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Getting to good
Good manufacturing practice in FDA-regulated facilities

By Daniel C. Rubenstein
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Companies that are directly 
or indirectly regulated by 
the U.S. Food and Drug Ad-
ministration (FDA) – includ-
ing those that manufacture 
food, food packaging, medi-

cal devices and drugs – are responsible 
for ensuring that their products are 
produced safely and consistently. The 
degree to which a company must meet 
these obligations depends on the in-
tended or reasonably foreseeable use of 
the product. Ultimately, industry must 
ensure that its products are used in a 
manner that promotes consumer con-
fidence, brand loyalty and, above all, 
protection of the public health. 

Although industry has demonstrated 
a high degree of competency in this re-
gard, notable exceptions have occasion-
ally tested consumer confidence and 
placed additional challenges on manu-
facturers, converters, logistics providers 
and retail facilities to ensure that their 
products are manufactured, processed 
and handled with the highest degree of 
proficiency and diligence. Considering 
these responsibilities, FDA has wisely 
prescribed varying degrees of regulatory 
oversight depending on the risk profile 
of the product. 

In the context of food-contact ma-
terials, however, the agency has imple-
mented only a broad standard for ensur-
ing that products are safe and suitable 
for their intended use. It is largely a 
company’s responsibility, therefore, to 
ensure that a high degree of safety and 
quality is continuously met. To meet 
these obligations, companies often rely 
on fundamental principles of industrial 
engineering, including facility design, 
process control, operations management 
and auditing.

FDA regulation  
of food-contact materials
The Federal Food, Drug and Cosmetic 
Act defines a “food additive” as a sub-
stance that is reasonably expected to 
become a component of food under the 
intended conditions of use. Food addi-

tives are subject to an FDA premarket 
clearance. Therefore, substances used in 
the manufacture of food packaging that 
may become a component of food must 
be the subject of a food additive regula-
tion, a food contact notification (FCN) 
or an applicable exemption. Substances 
that are not used in accordance with an 
applicable clearance or exemption result 
in food packaging that is adulterated 
(contains an added substance that may 
result in food that is injurious or oth-
erwise unfit for consumption), per se, 
under the act.

In addition to meeting compositional 
requirements, food-contact materi-
als must be suitably pure for their in-
tended use. Section 402(a) of the act, 
commonly referred to as the “general 
safety clause,” prohibits the presence of 
substances that may result in food that is 
harmful to a person’s health. In the ab-
sence of specific guidance that industry 
should follow to meet this requirement, 
reliance on FDA’s good manufacturing 
practice (GMP) regulations for food ad-
ditives provides a helpful starting point. 
These requirements, which were re-
cently revised by regulations adopted 
pursuant to the new Food Safety Mod-
ernization Act (FSMA), state generally 
that “appropriate quality control opera-
tions must be employed to ensure that 
food is suitable for human consumption 
and that food-packaging materials are 
safe and suitable.” 

Good manufacturing  
practice concepts
Although the agency has provided guid-
ance to industry within the context of 
good manufacturing practice for cer-
tain specific applications – most notably 
regarding the recent implementation 
of the Food Safety Modernization Act 
for food ingredients – FDA largely has 
remained silent about specific require-
ments for food packaging. 

The agency’s decision to rely upon 
industry’s self-regulation of quality and 
safety (beyond the general adulteration 
standard) recognizes the careful balance 

industry maintains between employing 
appropriate quality control and safety 
procedures and efficiently manufactur-
ing products. FDA expects that, inde-
pendent of any economic considerations, 
industry will take the steps necessary to 
ensure that products meet a minimum 
standard of safety and quality. The gen-
eral safety clause further requires that 
food-contact materials shall not give the 
food a physically discernable characteris-
tic like an off-taste, odor or color.

Good manufacturing practice is 
unique to each manufacturer and prod-
uct. Several aspects of GMP are, how-
ever, well-recognized principles of 
industrial engineering: Facility design 
and layout, process control, engineer-
ing economics, supply chain logistics, 
operations management, data reporting 
and analysis and environmental health 
and safety. Each of these aspects spans 
the entire supply chain – from raw ma-
terial acquisition through finished goods 
delivery to the customer. Between these 
first and final steps, GMP concepts in-
fluence every aspect of the production 
process, including inventory control, 
material movement, manufacturing and 
quality inspection.

Facility design and layout
Before the first product reaches the con-
sumer, and even before it is produced, 
careful consideration should be placed 
on facility design. Proper planning re-
sults not only in opportunities for qual-
ity control and safety improvements, but 
also in economic efficiencies and cost 
savings. With regard to food-contact 
materials, a properly designed facility 
is essential to promoting the purposeful 
addition of ingredients and materials at 
the right place and at the right time. 

Food packaging materials range from 
simple formulas to complex mixtures 
of chemicals, including resins, solvents 
and processing aids. Facility design 
represents a critical first step in mak-
ing sure that the production process 
adds substances at appropriate points in 
suitable quantities and in proper ratios. 
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Good manufacturing practice prescribes 
thoughtful analysis and preparation to 
design a facility properly. 

Often, a production-based flow chart 
or step diagram is employed prior to the 
facility design phase to place the manu-
facturing steps into a logical order. The 
physical distance between production 
steps should be evaluated to minimize, 
to the extent possible, material move-
ments. Appropriate considerations also 
should be made for properly inspecting 
finished goods and safely loading mate-
rial onto equipment for transportation 
to the customer. Generally speaking, 
a well-designed facility minimizes the 
distance that a material must travel dur-
ing the production process, resulting in 
an efficient and properly sized manufac-
turing plant.

Relatedly, good manufacturing prac-
tice also prescribes that a facility should 
be organized in a manner that prevents 
unintentional addition of substances at 
the wrong place, at the wrong time or 
as a result of cross-contamination. These 
considerations can work in concert with, 
or in contrast to, the efficiency concepts 
discussed above. 

Within the manufacturing space, spe-
cific emphasis should be placed on mini-
mizing product contamination. Product 
contamination may result in the unin-
tentional (nonpurposeful) addition of 
a substance during the manufacturing 
process or the intentional (purposeful) 
addition of a substance, but at the wrong 
location or in a quantity not originally 
specified by the production plan. 

Common examples of unintentional 
addition occur where materials from 
two separate production processes are 
placed near each other (e.g., two adjacent 
production belts) and the loading mech-
anism, such as a hopper, is not properly 
sealed or segregated. Small amounts of 
one type of material may spill over into 
the second material’s production line, 
resulting in contamination. (Incorrect 
or inconsistent storage and labeling of 
raw materials may also contribute to the 
selection of inappropriate raw materials 

for use in a production batch. Segrega-
tion of raw materials helps ensure that 
the correct raw materials are used as in-
tended.)

A second type of unintentional addi-
tion may result from malfunctioning or 
improperly calibrated equipment. For 
example, lubricants and hydraulic flu-
ids are common and play a critical role 
in automated production equipment. 
However, this equipment could fail, and 
small amounts of lubricant could drip 
onto production surfaces.

In both instances, proper facility de-
sign and planning play a critical role in 
minimizing the potential for contamina-
tion. Increased separation between pro-
duction equipment reduces the chance 
that intentionally added substances will 
carry over into other processes. Physical 
barriers between production equipment, 
such as processing belts and lines, might 
minimize the possibility that process-
ing fluids contact food packaging. Each 
of these steps, however, can add incre-
mental costs to overall facility design. 
Indeed, they might run counter to ef-
ficiency concepts like minimization of 
material movements.

Ultimately, the manufacturer is re-
sponsible for determining the appropri-
ate balance between designing an effi-
cient facility and minimizing product 
contamination. A fully separated manu-
facturing space may result in fewer con-
tamination events; however, the poten-
tial contamination risks associated with 
a more efficient design could be miti-
gated by increased product and equip-
ment inspections. 

One advantage of the FDA’s good 
manufacturing practice concepts is that 
the agency lets the manufacturer deter-
mine the appropriate balance between 
efficiency and quality, recognizing that 
the manufacturer is in the best position 
to make this decision.

Process control
Throughout the manufacturing pro-
cess, many steps require strict adherence 
to specific measurements or tolerances. 

Complying with these requirements 
is often critical to ensuring that food 
packaging is manufactured consistently. 
Consistency, of course, is important 
both to the functionality of the product 
and the expectation of the consumer.

Within these manufacturing prac-
tices, however, companies are often left 
to determine for themselves to which 
degree of specificity a tolerance must be 
met. These tolerances relate not only to 
physical dimensions and specifications 
but also to the complex mixtures of 
chemicals and substances that are blend-
ed and reacted to produce a finished 
resin. Adhering to stricter specifications 
(beyond the minimum necessary to 
achieve the safe and effective production 
of the finished food-contact material) 
may come at additional relative cost, and 
the incremental benefit in quality and 
consistency may decrease.

Physical tolerances can play a piv-
otal role in ensuring that food packag-
ing performs as expected. For example, 
bottle manufacturers often work with 
third-party suppliers of gaskets and 
closures that make sure the bottle and 
closure combine properly to form a 
seal. This seal, in turn, prevents leaks or 
spoilage of the food. Compliance with 
specific measurements and specifications 
are essential to make sure that the two 
products function properly when used as 
intended. 

Of course, the degree of accuracy 
needed to achieve a complete seal de-
pends on various factors, including the 
materials used to produce the bottle and 
the seal, the temperature the finished 
product will be subjected to (extreme 
heat and cold may expand or contract 
the materials) and how long the mate-
rials will be in contact with food (cer-
tain food contact materials may interact 
differently with specific food types over 
time). Ultimately, whether a product 
must meet a designated specification 
within a specific degree of tolerance 
must be evaluated on a case-by-case 
basis by considering the intended use of 
the product and the potential health or 
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safety consequence of failing to achieve 
an appropriate degree of precision. 

The economics associated with 
achieving greater specificity, while rel-
evant from a business standpoint, are 
secondary with respect to GMP. Good 
manufacturing practice requires that the 
physical specifications shall be sufficient 
to achieve the intended technical effect, 
ultimately ensuring the safety of the fin-
ished packaging material and food.

Similarly, compliance with chemical 
specifications directly affects the nature 
and quality of the finished food-contact 
material. For example, adding insuf-
ficient amounts of a catalyst, additive 
or processing aid may result in a mate-
rial that fails to meet certain physical 
requirements (the bottle may appear 
hazy, may feel tacky or may not be rigid 
enough). Conversely, adding too much 
of a substance may result in a product 
that imparts an off-taste or odor to food, 
resulting in adulteration of the food, per 
se, under the act.

Here again, the FDA’s requirements 
with respect to good manufacturing 
practice do not specify the degree to 
which a company must meet chemical 
tolerance requirements, recognizing 
that such determinations must be made 
on a case-by-case basis. Rather, the 
FDA’s GMP requirements specify that 
the company take sufficient steps to en-
sure that the finished material or article 
is suitably pure for the intended use.

Operations management  
and auditing strategies
The FDA’s good manufacturing prac-
tice requirements obligate companies to 
demonstrate that the production process 
is sufficiently designed, implemented 
and effectively managed to ensure that 
the finished material is safe and suitable 
when used as intended. Decisions about 
design, planning, production and in-
spection must ensure that a material is 
produced consistently, safely and in ac-
cordance with the FDA’s requirements. 
Therefore, a robust production process 
should incorporate written operating 

procedures and auditing strategies as 
part of an overall good manufacturing 
practice and quality plan. 

Written operating procedures, often 
referred to as standard operating pro-
cedures (SOPs), serve as a foundation 
for the production process and preserve 
and convey consistent instructions to 
staff and management. Ideally, SOPs 
should be developed before production 
starts and should be revised and updated 
based on production experience and the 
advancement of technology. Although 
every process is different, FDA’s good 
manufacturing practice requirements 
implicitly require that manufacturers 
of similar products should meet a mini-
mum, common standard of quality. The 
result of one company’s adverse safety 
event (or development of a process de-
signed to prevent such an event) may 
provide an opportunity to improve the 
safety of the entire industry. In this re-
gard, trade associations that facilitate in-
formation exchange add value.

Similarly, auditing strategies can serve 
as a safeguard to ensure that a product is 
manufactured safely and efficiently. Au-
dits provide oversight to a manufactur-
ing process and give valuable feedback 
to the business, as well as assurance to 
customers. The frequency and type of 
audit, whether internal (conducted by 
one’s own employees) or external (con-
ducted by a third party), will vary based 
on the nature of the product, the risk 
posed from the intended or reasonably 
foreseeable use and the nature and de-
gree of regulatory oversight.

Internal auditing lets a business re-
view and revise SOPs continuously 
based on the nature and characteristics 
of the finished product. Internal audi-
tors also bring an inherent knowledge 
of the product to the review, allowing 
for a highly detailed analysis of a specific 
process or procedure.

Conversely, external auditors pro-
vide a critical degree of objectivity and 
neutrality with respect to a process. Ex-
ternal auditing strategies often are used 
as an initial starting point to identify 

processes and procedures that pose risks 
or relevant considerations that may not 
be immediately apparent to an inter-
nal auditor. The external auditor also 
might be able to leverage familiarity 
with best practices used throughout the 
industry to recommend changes or im-
provements to a company’s product or 
process. Similarly, the external auditor 
can rely upon his or her experience with 
regulatory agencies, such as the FDA, 
when recommending specific actions. 

Companies that are regulated by the 
FDA should consider best practices that 
do two essential things: Ensure compli-
ance during normal production activities 
and help the company respond to adverse 
events. The latter is often mitigated by 
the designation of specific individuals 
who have the authority to make “com-
mand decisions” regarding production, 
inspection, quality, health and safety. 
Companies that most effectively respond 
to unforeseen events implement strate-
gies such as a tiered response system, an 
internal and external communications 
policy and the designation of a “go team” 
of legal, technical and executive partici-
pants that can react quickly to FDA-re-
lated incidents and investigations.

Common sense prevails
Ultimately, within the context of good 
manufacturing practice, common sense 
prevails. 

Developing and relying upon written 
procedures creates the benchmark com-
panies use to measure planning, produc-
tion and auditing activities. Machinery 
and processes are imperfect and consis-
tently require review, revision, mainte-
nance and updating. The evolution of 
technology and best practices also plays 
a critical role in defining the state of the 
industry. 

Similarly, human error is a fact of life 
that should be acknowledged but mini-
mized to the extent possible. Generally 
speaking, the less opportunity for “cre-
ative intervention” by employees, the 
lower the likelihood that human error 
will cause a GMP issue. Therefore, it is 
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important to educate employees about 
how to think critically and how to make 
time-sensitive decisions such as when to 
notify a supervisor of a problem, when 
to halt production, when to consult out-
side expertise and, if necessary, when to 
recall a product. SOPs can be an effec-
tive tool that helps companies find an 
appropriate balance between encour-
aging employees to respond decisively 
to GMP-related adverse events while 
preventing individual operators from 
making more generalized changes to a 
process without supervisory approval 
and revised documentation.

Although the FDA has not defined 
specific criteria for achieving a state 
of “good manufacturing practice” for 
food packaging beyond the general 
safety requirement, one can infer that 
standard industry practice is sufficient 
when standard industry practice protects 

the health and safety of the consumer. 
Heroic measures are not required, but 
corporate culture and consumer expec-
tations can effectively influence com-
panies to exceed minimum standards. 
Technical limitations may serve as a 
justifiable limit on the scope of GMP; 
economic considerations, however, are 
certainly less defensible. 

When evaluating good manufactur-
ing practice in a facility, manufacturers 
of food-contact materials should con-
sider: (1) the present state of the industry 
at large; (2) the availability of current 
and emerging technologies; and (3) the 
degree of risk inherent to the consumer’s 
intended or reasonably foreseeable use of 
the product. It follows that meeting the 
minimum requirements for GMP in 
2018 may not be sufficient for achieving 
that same goal 10 to 20 years from now. 
Therefore, companies should continu-

ally strive to offer maximum value and 
quality, while simultaneously endeavor-
ing toward continuous improvement. 

Daniel C. Rubenstein is an Associate at 
Keller and Heckman LLP based in Wash-
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food and drug practice group. Rubenstein 
assists companies, organizations and trade 
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regulatory requirements for food packaging 
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the United States, European Union, Asia 
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gineer, Rubenstein has experience in process 
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and good manufacturing practice in FDA-reg-
ulated facilities. Rubenstein uses this experi-
ence to help clients develop quality control and 
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Other resources
The Food and Drug Administration has a number of publicly available resources for help with food safety, recalls and manufacturing 
practices. In addition to the websites below, Keller and Heckman LLP provide a comprehensive online resource at www.packaginglaw.com:

• FDA’s webpage for identifying and monitoring recalls: www.fda.gov/safety/recalls/ 
• Common foodborne illnesses and contaminants: www.fda.gov/Food/FoodborneIllnessContaminants/default.htm 
• General information on food packaging: www.fda.gov/Food/IngredientsPackagingLabeling/PackagingFCS/default.htm 
• The food-contact notification (FCN) program has a publicly available, searchable inventory: www.accessdata.fda.gov/scripts/

fdcc/?set=fcn
• FDA’s Office of Food Additive Safety also posts helpful information that assists companies in evaluating the safety of food-contact 

substances, including in the context of FCN submissions: 
 – Chemistry guidance: www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/

IngredientsAdditivesGRASPackaging/ucm081818.htm
– Toxicology guidance: www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/ucm081825.htm 




