Chapter 7
PROCESS PREVENTIVE CONTROLS

FSPCA

This chapter introduces process controls. These are controls that specifically relate to
the procedures, practices, and processes within a facility.

Process controls make up the part of a facility’s Food Safety Plan that focuses on
controls required at process steps that are critical for the safety of the animal food.
Process controls require documentation of parameters and minimum or maximum
values associated with the control, monitoring procedures, corrective action
procedures, and validation that the process controls the hazard.

The requirements for process controls depend on the role of the process control in
the food safety system. This chapter provides information on establishing values for
processing parameters, how to monitor process controls, and components of
corrective actions to be taken for process controls when deviations occur.
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In this chapter, participants will learn 1) the purpose and importance of process
controls, 2) how to apply relevant parameters and values associated with the process
control, 3) monitoring procedures for process controls, and 4) corrective actions for
process control deviations.



21 CFR 507.3 - Definitions: “Preventive Controls”

* Means those risk based, reasonably appropriate
procedures, practices, and processes that a person
knowledgeable about the safe manufacturing,
processing, packing, or holding of animal food would
employ to significantly minimize or prevent the
hazards identified under the hazard analysis that are
consistent with the current scientific understanding
of safe food manufacturing, processing, packing, or
holding at the time of the analysis.
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As a reminder, preventive controls are specifically defined. Process controls, as well
as all other preventive controls, are included under this definition.



Process Controls: a Type of Preventive Control
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21 CFR 507.34 introduces preventive controls, and can be found on page 56345 of the
Preventive Controls for Animal Food rule. This section explains that preventive
controls are to be identified and implemented in order to significantly minimize or
prevent any hazard that was identified in the hazard analysis as being a hazard
requiring a preventive control. Preventive controls are required to provide assurance
that the animal food manufactured, processed, packed, or held by a facility will not
become adulterated.

Preventive controls are required at critical control points, as well as anywhere else
that may be appropriate in order to ensure animal food safety. Some facilities or
some class participants may be familiar with the concept of a critical control point, or
CCP, if they have any experience with Hazard Analysis Critical Control Point (HACCP)
plans. However, not all preventive controls may be critical control points. The hazard
analysis process drives this determination.

All preventive controls must be written. These written preventive controls are
documented in the Food Safety Plan. This includes a description of the process
control and its management components such as parameters, monitoring, and
corrective actions. Implementation records, which are records that document the
implementation of the Food Safety Plan, are also required but are not the same as
written preventive controls.



In addition to the process controls covered in this chapter, other preventive control
categories include sanitation controls, supply-chain-applied controls, a recall plan,
and other preventive controls which may not fall clearly into one of these categories.
When selecting a preventive control, ensure that it is appropriate for the facility and

the animal food.



21 CFR 507.34(c)(1) — Process Controls

* “Process controls include procedures,
practices, and processes to ensure the control
of parameters during operations such as heat
processing, irradiating, and refrigerating
animal food.”
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Section 507.34(c)(1) specifically describes process controls as including,” procedures,
practices, and processes to ensure the control of parameters during operations such
as heat processing, irradiating, and refrigerating animal food.” In this curriculum, the
term “process preventive control” is used interchangeably with “process control” and
both terms have the meaning specified in 21 CFR 507.34(c)(1).



Purpose of Process Controls

* To utilize procedures, practices, and processes to

either significantly minimize or prevent a hazard in
animal food.

* They allow the facility to establish specific
parameters that must be met in order to assure that
animal food safety is protected.

* Provide for evidence-based protection of animal food
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The purpose of process controls is to utilize procedures, practices, and processes to
significantly minimize or prevent hazards requiring a preventive control.
Implementing a process control includes setting specific parameters that assure the
production of safe animal food. Appropriately established parameters are those

known to control the hazard(s) of concern based on scientific and/or technical
evidence.



21 CFR 507.34(c)(1) — Process Controls

* Process controls must include, as appropriate
to the nature of the applicable control and its
role in the facility’s food safety system:

I.  Parameters associated with control of the
hazard; and

ii. The maximum or minimum value, or
combination of values, to which any biological,
chemical, or physical parameter must be
controlled to significantly minimize or prevent a
hazard requiring a process control.
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21 CFR 507.34(c)(1) further goes on to specifically describe how parameters are to be
identified and utilized. All process controls must include parameters associated with
the control of the hazard.

These parameters must be appropriate for the control and its role in the food safety
system. In other words, the identified parameters must have an impact on the control
of the hazard. As such, adhering to the parameter values will significantly minimize or
prevent the presence of the hazard in the animal food.

With this in mind, a maximum or minimum value, or potentially a combination of
both, must be established for any parameter associated with a process control.
Parameter values should be selected that result in the biological, chemical, or
physical hazard being significantly minimized or prevented.



Parameter Value Example

Hazard
Requiringa Preventive
Preventive Control
Control

Parameter Value Example*

Extrusion temperature > 178°F
for instantaneous 6-log
reduction

Extrusion

Dog Food Salmonella spp. temperature

* Values are product dependent

FSPeA

There are different types of parameters, and they must always be specific to the
process control and the hazard being addressed. An effective parameter defines what
can be measured or observed to demonstrate that the hazard is being controlled. For
example, a temperature x time combination may be the parameter value for a
thermal processing step. For example, it may be determined that a dog food must be
processed at a minimum temperature of 178°F for an instantaneous 6-log reduction
of Salmonella during a thermal processing step, such as extrusion. In order to reach
similar destruction, a lower extrusion temperature may require a longer time at that
temperature. The time, temperature, and matrix are all interdependent upon one
another to control the hazard.



Parameter Value Considerations

* |If a pre-determined parameter value is not met, a
hazard is effectively not under control, and the safety
of the product is in question.

* Parameter values must be achievable.

* Often a variety of options exist for controlling a
particular hazard.

* The selection of the best control option and
parameter value is often driven by practicality and
experience.
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There are a number of considerations involved in establishing parameter values for a
process control. A significant amount of thought, and often research, is necessary
when setting these values because satisfying the parameter is essential in assuring
product safety. Therefore, it is important that the parameter values are based on
scientific or technical evidence and can be achieved by the process.

As a process may not realistically be able to maintain an exact value, parameters are
often expressed as being equal to, above, or below a reference value. This allows the
process control parameter to be met, and gives the option of varying from the exact
reference value in order to be more conservative and limit any deviations. This is
sometimes referred to as setting an “operating limit,” a concept that will be discussed
later in the chapter.

Sometimes, different options can be applied to control a specific hazard, as it may be
possible to control that hazard at various points within the manufacturing process.
For example, a pathogen could be controlled during manufacturing, such as through
thermal processing, or control can be applied at the end of manufacturing, such as
through irradiation of the finished product.

The PCQI decides the best option, or combination of options, to control the particular
hazard, taking into account practical considerations such as the process capabilities in
guestion, how measurements can be made, staff capabilities and other appropriate



factors.



Sources of Information for Parameter Values

Information Source Examples

FDA Hazard guides; guidance, tolerance and action levels
Other regulation State and local regulations, tolerance and action levels;
guidelines USDA regulations

Experts (internaland Preventive Controls Qualified Individual, processing
external) authorities, university scientists, consultants, equipment

manufacturers, sanitarians, trade associations

Scientific studies In-house experiments, 3" party challenge studies
(universities or contract labs)

Scientific literature Peer reviewed journals, science and microbiology texts,
Food Safety Preventive Controls Alliance information
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A number of sources of scientific and technical information can be useful in
establishing parameter values. FDA and other local, state, and federal government
agencies may provide information through technical staff, regulations, guidelines,
directives, performance standards, tolerances and action levels. Useful expertise may
also come from both internal and external sources. Internally, this might include the
PCQl, management, and experienced staff. Externally, information may be gathered
from trade associations, process authorities, university and extension scientists,
consultants, and equipment manufacturers.

If necessary, scientific studies for specific products can be conducted in-house, at a
contract laboratory, or at a university. If a facility chooses to perform a study
in-house, make certain to follow defensible methods in the experimental design and
analysis.

Information can also be obtained from peer-reviewed scientific literature. However,
there may be important differences between the methods used in a published study
and those used for the animal food produced and processes employed by a facility.
Therefore, care should be taken when using information from these sources to
determine specific parameter values.



Management Components Appropriate for
Ensuring the Effectiveness of Different Controls

Process Sanitation | Supply-Chain- ofher
Preventive Preventive Applied Control
Control Control Control

Monitoring
Corrective Actions As necessary
and Corrections to satisfy the
requirements
Validation of Part 507.

Verification of
Monitoring,
Corrective
Actions, and
Implementation
and Effectiveness

21 CFR 507.39 provides the management components that must be in place for a
process control. The management components are used, as appropriate, to ensure
the effectiveness of the process control. Process control management components
include monitoring, corrective actions and corrections, verification, validation, and
verification of implementation and effectiveness. The requirements for these
management components were introduced in Chapter 6. The remainder of this
chapter focuses on how these components will generally apply to process controls.



21 CFR 507.3 — Definitions: “Monitor”

* To conduct a planned sequence of observations or
measurements to assess whether control measures
are operating as intended.

The definition of monitor is “to conduct a planned sequence of observations or
measurements to assess whether control measures are operating as intended.”

In essence, monitoring involves the selection of appropriate measurements or
observations at a specified frequency. These measurements provide information that
is used to evaluate if a process or procedure is meeting the parameters that were set.



Purpose of Monitoring for Process Controls

* To track the operation of the process and enable the
identification of trends toward a parameter value
that may trigger process adjustments.

* To identify when there is a loss of control or when a
“deviation” from a parameter value occurs.

* To provide written documentation that can be used
to verify that the process is under control.
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The overall purpose of monitoring a process control is to document that a minimum
or maximum value for a parameter has been met. Effective monitoring of all
preventive controls ensures that food safety hazards identified in the Food Safety Plan
are being controlled. If a parameter value has not been met, monitoring will identify
the deviation, which will trigger the need for a corrective action.

Monitoring may also allow for the identification of a trend towards a maximum or
minimum parameter value, allowing for adjustments to be made prior to a loss of
control that would impact animal food safety. If adjustments are not made,
monitoring will identify that a deviation from a parameter has occurred which
indicates a failure in the preventive control. In this case, a corrective action is needed.
Corrective actions are discussed later in the chapter.

Monitoring procedures must be specific to the process control and the identified
hazard. This ensures that the monitoring provides data that can be used to establish a
record demonstrating that the process is under control and that the animal food was
produced in accordance with the Food Safety Plan.



Elements of Monitoring

What to monitor
How to monitor
Frequency to monitor

A W N

Who will monitor
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Procedures for monitoring a preventive control must be documented in the Food
Safety Plan. Procedures for monitoring process control should address four elements:
1) what measurements or observations will be used to monitor the parameter(s), 2)
how will the monitoring be conducted, 3) how often will monitoring occur, and 4)
who will do the monitoring. Adequate records specific to the preventive control and
the hazard are to be generated to document monitoring activities. Monitoring
records must be maintained by the facility in accordance with subpart F.



What Might Be Monitored?

Depends on process, examples include:

* Temperature * Acid addition

* Time * pH

* Volume / weight * Water activity

* Line speed * Chemical concentration
* Flow rate * Appearance

* Bed depth * Process performance
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Monitoring process controls depends on the nature of the preventive control and its
role in the facility’s food safety system. Monitoring may involve measuring either a
characteristic of the animal food or a part of the process itself. Examples of
monitoring measurements include (but are not limited to):

* Animal food temperature as it passes through a thermal process used as a
“pathogen heat-kill step.”

* Process parameters such as retention time, line speed, or flow rate if these have
been validated to control the hazard either alone or in combination with a
temperature measurement.

* Observing that the metal detector is on when metal is a hazard of concern.

* The volume or weight of an ingredient or finished food after production is
complete.

* Animal food parameters such as pH, water activity, and nutrient composition.

Visually monitoring the animal food may also be useful, as this can be an indicator of
a process failure. Visual monitoring could include observing the appearance of animal
food. Based on these observations, additional evaluation may be necessary. Visual
observations may provide indication that something is not working correctly with a
preventive control; however, they may be most useful in detecting quality concerns
with a product, such as color or pellet quality. As discussed in chapter 4, a quality
issue may not necessarily constitute a food safety concern and may not result in a



hazard requiring a preventive control.



How is a Process Preventive Control Monitored?

Examples May Include:
 Calibrated thermometer

* Calibrated pH meter

* Calibrated chart recorder

* In-line analyzer

* Real-time laboratory analysis
* Visual checks
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Different methods can be used to monitor parameters associated with process
controls.

There are a variety of monitoring instruments that can be used to measure
parameters. A facility should ensure that instruments used to monitor a process
control are properly calibrated. Examples of monitoring instruments could include
thermometers, pH meters, chart recorders, scales, and many other devices.

In-line analysis can be a useful monitoring tool. An example of in-line analysis is metal
detection, which is used to locate and isolate metal contamination.

Some rapid testing methods can be performed on site and can then be used for
decision making. For example, pH measurements, moisture content, water activity,
and other types of tests may have application in a Food Safety Plan. Lengthy
analytical tests, such as biological assays, may also be useful for routine monitoring,
but pose additional challenges. When such tests are used, test and hold procedures
may be necessary to ensure the animal food is safe before it enters into commerce.

Monitoring methods can also involve visual checks. When using visual observation,

appropriate parameter values should be selected so that it is clear whether or not the
parameter has been violated. Visual checks may not always be suitable for monitoring
of process controls, but can be used to ensure that necessary equipment is operating



properly, and that the animal food has an appropriate appearance.



Monitoring Methods

* Continuous
= |n-line systems
= Chart recorders
* Non-Continuous
= Batch basis
= Visual observations

* Both methods require generation of monitoring
records!
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Monitoring frequency depends on the process control and the types of observations
and measurements that are needed. Examples of continuous monitoring could
include in-line systems or chart recorders. Individual measurements may also be
taken or observations made on a less- frequent schedule. This could include testing a
product on a per-batch basis or a visual check of a particular process once per shift.

Regardless of whether continuous or non-continuous monitoring is utilized, the
frequency should be at regularly scheduled intervals, and a monitoring record must
be generated. The monitoring must be appropriate for the animal food, the hazard,

and the process control.



Continuous Monitoring Considerations

* Continuous monitoring is preferred

* Continuous monitoring examples
= Temperature recording chart
= Metal detector
* In-line pH probe
= Bar code scanner
* |maging system for foreign material
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When possible, continuous monitoring procedures are generally preferred. This is
because they reduce gaps in recording, as the equipment utilized doesn’t forget to
collect the data or generate the record. Continuous monitoring is generally
performed by an instrument that produces a continuous record. For example, these
records can be either affirmative records demonstrating temperature is controlled or
“exception records” demonstrating loss of temperature control.

When using continuous monitoring procedures, the record generated from the
monitoring needs to be checked by a qualified individual periodically to ensure that
the necessary parameters are being met and that the device is operating properly.
The length of time between checks is determined by the facility. Keep in mind that
the frequency of these checks will directly affect the amount of animal food impacted
when a deviation occurs.

Examples of continuous monitoring could include:

* The time and temperature data for a continuous flow extrusion process that may
be continuously monitored and recorded on a temperature-recording chart.

* A functioning metal detector that automatically monitors all product that passes
through it.

* Animaging system that monitors the production stream, looking for any foreign
material that must be removed.



Again, the proper functioning of equipment and any records generated for these
types of systems must be monitored by a qualified individual on a pre-determined
basis to document that the system is performing as specified in the Food Safety Plan
and that deviations have not occurred.



Non-Continuous Monitoring Considerations

* Used when continuous systems are not feasible

* Frequency of non-continuous monitoring
= How much does the process normally vary?

= How close are the normal operating values to the
parameter values?

= How much product is at risk if the process becomes out of
tolerance?

* Non-continuous monitoring examples
= Temperature checks at specified intervals

= |nventory of a potentially toxic ingredient
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Because continuous monitoring is often infeasible, non-continuous methods are
often chosen to monitor process controls.

It is necessary to establish a monitoring interval that ensures that process parameters
are met. The frequency of non-continuous monitoring could be influenced by
historical knowledge of the animal food and process. Questions that could help
determine the frequency include:

* How much does the process normally vary (e.g., how consistent are the data)? If
the monitoring data show a great deal of variation, the time between monitoring
checks should be short.

* How close are the normal operating values to the parameter values? If the normal
values are close to the maximum or minimum allowed value, the time between
monitoring checks should be short.

* How much animal food is at risk if a deviation occurs? If a large amount of product
is at risk and cannot be reworked, for example, more frequent monitoring may be
prudent.

Examples of non-continuous monitoring might include temperature checks of a
thermal processing step at specified intervals, or recording the inventory of a
potentially toxic ingredient at the end of each production shift.



Exception Records

* Exception records are generated only when a limit is
not met; e.g.,
= Cooler records when temperature goes above a set limit
= X-ray that responds only to foreign material

* Often an alarm alerts the operator of a problem
* Exception record systems must be validated
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Exception reporting involves automated systems that are designed to alert operators
and management only when a deviation (in other words an exception) from the
requirement is observed. Automated exception reporting may be more efficient than
that performed by operators, which allows for an increase in the frequency of
monitoring, which is typically accomplished through continuous monitoring, and
reduction of human error.

For example, refrigeration temperature control can notify on exception (e.g., high
temperature alarm) and may only record temperatures that exceed the specified
temperature. Such systems must be validated and periodically verified to ensure they
are working properly. With such systems, monitoring records may not always be
necessary, when validation and periodic verification are conducted to ensure that the
system is working properly. Therefore, records of refrigeration temperature during
storage of food that requires time/temperature control to significantly minimize or
prevent the growth of, or toxin production by, pathogens may be affirmative records
demonstrating temperature is controlled (e.g., a chart recorder) or exception records
demonstrating loss of temperature control (e.g., an alarm system that records when a
deviation occurs).

If a facility uses “exception records,” the facility must have evidence that the system is
working as intended, such as a record that the system has been challenged by
increasing the temperature to a point at which an “exception record” is generated.



Exception records may also be adequate in circumstances other than monitoring of
refrigeration temperature, such as monitoring for foreign material with x-rays, which
results in a record only when the system detects foreign material. Validation is
required.



Who May Monitor?

* Trained, designated, qualified individual

* May not necessarily be quality assurance (QA) staff;
can be other employee(s):
= Operators
= Supervisors

* Considered a best practice for monitoring to be done
by an individual other than the one who verifies
records
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Individuals assigned to monitoring activities should be trained and designated to
perform the activity, and must meet the definition of a qualified individual. These
individuals may be members of the quality assurance team, but could also be line
personnel, equipment operators, supervisors, maintenance personnel, or other
qualified staff.

Monitoring by line personnel and equipment operators can be advantageous since
they are continuously watching the animal food or equipment. Including production
workers in food safety activities helps build a broad base of understanding and
commitment to the preventive controls program and a facility’s food safety culture.

The qualified individual (who is responsible for monitoring) should respond
immediately to all deviations and report them as necessary. This will ensure that
process adjustments and corrective actions are made in a timely manner.

All records and documents associated with preventive control monitoring must be
signed or initialed by the person doing the monitoring activity, be dated, and, where
appropriate, include the time of the monitoring activity recorded.

It is considered good practice for the person doing the monitoring and the person
responsible for record review to be different so that errors are not overlooked.
However, this is not required, and may be unavoidable in some instances. Also,



verification is required to ensure that monitoring is being conducted in accordance
with your monitoring procedures. This could be done through someone observing a
qualified individual conducting monitoring or through a review of monitoring records,
such as the monitoring record review required to be done by (or under the oversight
of) a PCQl.



Qualifications for Monitoring Individuals

* Trained in monitoring techniques through on-the-job
or other appropriate training
* Should fully understand the importance of
monitoring
* Must be able to accurately report each monitoring
activity
* Should understand actions to take when deviation
occurs
* Immediate corrective actions related to the process
= Timely reporting of the deviation(s)
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Properly trained (“qualified”) personnel must be available at all times that the process
control requires monitoring. While monitoring activities may be assigned to a
supervisor, make sure this is realistic for the facility. For example, supervisors are
sometimes called away for other activities, such as accompanying an inspector during
an inspection visit. It is not realistic to expect one person to accompany an inspector
and perform monitoring activities at the same time. With this in mind, it is a good
practice for monitoring to be conducted by operators who are present at all times
during production. The importance of monitoring procedures should be fully
explained, and the individual should be trained in the appropriate techniques. In
order for the monitoring to be effective, the individual must be able to accurately
document the monitoring activity.

A facility may choose to allow the individual responsible for monitoring to take
immediate action when a deviation occurs. For example, this could include
investigating the cause, documenting any findings, or even shutting down the process
without direct involvement from supervisors. Even if a facility chooses not to allow
the individual responsible for monitoring to take these actions in the event of a
deviation, they should still be aware of what actions may need to be taken and
should understand that timely reporting is key.



21 CFR 507.42 Corrective actions and
corrections

* Corrective actions procedures must be established to
address situations where preventive controls are not
properly implemented.

* As appropriate, procedures must be in place to address
the presence of pathogens or appropriate indicator
organisms.

* Corrective action procedures, when followed, will ensure
that:

* Problems are identified and corrected
* The likelihood of problem recurrence is reduced

» All affected animal food is evaluated for safety and does not
enter into commerce if it may be adulterated.
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Corrective actions must be established for process controls. The requirements for
corrective actions and corrections are discussed in 21 CFR 507.42 of the rule, which
can be found on page 56347 of the Preventive Controls for Animal Food rule. The
purpose of these procedures is to fix problems with the implementation of
preventive controls, and prevent further instances of the identified failure. When
something goes wrong, corrective actions or corrections must be performed
depending on the hazard, the nature of the preventive control, and the deviation that
has occurred.

The rule requires that if a pathogen has been identified as a hazard requiring a
preventive control, corrective action procedures must be in place to address its
presence. Alternatively, procedures can address the presence of an appropriate
indicator organism, if it is detected through product testing or environmental
monitoring. Corrective action procedures must be written in the Food Safety Plan and
must describe the actions the facility will take if there is a failure in a preventive
control. The written corrective action procedures must describe how the facility will:

* Take appropriate action to identify and correct a problem that occurred with the
implementation of a preventive control,

* Take appropriate action when necessary to reduce the likelihood that the problem
will reoccur,

* Evaluate all affected animal food for safety, and



* Ensure that all affected animal food does not enter commerce if the facility cannot
ensure its safety.

If a corrective action is needed, the facility must take action to:

* |dentify the problem

* Fix the problem by taking steps to correct what went wrong

* Take action to make sure that the problem does not continually happen

* For any animal food that was impacted, determine if the food is safe

* Prevent the impacted animal food from entering commerce if it is adulterated
* Reanalyze the Food Safety Plan when necessary



Corrective Actions for Process Controls

* Executed when a process control is not properly
implemented.

= E.g.there is a deviation from a maximum or minimum
allowed parameter value

* Possible animal food safety issue may have occurred
and/or an unsafe product may have been produced.

* Must be developed in advance for each process
control and be included in the Food Safety Plan.

FSPCA

The need for corrective action arises when a process control is not properly
implemented. For instance, a corrective action would be required when there is a
deviation from an established maximum and/or minimum parameter value.

A corrective action is necessary any time such a deviation occurs, regardless of
whether or not the facility feels that an unsafe animal food has been produced. In
other words, corrective actions are independent of perceived food safety. In some
cases, where a corrective action is required, it may be possible to evaluate the food
and make a determination that it is safe. In this case, the corrective action may not
necessarily require the disposal of the animal food. However, something must be
done to determine why the failure occurred and how it can be prevented in the
future.

All corrective action procedures must be developed in advance and be documented
in the Food Safety Plan.



Corrective Action Considerations for Process Controls

* Corrective actions must be:
= Specific to the process control
= Immediate and comprehensive
* Corrective actions must include:
= |dentifying the implicated product
= Determining the disposition of non-compliant animal food
= Correcting the cause of the non-compliance
= Determining that the process is once again under control
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The Food Safety Plan is to be designed to ensure that failures of a process control are
rapidly identified and corrected. Predetermined corrective actions provide a “how-to”
guide that describes the steps that need to be taken when a preventive control is not
properly implemented. The duty of carrying out these procedures must be assigned
to one or more qualified individuals who have a thorough understanding of the
operation, the animal food(s), and the facility’s Food Safety Plan and who have the
authority to make decisions.

Corrective actions are to be developed for each process control, considering all of the
types of deviations anticipated. For example, assuming a control relies on time and
temperature to ensure sufficient pathogen destruction, deviations could occur for
either the time or the temperature parameter. Corrective actions would need to be in
place to address both possibilities. The timing for corrective actions depends on the
monitoring frequency. Corrective actions need to be initiated as soon as the deviation
is identified, and must encompass all animal food that could have been affected by
the deviation.

When a deviation is detected, the first action is to identify the animal food involved.
Implicated product should be segregated and evaluated to determine if a food safety
hazard exists. If a hazard exists, the affected animal food must be reworked or
destroyed.



Control of the process must also be restored. A corrective action should take care of
the immediate problem, as well as provide long-term solutions to reduce the
likelihood that the problem will recur. The objective is to re-establish control of the
process so that production can start again without further deviations. This may

involve equipment repair, employee training and overall evaluation of the process for
improvements.



Corrective Action Examples

Process Examples Product Examples

* Immediate adjustment of * Hold product
process * Evaluate product

* Employees stop line when « Determine product
deviation occurs disposition

* Apply alternative process = Release, rework or destroy

* Repair equipment product

* Retrain employees
* Evaluate operation
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Examples of corrective actions for process controls include those listed here.
Sometimes an immediate adjustment of the process can be used to address an
out-of-control event. In other cases, an immediate adjustment during processing may
not be a feasible solution. An example of this might be a batch process where in- and
out-of-control animal food cannot be separated.

As previously mentioned, it may be appropriate for an employee to stop the line. This
requires empowerment of the employee to take the action.

In some situations, an alternative process may have been validated to be effective at
controlling the hazard. If this is the case, such a process may be implemented as a
corrective action. For example, if a temperature drops below the parameter value, an
alternative process that involves longer time at a lower temperature may be applied,
provided it has been validated.

Other examples of corrective actions might include equipment repairs, or retraining
employees on proper procedures. In some situations, an evaluation of the entire
operation may be required to ensure that the operation is capable of producing the
animal food under conditions that are essential for animal food safety.

When a deviation from required parameters occurs, however brief, corrective actions
are to include an evaluation of all affected animal food for safety. The affected animal



food must be evaluated for safety prior to determining the appropriate disposition.



Pet food Example

Corrective Action Form PAGE 1 of X
PLANT NAME: ABC Pet Food Company

ADDRESS: 123 Street, Anywhere, USA

Product Name: Code or Lot Number:

Date of Record:

'Date and Time of Problem:

' Description of Problem and Root Cause:
'Actions Taken to Correct the Problem:

‘Person Taking Action“(name and'signaturej :

' Amount of Product Involved in Problem:
'Evaluation of Product Involved with Problem:
Final Disposition of Product:

Verification of Reviewer Signature: Date:

This is an example of a Corrective Action Form, which a facility may choose to include
in its Food Safety Plan. In some situations, corrective action activities may take place
in a short period of time. In other more complicated situations, corrective action
activities may take place over several days. It is important to have an accurate record
of all corrective actions in order to assure that the animal food is safe and so that the
PCQl can review records to ensure that appropriate decisions were made for the
corrective action. For example, failure to adequately document when the incident
started and ended can lead to an expanded recall affecting a substantial amount of
animal food that would otherwise have been unaffected. Keep in mind this adage: if
you don’t write it down, it never happened.



Operating Limits

* Criteria that are more stringent than parameter
values and that are used by an operator to reduce
the risk of a deviation.

* Operating limits may be established:

= For quality reasons

= To avoid deviating from maximum and/or minimum
allowed parameter values

= To account for process variability
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The use of an operating limit may allow for the detection of a potential problem
before a process control deviation. This is because the value for the operating limit
can be more conservative than the minimum or maximum established parameter
values. The process may be adjusted when the operating limit is not met but is still
within the established parameters, thus avoiding the need to take corrective action.
Operating limits are not required by the rule, but are a good example of a tool that
may be used alongside a process control.

Operating limits may be established:

* For quality reasons — for example, higher final temperatures than are needed to kill
pathogens may enhance the physical properties of the animal food.

* To avoid deviating from maximum and/or minimum allowed parameter values; or

* To account for normal variability — for example, any batching process will have
some variation in weight; an appropriate operating limit can warn operators if the
process is approaching a deviation amount that would be considered
out-of-control.



Operating Limit Example
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The example above illustrates two important points:
1) Operating limits and process adjustments, and
2) Parameter values and corrective actions

In this example of a cooking process, a minimum parameter value is established at
178°F (81°C). In the slide, the temperature of the process fell below the minimum
value.

The facility in this example chose not to set an operating limit. Setting an operating
limit (180°F (82°C)) above the minimum value could have alerted an operator to make
a process adjustment to bring the temperature back above the operating limit prior
to the temperature going below the set minimum parameter value. If an adjustment
is made before the temperature drops below the minimum parameter value, no
corrective action would be required. However, in this example, an adjustment was
not made until after the temperature dropped below 178°F (81°C), thus appropriate
corrective actions must be taken and a corrective action record must be generated.



21 CFR 507.45 Verification

I
Verification that

Verification that Appropriate
Monitoringis Decisions are
Being Conducted 8
as Required

Reanalysis of

Verification of
Implementation the Food

Safety Plan

Validation

as Required
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In addition to monitoring and corrective actions, verification is a required
management component for process controls. Verification is used to make sure that
preventive controls are working as the facility intended to control a hazard.
Verification includes validation of the chosen control to assure that it is capable of
significantly minimizing or preventing the identified hazard requiring a preventive
control. The next slide will discuss an example of validating a process control.

There must be verification that monitoring is being conducted, that appropriate
decisions about corrective actions are being made, and that the control is being
consistently implemented and is effective in addressing the hazard. A facility must be
able to verify that reanalysis of the Food Safety Plan is being conducted as required
by the rule, meaning at least once every 3 years and as appropriate when there is a
significant process change, new information about a hazard becomes available, or a
food safety failure occurs. As with all preventive control management components,
these verifications must be documented in records.



Example of Validation: Time and Temperature
Interaction for 6-log Pathogen Reduction
10000
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Temperature (C)
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AFIA Salmonella Control Guidelines, 2010 i o e
IFT Report to FDA: Kinetics of Microbial Inactivation, 2000

Scientific data may be used to demonstrate how a chosen preventive control is
capable of significantly minimizing or preventing a hazard. This slide is an example of
scientific data that a facility could use to validate their manufacturing process.

The chart, which is from the American Feed Industry Association’s Salmonella Control
Guidelines and is data derived from a report from the Institute of Food Technologists,
illustrates the time and temperature combination at which there is a 6-log reduction
in E. Coli (green circles), Salmonella Senftenberg (red triangles), and Listeria
monocytogenes (blue squares). This example only focuses on the data related to
Salmonella Senftenberg (red triangles). The x-axis is the temperature in Celsius, while
the y-axis is a logarithmic scale of time in seconds.

As the temperature increases, the length of time required for a 6- log reduction of the
hazard is reduced. For example, a 106-log reduction of Salmonella Senftenberg
requires approximately 1,000 s, or over 16.5-minutes, of thermal processing time
when processed at 58°C. (136.4°F) Alternatively, the same 106-log reduction of the
hazard requires approximately 10 s of thermal processing time when processed at
68°C (154.4°F). This line can be extrapolated to predict a 106-log reduction can occur
instantaneously when the product is heated to 76°C (168.8°F). Note that this study
referenced only one serotype of Salmonella in a single matrix. If a facility were to
choose to use a thermal processing step as a preventive control for pathogens, data
like this could be utilized as validation that certain time and temperature



combinations will destroy an undesirable microorganism. Importantly, the facility
would also need to consider any unique aspects of their animal food or
manufacturing that could impact the time and temperature needed to adequately
destroy any pathogens that may be present.



Validation Example

« Data sources for extrusion temperature
= |FT Report to FDA, 2000 & AFIA Salmonella Control
Guidelines, 2011

» 170.6°F (77°C) of moist heat (22% moisture) for 1 second
adequate for Salmonella destruction of 10° log initial population

= Published study (Bianchini et al., 2012)

o Greatest reduction (~10°) of E. faecium occurs at 178°F (81.1°C)
and 28.1% moisture

= Firm’s internal validation using their matrix, equipment
» Minimum actual temperature 175.6°F
= Use these sources to make determination.

5y Set minimum parameter value at 178°F
) Set minimum operating limit at 180°F FSP@A

This validation example for control of Salmonella relies on three different sources.
The first examples are published reports, namely the IFT Report to FDA in 2000 and
the AFIA Salmonella control guidelines. The second source is a peer- reviewed study
published by Bianchini et al. in 2012. The third source is the firm’s own internal
process data that showed the minimum actual temperature to destroy Salmonella,
with their specific matrix and equipment was 79.8°C (175.6° F). With this in mind, the
firm decides to set a minimum parameter value of 81.1°C (178° F), and an operating
limit of 82.2°C (180° F). Setting the operating value above the parameter value is not
a requirement, but is a good practice.

Each of these sources could be used as acceptable validation for the process control
for the control of Salmonella. As previously stated, a facility would need to ensure
that the sources are comparable to the animal food and manufacturing processes
utilized by that facility. Different animal food matrices and manufacturing
environments may alter the specific time or temperature needed to destroy
pathogens.



Example of Implementation

FOOD SAFETY PLAN
FOR
DRY EXTRUDED DOG AND CAT FOOD

Example

FSPCA

The following slides provide an example of how a processing preventive control may
be utilized in an animal Food Safety Plan.

Keep in mind that the example plans are used only for the purpose of instruction, and
do not constitute full, working plans, and that the specific examples provided do not
necessarily identify hazards requiring a preventive control in all facilities.



Pet Food Example

Hazard Analysis PRODUCT: Dry Extruded Dog and Cat Food PAGE X of Y
PLANT NAME ABC Pet Food ISSUE DATE | mm/dd/yy
ADDRESS 123 Street, Anywhere, USA SUPERSEDES | mm/dd/yy

Table 1. Hazard Analysis

B Salmonella spp.

C Thiamine deficiency

Foreign material: metal, plastic,
bone, glass, wood

Ingredients

FSPEA
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In the example plan, Salmonella has been identified as a known or reasonably
foreseeable biological hazard. This hazard could enter the facility along with received
ingredients.



Pet Food Example

Hazard Analysis PRODUCT: Dry Extruded Dog and Cat Food PAGE X of Y
PLANT NAME ABC Pet Food ISSUE DATE | mm/dd/yy
ADDRESS 123 Street, Anywhere, USA SUPERSEDES | mm/dd/yy

Table 1. Hazard Analysis

Salmonella spp. | = High A - High Yes FDA Salmonella CPG 690.800

FSPCA
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In Chapter 5, the determination of severity and probability was discussed. Because
Salmonella can potentially cause illness in both animals and humans, and because pet
foods are direct human contact foods with a zero tolerance level for the pathogen
according to the FDA Compliance Policy Guide, it was determined that the hazard
requires a preventive control.



Pet Food Example

Hazard Analysis PRODUCT: Dry Extruded Dog and Cat Food PAGE X of Y
PLANT NAME ABC Pet Food ISSUE DATE | mm/dd/yy
ADDRESS 123 Street, Anywhere, USA SUPERSEDES | mm/dd/yy

Table 1. Hazard Analysis

Control

Identification Preventive Control(s)
(2) (7) (8)
rt Ko o eany| e 5 6510 i rvenive
Foreseeable Hazards v g g Controls Number

Salmonella spp.

Process Control - Extrusion

temperature
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Salmonella is a heat-sensitive pathogen that can be destroyed at particular time and
temperature combinations. The extrusion process used to manufacture dry dog and
cat foods operates within temperature parameters sufficient to kill Salmonella, and is
therefore chosen as the preventive control for the hazard. This is the first preventive

control identified in the example Food Safety Plan.




Pet Food Example

Hazard Analysis PRODUCT: Dry Extruded Dog and Cat Food PAGE X of Y
PLANT NAME ABC Pet Food ISSUE DATE | mm/dd/yy
ADDRESS 123 Street, Anywhere, USA SUPERSEDES | mm/dd/yy

Table 2. Description of Preventive Controls
Preventive Control(s)

(1) (2) (3) (4) (5)
s Appropriate
fidzord Reqtf:rmg Control for Hazard Preventive Preventive Control Parameters
a Preventive .. : .
Requiring a Controls Number Category (if applicable)
Control ;
Preventive Control
Extruder barrel
. temperature
Extrusion
Salmonella spp. 1 Process Control >178°F
temperature =
(instantaneous
10 reduction)

FSPEA

Table 2 of the Food Safety Plan describes the preventive controls and any applicable
management components, which are shown on the next slide.

In this example, the facility’s internal testing confirms that a minimum acceptable
temperature to destroy Salmonella, given their specific process and matrix, is 178°F.
This parameter agrees with external validation sources. Thus, the parameter for the
process control is that all animal food must be extruded at temperatures at or
exceeding 178°F. As one mechanism to ensure that the animal food is continually

extruded above the minimum temperature, the facility chooses to set an operating
limit of 180°F.



Pet Food Example

Hazard Analysis PRODUCT: Dry Extruded Dog and Cat Food PAGE X of Y
PLANT NAME ABC Pet Food ISSUE DATE | mm/dd/yy
ADDRESS 123 Street, Anywhere, USA SUPERSEDES | mm/dd/yy

Table 2. Description of Preventive Controls

Shift operator

Extruder records, running the
Salmonella spp. Automation | Continuouswith automation
thermometer .
system readin exceptionalarms | system and/or
g Qualified
Individual

FSPCA
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In order to assure the preventive control is properly implemented, the automation
system used to operate the equipment is monitored. This can be done in real-time by
viewing temperature readings to monitor that the temperature does not fall below
the minimum parameter value of 178°F. Process records will also be reviewed at the
end of each shift by the extruder operator in order to verify that the temperature
parameter was met for all extruded dog and cat food produced during the shift.



Pet Food Example

Hazard Analysis PRODUCT: Dry Extruded Dog and Cat Food PAGE X of Y
PLANT NAME ABC Pet Food ISSUE DATE | mm/dd/yy
ADDRESS 123 Street, Anywhere, USA SUPERSEDES | mm/dd/yy

Table 2. Description of Preventive Controls

Hazard Requiring

a Preventive
Control

If animal food is manufactured below the
parametervalue: 1) root cause will be Extruder records, validation
identified, 2) re-training or equipmentre- | documents, corrective action
calibration will occur, 3) affected animal records, training records,
Salmonella spp. food will be evaluated for safety, 4) thermometer accuracy
affected animal food will be reworked, records, thermometer
diverted, or properly disposed of, and 5) calibration records,
the Food Safety Plan will be reanalyzed, verification records
when appropriate.

Column 7 identifies the corrective actions the facility will utilize if the minimum
temperature falls below 178°F. If animal food is manufactured below the parameter
value: 1) root cause will be identified, 2) re-training or equipment re-calibration will
occur, 3) affected animal food will be evaluated for safety, 4) affected animal food will

be reworked, diverted, or properly disposed of, and 5) the Food Safety Plan will be
reanalyzed, when appropriate.

Records generated for this process control include process records (such as extruder
records), training records, and verification records.



Pet Food Example

Hazard Analysis PRODUCT: Dry Extruded Dog and Cat Food PAGE X of Y
PLANT NAME ABC Pet Food ISSUE DATE | mm/dd/yy
ADDRESS 123 Street, Anywhere, USA SUPERSEDES | mm/dd/yy

Table 3. Description of Preventive Control Verification Activities
Activity Description of Activity

o |IFT Report to FDA: Kinetics of Microbial Inactivation, 2000
o AFIA Salmonella Control Guidelines, 2010

Type of Validation o Bianchini et al. in 2012.
o Internal process data: minimum required temperature =
1756 F
Assurance Monitoringand Monitoringand corrective action records will be reviewed
Corrective Actions/Corrections  within 7 working days. Instances exceeding 7 daysincludes
are Completed as Directed justification.
Type of Verification of Daily checks to confirm thermometer accuracy
Implementationand Quarterly calibration of thermometers
Effectiveness Test and hold procedures per SOP 506.3

Every three years, or as necessary when there are changes
to the process, new information becomes available, or it is
determined that any of the preventive controls are
ineffective in controllingthe hazard.

Reanalysis of Food Safety Plan

Verification activities include record review, establishing appropriate validation, and
reanalysis.

In this example, all monitoring and corrective action records are reviewed within
seven working days by (or under the oversight of) the PCQI. If the review time-frame
must exceed seven working days, a written justification is provided by the PCQJ.

Validation for the process control is listed, and corresponds to the resources
described earlier in this chapter.

Thermometers will be checked for accuracy daily and will be calibrated quarterly.
Because process records are reviewed at the end of a shift, test-and-hold procedures
are used to assure all products shipped have met the established parameters for the
process control.

A reanalysis of the plan is conducted every three years, as necessary when changes
occur, or when it is determined that a preventive control is ineffective.



Process Preventive Controls Summary

* Process controls are based on the control of
parameters and established limits.

* For each process control identified, the following
must be documented:
= Parameters that must be met

= Monitoring procedures, including what, how, frequency
and who

= Corrective actions that identify the implicated product,
determine its disposition, correct the cause and determine
that the preventive controls are working again

= \erification and records
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Process controls focus on processing steps where control can be applied to
significantly minimize or prevent hazards requiring a preventive control. Maximum
and/or minimum parameter values must be established to effectively control a food
safety hazard. Monitoring procedures are required to ensure that the process control
effectively addresses the hazard. Such procedures must specify what will be
monitored, how it will take place, how often it will be done, who will do it, and what
monitoring records will be generated. Corrective actions must be in place that
describe what to do when parameters are not met and the process is considered to
be ineffective in controlling the hazard. Finally, verification must be conducted to
ensure that management components are appropriately used, that the process
control is being properly implemented, and that the hazard is effectively controlled.



Exercise 7

* In the same small groups as Exercise 5 and 6:

1. Forthe hazard requiring a preventive control selected in
Exercise 6, discuss:

a. With new information about parameters presented in this
chapter, is it appropriate to change the parameter values
selected in Exercise 6? How would you establish those values?

b. Is validation a required management component? If so, how
would you validate the preventive control? What resources
would be necessary to complete the validation?

c. Arethere any other necessary activities for verification of
implementation and effectiveness? If so, what are they?

d.  When will monitoring and corrective action and/or correction
records be reviewed?

e. When is reanalysis of the Food Safety Plan necessary?




Exercise 7 Summary

* Parameter values must be established for process
controls if a maximum or minimum value is
necessary to significantly minimize or prevent a
hazard requiring a process control

* Verification includes the concepts of validation to
ensure the preventive control is appropriate and
verification of implementation and effectiveness to
ensure it is working as intended.

* Examples of verification activities include validation,
reviewing records, and reanalysis of the Food Safety
Plan.

FSPCA




