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The Podcast for
Food Safety
Professionals

Produced by the Food Safety Magazine

editorial team — the leading media brand
in food safety for over 20 years. Each
episode features news and trends, or
another surprise segment, followed
by a conversation with a food safety
professional who shares their
experiences and insights about the
important job of safeguarding the
world’s food supply.

Featured Guests

Dave Theno | Larry Keener | Lone Jespersen

Steve Taylor | John Spink | Joe Corby | Scott Brooks
Ben Chapman | Bill Sperber | Mike Taylor | Patricia Wester
David Acheson | Darin Detwiler | Hal King | Will Daniels
Lee-Ann Jaykus | Mike Cramer | Jorge Hernandez

Melanie Newman | Bill Marler | Kathy Gombas | Mike Robach
Bob Brackett | Sean Leighton | Dane Bernard | Frank Yiannas

Access our library
of over 60 regular
and bonus episodes

Maple Leaf Foods | Shawn Stevens | John Butts

Keith Warriner | Maria Lapinski | Chris Elliott | Sara Mortimer
Joe Stout | Samuel Godfroy | Jeremy Zenlea | Craig Wilson P OOdsafety New episodes posted
Jeff Farber | Bob Powitz | Joan Menke-Schaenzer | Cindy Jiang MTT&P‘Q twice a month

Listen and subscribe on your favorite podcast player
or visit our website: www.foodsafetymagazine.com/podcast F OOdsafe -
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Ushering In a New Tradition

By the time you read this, more than 2 months will have
passed since the very first World Food Safety Day on June 7.
But since it fell after our last issue went to press, please allow me
a slight diversion to reflect warmly on that day for me.

It began 3 weeks earlier with an invitation from Claudio An-
drade, plant quality & food safety engineer, at Stonyfield Organic
in Londonderry, New Hampshire. They were planning to cel-
ebrate World Food Safety Day and wanted to bring in an outside
speaker to give a talk on the topic of food safety.

Honored to be asked, I made the short drive north from cen-
tral Massachusetts on June 7 and was welcomed by the quality
team. After touring the plant and learning about the company’s
passion for their food safety processes, everyone (Stonyfield em-
ployees and invited guests) was invited to the cafeteria to have
lunch and hear about food safety. Together with Colleen Smith
and Chuck Metcalf from the NH Department of Health and Hu-
man Services, we talked about the importance of the food safety
culture from the top down (management to consumer) and the
pertinent regulatory issues affecting Stonyfield’s particular in-
dustry (dairy). It was rewarding to see scientists and nonscientists
alike participating in the event: A great group from human re-
sources even talked about how they play a role in food safety! It
was a great day, and I left inspired by this company’s passion for
food safety and the integrity of their products.

While food safety is something to focus on every day, the
chance to come together, share best practices, and showcase our
food safety heroes does deserve some extra attention, because as
we know, doing the hard work of food safety is often under-ap-
preciated. And while we’re at it, National Food Safety Education
Month (September) is right around the corner. Thanks to all of
you who make safe food for everyone, everywhere.

Best Regards,

Barbara{VanRentétghem, Ph.D.
Editorial Director
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Kottapalli Joins FSM Board

Balasubrahmanyam (Bala) Kottapalli,
Ph.D., has joined the Food Safety Magazine
Editorial Advisory Board. Bala is currently
the director of enterprise microbiology at
Conagra Brands in the Food Protection and
Regulatory Affairs Division. Prior to joining
Conagra, he worked as a senior scientist at
Kraft Foods in the Food Safety & Micro-
biology Division from December 2008 to i
April 2012. He also worked as a microbiologist/lab manager
at the Institute for Environmental Health Inc. in Seattle for 4
years.

Bala obtained his Ph.D. in food safety and an M.Sc. in
cereal science from North Dakota State University. He also
has a master’s in applied statistics from Penn State University.
He obtained his B.Sc. degree in dairy engineering/technology
from Osmania University, India. Bala is an appointed mem-
ber of the National Advisory Committee for Microbiological
Criteria for Foods and has completed ASQ Certified Quality

Engineer certification requirements.

ecccccccccce

EFSA Identifies Food Safety Research
Priorities for the Next 5-10 Years

The European Food Safety Authority (EFSA) recently an-
nounced a set of food safety research priorities the agency
plans to focus on for the next 5-10 years.

The plans—Ilaid out in an article titled “Food Safety Regula-
tory Research Needs 2030” and published in the EFSA Jour-
nal—look at how research can stimulate innovation and how
science can be communicated effectively to society. They
also considered issues such as the provision of safe food for
a growing world population. The authors’ recommendations
will inform EFSA's research agendas and strategy.

The three overarching research streams will be:
 Safe Food Systems: Improve food safety while moving to-

ward alternative and sustainable production systems
« Innovation in Risk Assessment:

Anticipating the impact of in-
%IE I—l{ll\(l)El_E& novations and new tech-

nologies on integrated
Igma.ca.gov/

risk assessment
« Holistic Risk As-
With the near-constant attention paid to leafy sessment: Under-
greens of late, we review the California Leafy Green EEENe YA I-¥e 8
Products Handler Marketing Agreement, which was RES ae TR VRN Y
created following the tragic spinach outbreak of — Be aslaslt s Te=14ls s Ko 1
Escherichia coli in 2006 that sickened over impactful science.
200 people. The program’s goal is to ensure The article can be
safe leafy greens and confidence in read online at EFSA.
produce food safety programs, europe.eu.
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General Mills Presented with Coveted
Black Pearl Award at IAFP 2019

The International Association for Food Protection (IAFP)
presented General Mills with the prestigious Black Pearl
Award at this year's IAFP Annual Meeting in ey
Louisville, Kentucky. The Black Pearl Award =
is given annually to a single company for
its efforts in advancing food safety and
quality through consumer programs,
employee relations, educational ac-
tivities, adherence to standards, and
support of the goals and objectives of
IAFP. General Mills works with farm-
ers to source raw materials, produce
food across more than 100 brands, and distribute that food
to customers in retail, e-commerce, and convenience and
foodservice settings, landing in homes across 100 global
markets. General Mills also makes it the company’s business
to strengthen its communities and the planet. With 38,000
employees, the company believes in using its size as a force
for good, and it is doing so by advancing sustainable farming,
combating climate change, fighting hunger, and supporting
local schools. General Mills is the parent company of many
popular household brands, including Cheerios, Yoplait,
Haagen-Dazs, Pillsbury, and Betty Crocker.
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New FDA Draft Guidance:
Improving Seed Safety

The U.S. Food and Drug Administration (FDA) recently
released a proposed draft guidance, Reducing Microbial Food
Safety Hazards in the Production of Seed for Sprouting, intended
to make the sprout seed industry (seed growers, condition-
ers, packers, holders, suppliers, and distributors) aware of the
agency’s serious concerns with the continuing outbreaks of
foodborne illness associated with the consumption of raw and
lightly cooked sprouts.

Incorporating aspects of the Codex Code of Hygienic
Practice for Fresh Fruits and Vegetables Annex II, Annex
for Sprout Production; the International Sprout Growers
Association-Institute for Food Safety and Health’s U.S. Sprout
Production Best Practices; and Good Agricultural Practices,
FDA’s draft guidance provides the agency’s recommendations
to firms throughout the production chain of seeds for sprout-
ing. It states that if a grower, holder, conditioner, or distributor
reasonably believes that its seeds are expected to be used for
sprouting, FDA recommends that the grower, holder, condi-
tioner, or distributor take steps that are reasonably necessary to
prevent those seeds from becoming contaminated. FDA also
recommends that firms throughout the supply chain—from
seed production and distribution through sprouting—review
their current operations related to seeds for sprouting.

eeccccccccccce eecccccccccce eeccccccccccccccccccne
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By George G. Misko, Esq.

J.S. and EU Approaches
to

Defining and Evaluating
urities and NIAS in Food
ntact Materials

Current regulations for food
contact substance purity

xpressions of concern about impurities in food
contact materials have increased over the last
few years. While general safety requirements for
food contact materials exist in both the United
States and the European Union (EU), neither ju-
risdiction has issued official guidance or regulations per-
taining to the manner in which these impurities [better
known as nonintentionally added substances (NIAS) in
the EU] are evaluated and permitted in food packaging
and other food contact materials. The existing regulatory
requirements in the U.S. and EU that impact NIAS and
impurities in food contact materials are discussed below.

U.S. Requirements

In the U.S,, the U.S. Food and Drug Administration
(FDA) imposes suitable purity requirements for food
contact substances. These requirements are found in
the Good Manufacturing Practices (GMP) regulations
for food contact substances, which state, in part: “Any
substance used as a component of articles that contact
food shall be of a purity suitable for its intended use.”
Accordingly, a substance can be found to comply with a
relevant food additive regulation but still be unsuitable
for food contact use if, for example, it contains an un-

safe level of impurities or imparts an off
taste or off odor to the food.

As a result of the GMP regulations,
all foreseeable impurities based on the
manufacturing process—such as residual
monomers, starting reactants, aids to
polymerization, catalysts, and products
of incomplete reaction—should be
considered. Importantly, oligomers are
considered part of polymers in the U.S.,
not impurities. This is in contrast to EU
law, but more on that later.

With respect to food contact sub-
stances cleared as indirect food additives
and listed in Title 21 of the Code of
Federal Regulations (C.F.R.), the regula-
tions will occasionally specify limits for
expected impurities. For example, this is
the case with polynuclear aromatic hy-
drocarbon limits in high-purity furnace
black.? It is important to keep in mind
that while most FDA regulations con-
cerning food contact materials do not
prescribe specific manufacturing pro-
cesses, manufacturers must ensure that
an indirect food additive is suitably pure
under GMP regulations, even if limits
for impurities are not specified.

Substances cleared through a food
contact notification (FCN) also must
meet suitable purity requirements.
However, since their clearance is specific
to the substance made by the process
described in the FCN, any changes in
the manufacturing process require a new
purity assessment to determine whether
there are additional impurities or an
increase in the level of any impurity. If
the changes in the impurity profile are
substantial, a new FCN may need to be
submitted.

In its Chemistry Guidance for sub-
mitting an FCN,? FDA recommends
that submitters include detailed infor-
mation on the intended use and stabil-
ity of a food contact substance during
the intended use conditions, along with
a thorough description of possible deg-
radation products and intermediates.

FOOD SAFETY MAGAZINE



European Union Requirements

The EU also requires that food
contact materials and articles be manu-
factured in compliance with GMPs.

This entails ensuring that food contact
materials, under normal or foreseeable
conditions of use, do not “transfer their
constituents to food in quantities which
could: (a) endanger human health; or (b)
bring about an unacceptable change in
the composition of the food; or (c) bring
about a deterioration in the organoleptic
characteristics thereof.”

The term “NIAS,” as used in the EU,
is defined in the Plastics Regulation,
(EC) No. 10/2011, as: “[A]n impurity
in the substances used or reaction inter-
mediates formed during the production
process or decomposition or reaction
products.” Therefore, residual monomers
and aids to polymerization are not NIAS
since they are intentionally added. In
contrast, the following are considered
NIAS: impurities in monomers and
additives, reaction intermediates, break-
down products of aids to polymeriza-
tion, and oxidation byproducts formed
by the reaction of package components
with exterior oxygen.

Ironically, oligomers are now consid-
ered incomplete products of the reac-
tions used to form polymers and, there-
fore, reaction intermediates (i.e., NIAS).
This reasoning seems consistent with
recent European Food Safety Authority
(EFSA) opinions suggesting that oligo-
mers are not covered by the monomers
listed in the Union List in the Plastics
Regulation. However, it seems paradoxi-
cal that the only part of a polymer that
is actually measured in migration stud-
ies and assessed for toxicology purposes
is no longer considered a part of the
polymer and is now judged no more
than an impurity.

The preamble to the Plastics Regu-
lation provides more information on
NIAS and how they are regulated. NIAS
include impurities in substances used
in the manufacture of plastic materials
or articles originating from their manu-
facturing or extraction process (recital
18) and degradation products formed
during the manufacture and use of

AUGUST B SEPTEMBER 2019

plastic materials and articles (recital 20).
The regulation also specifies that if any
of these substances are relevant for the
risk assessment of the main impurities
of a substance or the main reaction and
degradation products of the intended
application of a substance, they should
be included in the specifications and/or
restrictions of that substance. Further-

more, these substances may be present
in the final material or articles but not
included in the Union List. However,
if a migration limit for a NIAS is set in
the Union List, it must be met.

Evaluation of Impurities to Assess

Safety
For the producer of food packaging,
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or a food packer, to ensure that impuri-
ties or NIAS meet safety requirements,
a risk assessment may be in order. This
can be challenging since, as mentioned
above, there are no defined methods for
evaluating NIAS. However, several guid-
ance documents have been published
that offer some clues on how to con-
duct risk assessments of NIAS in food
contact materials and
articles, including ones
from the International
Life Sciences Institute
Europe® and Plastics-
Europe.® However, the
recommendations in
these guidance docu-
ments are not legally
binding. Therefore,
internationally rec-
ognized principles of
risk assessment may
be relevant for these
evaluations.

In general, the
information useful
in conducting a risk
assessment is: (1) the
chemical identity and structure of the
substance; (2) exposure information;
and (3) toxicological safety data. The
requirements for determining exposure
and conducting the safety evaluation
vary between the EU and the U.S.
These differences are discussed below.

Chemical identity and structure: The
first step is to determine the chemical
identity and structure of the NIAS or
impurity. This can be based on knowl-
edge of the starting substances or the
chemical process, or a search of the lit-
erature.

When the identity of a NIAS can-
not be determined, an analysis of the
substance may be required. This can
involve complex testing by multiple
methods, such as gas chromatography,
high-performance liquid chromatogra-
phy, nuclear magnetic resonance, and
mass spectrometry. It is important to
keep in mind that it may not be pos-
sible to detect or identify some impuri-
ties using existing analytical techniques.

Exposure assessment: The initial step in

“As attention on

Impurities in food

contact materials
continues, regulatory

requirements on how

they are evaluated may

be on thehorizon...”

estimating exposure is to determine the
potential extent of migration of the im-
purity into food. This can be based on
data obtained through migration testing
using food simulants or food. Since fac-
tors such as the type of food (aqueous
or acidic, for example) and conditions
of duration and temperature of a mate-
rial in contact with food can impact
migration, they need
to be considered in
protocol design. Ad-
ditional factors such as
the type of packaging
material (e.g., film,
coating, or rigid ar-
ticle) and the presence
of a functional barrier
will dictate sample
preparation as well.
As an alternative to
conducting studies,
exposure may some-
times be sufficiently
established through
the use of worst-case
assumptions or diffu-
sion modeling.

Once the level of migration is deter-
mined, dietary intake can be estimated.
In the EU, this may be done using a
default assumption for surface-area-to-
food volume of 6 dm?per 1 kg food, a
body weight (bw) of 60 kg, and daily
food consumption of 17 g food/kg bw
(or 1 kg food/60 kg bw).”

Rules for determining exposure to
food contact substances in the U.S. are
different from those in the EU. In the
U.S., dietary exposure is established us-
ing migration data and consumption fac-
tors (CFs). CFs represent the ratio of the
weight of all food contacting a specific
packaging material to the weight of all
packaged food consumed.® An exception
exists for infant formula since it may ac-
count for 100 percent of an infant’s diet;
therefore, packaging materials used to
hold infant formula likewise account for
100 percent of the CF.

FDA also has developed food-type
distribution factors to account for the
difference in migration rates that can
occur with different types of food (e.g.,

aqueous, acidic, alcoholic, and fatty)
and the types of materials in which they
are usually packaged. Differing from
Europe, FDA recommends a surface-
area-to-food-volume ratio of 1 square
inch of surface area to 10 g of food.

Safety evaluation: The safety evalu-
ation involves the identification of
adverse toxicological effects or hazards
associated with an impurity or NIAS,
followed by defining the critical dose or
exposure level of that substance in the
daily diet (below which the impurity or
NIAS is not expected to pose a risk to
human health). The first step should be
to ascertain what evaluations have al-
ready been completed on the substance,
such as by EFSA, the UN Joint Expert
Committee on Food Additives, FDA,
and others. The second step is to review
toxicity studies that may have been com-
pleted after the evaluation; if no authori-
tative evaluations have been completed,
a search of the literature is necessary.

For NIAS with unknown toxicity but
known structure, the threshold of toxi-
cological concern (TTC) can be applied.
The TTC is a screening tool that allows
for a qualitative risk assessment and pri-
oritizing substances for toxicity testing.
The TTC assesses whether a substance
is likely to be of concern based on its
structure and the estimated exposure.
EFSA published a new guidance on the
use of the TTC approach in food safety
assessment in June 2019.°

If none of the options mentioned
above apply, toxicity studies may be in
order.

In the EU, once it has been deter-
mined that a NIAS does not pose any
concern with regard to genotoxicity and
sufficient chronic or subchronic toxicity
data in the form of animal studies are
available, a tolerable daily intake (TDI)
can be calculated. According to Plastics-
Europe’s guide on risk assessment of
NIAS, the TDI for a food contact mate-
rial in the EU is typically calculated by
dividing the no-observed-adverse-effect
level obtained from an oral subchronic
(90-day) study by a safety factor of 100.

In the U.S., FDA applies a tiered ap-
proach to the (continued on page 57)
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By Barbara Kanegsberg and Ed Kanegsberg, Ph.D.

The Importance of Cleaning
for Food Safety

W= Critical cleaning in food
processing

n food safety, cleaning and sanitation become a

single concept, a single thought process. It is easy to

lose sight of the function of cleaning as distinguished

from disinfection. Without appropriate cleaning,

effective disinfection can be difficult or impossible
to achieve. Cleaning hard surfaces associated with food
processing is becoming increasingly challenging. It is
instructive to focus on the role of cleaning hard surfaces
as a distinct activity. While this discussion emphasizes
the cleaning of food contact surfaces and transfer lines,
the principles also apply to noncontact surfaces.

Understanding Soil

Soil is matter out of place. Soil can be alive, dead,
biological based, or nonbiological. Soil may be organic
(carbon based) or mineral based with no carbon. Soils
may be introduced inadvertently through air or mists,
or people can introduce soils. A soil may have been an
essential part of the process that, if it remains on the
surface, becomes a liability.

Many soils are associated with food processing. Com-
mon organic soils include carbohydrates, proteins, fats,
and petroleum. Soils can come from lubricants and
greases used in food processing equipment. Metalwork-
ing fluids and lubricants can be petroleum based or bio
based, and/or may be complex, proprietary mixtures of
organic and inorganic material. Inorganic soils in food
processing include salts, water stone (calcium nitrate),
food stone (e.g., calcium oxalate), and metallic deposits
like rust and oxides from processing equipment. Timmer-
man' describes many soils commonly found in food pro-

cessing. Residues of cleaning/disinfecting
agents are also soils. A comprehensive
list of soils depends on the specific
situation. It is therefore appropriate to
consider the food processing application
and determine all potential soils and
residue that might impact the food.

Critical Cleaning

Cleaning is physically removing
soils, not killing or inactivating or de-
naturing soils. Appropriate cleaning is
required to manufacture medical de-
vices and computer hardware. Cleaning
product contact surfaces is essential in
pharmaceuticals and paints.

Effective food processing requires
critical cleaning. Critical cleaning is not
necessarily more cleaning. Too much
cleaning is costly in terms of supplies
and labor; after a certain point, the
cleaning process can damage product-
contact surfaces. Manufacturers some-
times refer to precision cleaning as an
ultimate goal. Precision cleaning in-
volves setting up a strict written protocol
and then never deviating from it. While
a cleaning protocol is important, it is not
a complete solution. The protocol must
be effective. It is not unknown for clean-
ing to be performed the same way over
and over, yet that cleaning is determined
to be incorrect or ineffective.

Critical cleaning is value added. It is
cleaning that, if eliminated, unaccept-
ably raises the risk of harming the prod-
uct. A critical cleaning process involves
using a scientifically based, defendable
protocol at the correct point(s).

Cleaning Is a Process

Effective disinfection starts with
cleaning. Cleaning is a process, not just
pouring a chemical onto a surface, wiping
it around, and declaring that the surface
has been cleaned, disinfected, and sani-
tized. There are three steps in a complete
cleaning process. The first is washing. The
function of the wash step is to ensure
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that the cleaning agent makes contact
with the soil on the surface, to remove
soil from the surface and keep it away
from the surface. The next step is rinsing.
Thorough rinsing is essential to remove
the cleaning agent; it may also continue
the cleaning action. Drying, the third
step, removes water and volatile residue.

Compatibility and Coordination
The cleaning process must not dam-
age the work surface. It would be unac-
ceptable for the cleaning process to
increase surface porosity because soils
could become entrapped and more dif-
ficult to remove. Materials compatibility
issues are a potential problem with any
cleaning process, because a process that

effectively removes soil could interact
with the surface. With repeated cleaning
cycles, aggressive cleaners can damage
food contact surfaces. Thus, regular in-
spection of such surfaces is crucial.
Cleaning must be coordinated with
disinfection. Life requires water, the cor-
rect atmosphere, a favorable tempera-
ture, an appropriate amount of time,

TACTful Cleaning

Cleaning processes involve TACT:
temperature, action, chemistry, and
time. In general, higher temperatures pro-
mote cleaning effectiveness. For every
10 °C increase in temperature, the reac-
tion rate doubles. Action is the physical
force that promotes soil removal. Two
examples of action are high-pressure
spray and elbow grease. Cramer? de-
scribes the function of the chemical
components of cleaning agents. Terms
like emulsification, saponification, peptizing
agents, and dispersive agents translate to a
host of chemical ingredients, not all of
which are listed on the safety data sheet.
The correct time is required at the wash,
rinse, and dry stages. The temptation to
decrease cleaning process time is perva-
sive through many industries. For this
reason, cleaning processes have to be
not only clearly defined but also docu-
mented and monitored.

More is not necessarily better. Clean-
ers should be used at recommended
dilutions. There have been instances
where employees have poured clean-
ing concentrate directly onto surfaces.
Some cleaners can be more effective at
removing soils when they are diluted.
Using excessive cleaner can make rins-
ing difficult. Those who formulate
chemistries for cleaning and disinfection
are put in a bit of a catch-22 situation.
From an environmental and economic
standpoint, concentrated products are
a great idea. Shipping concentrate has
a smaller environmental footprint;
less packaging is needed and less water
means lower cost per pound. However,
if employees decide that more product
means better performance, the concen-
trate may be wasted, and the process
may be compromised.
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and a supply of the right food, at the
correct acidity or alkalinity. Life is per-
sistent and inventive. Therefore, clean-
ing and disinfecting should be designed
and tested relative to the application.

Tackling Residue

Achieving critical cleaning in food
processing also includes understand-
ing what makes soils
stick. Factors include
temperature, physi-
cal forces, chemistry,
and time—the same
TACT factors that are
involved in cleaning.

The residue to be
removed is not always
the same as the origi-
nal soil. Altered soils
are often much more difficult to remove
than the original material. Temperature
can chemically modify soil. For exam-
ple, sugar is relatively simple to remove
from a hard surface. However, adding
heat to simple sugars produces cara-
mel. Caramel consists of thousands of
complex compounds® that are far more
difficult to remove than sugar. Physical
forces can also result in more adherent
soils, in part by driving soils into hard
surfaces and changing the nature of the
soil. This can happen even with careful
selection of food processing equipment.
If soil, including food residue, is al-
lowed to remain on surfaces, it becomes
more difficult to remove. Time and
exposure to air and moisture can change
the soil. In explaining the importance
of prompt cleaning to those involved
in other industries, we often use the
example of how much more difficult it
is to clean a lasagna pan that has been
left on the counter overnight. The time
between processing and cleaning should
be minimized.

Difficult Soils

Some soils are inherently more dif-
ficult to remove than others. Among
more classic soils, Timmerman points
out that, for example, carbohydrates
tend to be more readily removed than
denatured protein.!

“Cleaning processes
involve TACT:

temperature,action,

chemistry, and time.”

Botanicals are often difficult soils
to remove. As foods become more so-
phisticated, it is inevitable that we will
see greater cleaning challenges in food
processing. Materials like vitamin K can
adhere to analytical equipment; if clean-
ing is difficult in the analytical world,
it ought to raise a red flag in food pro-
cessing. The Agriculture Improvement
Act of 2018 removed
hemp from Schedule
1 of the Controlled
Substances Act of
1970 and implemented
new provisions for
hemp production.
Processing cannabis
edibles involves re-
moving soils that are
very adherent to hard
surfaces. Even if the material is removed
promptly, more complex cleaning pro-
cesses have to be developed. The surface
may be successfully disinfected, but it
may not be clean enough. Particularly
with cannabis processing, the philoso-
phy of cleaning needs to move more
toward that used for pharmaceuticals
and perhaps even into a specific cat-
egory. Dedicated processing equipment
is prudent. However, using dedicated
equipment does not eliminate the need
for carefully defined cleaning processes.

How Clean Is Clean Enough?

In food processing, a clean surface
is often taken to mean “visibly clean.”
What does “visibly clean” actually
mean? It’s a subjective concept, and it
is one that has been successful histori-
cally. For many applications, it may not
be necessary to use complex analytical
techniques to demonstrate clean. At the
same time, it is appropriate to demon-
strate, define, document, and illustrate
visibly clean surfaces in the context of
your food processing requirements.
A picture is worth a thousand words.
Demonstrations are better; hands-on
exercises are better still. During em-
ployee training, it is reasonable not only
to show cleaning techniques but also to
illustrate what a clean surface ought to
look like. Depending on the processing

equipment, the process might call for
required lighting to view the surface and
areas of the equipment to be inspected.
Cleaning process documents are 