presents a clear, numerical “Practical Example” in 
chart form along with a summary table “Threshold of Regulations Highlights.” This exposition 
will be extremely helpful in the preparation of the required Data Package.  Practitioners, such as 
this author, will confirm that the initial Request must be prepared with great care since errors in 
the initial Request will result in return of the application for revision and will greatly extend the 
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approval beyond the normal 60 to 90 day time-table for review and issuance of the desired TOR 
exemption.   
 
The Era of Responsive Food Packaging 
 
A recent article in the Journal of Food Science by Brockgreitens and Abbas11 makes an 
important contribution in giving us a series of definitions which will contribute to the 
development of more precise dialogue between food scientists, packaging engineers, food 
marketers and regulators. Brockgreitens and Abbas move beyond the common and oft-
misunderstood definitions of “smart” and “intelligent” packaging. They suggest a terminology 
which begins with “four main categories based on functionality: ergonomic, informative, 
active, and responsive.” This definition moves us beyond the usual packaging concepts of 
Containment, Protection, and Communication.  
 

“The concept of Ergonomics relates to enhancement of the Containment functions which “make the 
package easier to transport, store, use, and discard.”  Although not mentioned by Brockgreitens and Abbas, 
we believe that barrier enhancement – such as use of Nanoclays – belongs in this category.  
 
“The concept of Informative relates to the enhancement of the way that information is provided about the 
way the product is “stored, disclosed or transferred without interacting with the food” – an example being 
RFID technology.” 
 
“The concept of Active relates to systems that directly interact with the enclosed food and affect its quality. 
Examples could be inclusion of antimicrobials in packaging polymers, use of oxygen scavengers, or MAP 
in general.” 
 
The definition of the concept of Responsive is the most important contribution of this article. 
Brockgreitens and Abbas define this as “any package that elicits a curative or informative response as a 
result of a specific trigger or change in the food product, food package, head space, or the outside 
environment.” 

 
We are most grateful to the authors for their provision of a key distinction that will move the 
regulatory dialogue forward. Active Packaging is “based on passive diffusion or initial package 
modification”. Whereas, in Responsive Packaging, the response is “triggered by internal 
chemical/biological stimuli or external temperature changes and mechanical stresses.” The 
Response to the stimuli may be “informative, corrective, or both.”  
 
We believe that the Brockgreitens and Abbas article makes a major contribution to our ability to 
discuss the nuances of distinctions we make between technologies in the oft-confusing 
discussion of these important emerging food technologies – moving us beyond imprecise buzz-
words such as “smart” and “intelligent.” 
 

Nanomaterials in Food Packaging 
 
Because of the major impact that nanotechnology will have on Food Packaging, we will briefly 
define nanotechnology. The National Nanotechnology Initiative of the President’s Council of 
Advisors on Science and Technology offers the standard and somewhat circular definition.12 to 
which FDA has added little in its pronouncements on this subject. 13 
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Definition – National Nanotechnology Initiative - Nanotechnology is the understanding and control of 
matter at the nanoscale, at dimensions between approximately 1 and 100 nanometers, where unique 
phenomena enable novel applications. Encompassing nanoscale science, engineering, and technology, 
nanotechnology involves imaging, measuring, modeling, and manipulating matter at this length scale. 

 

In a Private Communication to principal author Woodhouse, Dr. Charles H. Bennett of IBM 
Research Division offered a concluding sentence to this “official” definition which encompasses 
the vision of Nobel laureate Richard Feynman.14 

"It includes nanofabrication, the art of manipulating matter at an atomic scale either directly, or by getting 
atoms and molecules to self-assemble into a desired structure, a process which occurs naturally in biology, 
and increasingly has been done artificially, as in DNA origami."  

We highly recommend a 2014 article from the Journal of Food Science by Bumpbudsanpharoke 
and Ko 15 which offers an excellent basic review of the current level of use of nanoparticles in 
food packaging. The most important current application of nanotechnology to food packaging is 
the use of nanoclay particles to improve barrier properties. The authors provide a summary of 
nanoclay use in the common food packaging polymers PP, LLDPE, LDPE, HDPE, and in 
thermoformed containers and PET beverage applications. 
 
The article also discusses in detail the inclusion of functional additives including silver 
nanoparticle (AgNP). This “Nanosilver is typically used for antimicrobial effect. Around 650 
disease-causing pathogens can be killed by silver molecules.” Additionally, antibacterials such as 
nano-zinc oxide (ZnO), titanium nitride nanoparticle (nano-TiN), and nano-titanium dioxide 
(nano-TiO2) are reviewed with comments on currently available migration studies. 
 
The article also includes a useful 3-page chart of nano-food packaging applications already 
available from packaging manufacturers. Additionally, the authors present a 3-page chart and 
discussion of nano-particle regulation in the major commercial markets of North America, 
Europe and East Asia. Applications and regulations are, of course, changing constantly and 
rapidly. Nevertheless, it is valuable to have a 2014 snapshot of applications and regulations. 
 
Finally, we would be remiss if we failed to note that nanotechnology in food contact applications 
will present significant regulatory challenges to the food industry as discussed in a recent article 
in Science.16 which details toxicology concerns related to ingestion of nanomaterials. 
Furthermore, nanomaterials will continue to be an environmental concern as illustrated by the 
Microbead-Free Waters Act of 2015 signed by President Obama in December 2015.17  These 
issues, of course raise our principal concerns for US Food Importers – the inclusion of new and 
innovative nanomaterials in FCS and FCM used in imported food products before their approvals 
by FDA, EPA, EFSA (European Food Safety Authority) and Health Canada.  
 
Conclusions 
 
The 2015 Swiss Reinsurance study found that the median US Food Recall costs $10 million.18 
We anticipate that, as regulators focus on the increasingly complex questions of nanotechnology 
safety, there will be a growing numbers of US and Canadian Recalls and European Union 
RASFF Alerts caused by the presence of unapproved nanomaterials in food packaging 
applications. Because of the prevalence of Supply-Chain Indemnification agreements in Vendor 
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Agreements with major buyers in the US Retail Grocery and Food service sectors, Recall Costs 
will be borne by the US manufacturer or importer. 19 
 
How will the US Food Importer or Distributor protect her or his company from these risks? We 
offer a four part Risk Management Program for Packaging Materials: 
 

1. that the food importer or distributor become proactive in investigation of all FCS and 
FCM packaging materials;  
 

2. that the importer or distributor be certain that all products are covered by manufacturer’s 
303 Guarantees or Letters of Assurance that are reviewed by counsel; 
 

3. that the importer or distributor be certain that Contamination and Recall (C&R) 
insurance policies address packaging materials, both directly and in terms of third-party 
indemnification risk; 
 

4.  that the designated Qualified Individual20 who will prepare RBPC Plans for the importer 
specifically addresses FCS and FCM compliance in the various RBPC Plans and 
Sanitary Transportation and Storage Plans required by FSMA. 

 
There will be both significant risks and major marketing opportunities in the exciting 
developments in food packaging that will characterize the next decade. Importers are advised to 
pay great attention to packaging materials compliance, particularly for imported foods where the 
risk of unapproved FCS and FCM materials is greatest.   
 
End notes available on principal author’s Blog at: www.Food-Label-Compliance.com 
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  **************************************************** 
 
Note for Readers – Common Food Packaging Polymers 
 
SPI Coding System – Society for the Plastics Industry 
 
Polymer       SPI Number 
 
PET Polyethylene Terepthalate     #1 
HDPE High Density Polyethylene    #2 
LDPE Low Density Polyethylene     #4 
LLDPE Linear Low Density Polyethylene     
PP Polypropylene      #5 
PS Polystyrene      #6 
 
  ****************************************************** 
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