
Developing a medical device is a
lengthy process. Prior to com-

mercial distribution, FDA re-
quires that the manufacturing process for
the product be validated. Process valida-
tion is defined as the accumulation of
documented evidence that demonstrates
with a high degree of assurance that a
process can consistently meet its prede-
termined specifications and quality at-
t r ibutes . Not only does process
validation satisfy regulatory require-
ments, it is good business practice to
have the confidence that a manufactur-
ing process is repeatable and will yield a
quality product on a consistent basis.

Most companies understand the re-
quirement for process validation. How-
ever, the way companies go about
process validation often lacks the busi-
ness-related benefits that may result
from truly challenging the entire process.

For example, a company may simply
repeat the normal manufacturing process
a number of times, collecting routine
samples, and analyzing the samples for
in-process and finished product specifi-
cations. However, this process is insuffi-
cient to demonstrate that a process is
validated. Performing validation in this
manner only shows that at that particular
date and time, the technical aspects of the
manufacturing process may or may not
have been successful. The goals of vali-
dation are to demonstrate repeatability,
ensure a robust process after the process
validation report is approved, and obtain
a business-related benefit from the pro-
cess validation activity. To perform
these tasks, the quality systems contrib-

uting to the technical aspects of the
process must be in a state of control.

If manufacturing support systems are
not in control and are not sufficiently
thorough, so-called quality systems can-
not be counted on to ensure the same pro-
cess results. This is where the value of
incorporating prerequisites comes into
play.

Companies should be able to prove
that they have addressed and controlled
all supporting process-related variables
before starting the process validation
production runs.

Meeting Prerequisites
What are prerequisites? A prereq-

uisite is documented verification that a

specific supporting quality system re-
lated to the manufacturing process being
validated is as specified. A prerequisite
verification is performed prior to execut-
ing the manufacturing runs.

When met satisfactorily, the prerequi-
site is intended to demonstrate readiness
for execution of a manufacturing run. A
process that is not performed the same
way every time cannot be considered
validated. This is the core concept be-
hind using prerequisite verifications dur-
ing process validation. Any area that
could lead to variation in a manufactur-
ing process or in the analysis of the
manufacturing process should be in-
cluded in the prerequisite verifications
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section of the process validation protocol.
The following sections explore common
areas that should be verified because they
often lead to variation in the process.

Device Master Record (DMR) Sta-
tus Verification. The DMR is a road
map for the manufacturing process. In
this prerequisite, the effective version of
the DMR is verified as the latest ap-
proved version of the document. The
version used must agree with the version
listed in the approved protocol.

If the effective version created during
protocol generation is the same as that
used on the production floor, then it is
safe to initiate the process validation pro-
duction runs. If not, there is a high proba-
bility that the protocol may be inaccurate
(possibly resulting in numerous failures)
or that the process itself is not ready for
either process validation or commercial
production.

For example, during a recent process
validation activity at an orthopedic de-
vice manufacturing plant, modifica-
tions were made to the DMR less than a
day before the already approved protocol
was to be executed.

Certain processes were modified
without the knowledge and consent of
the validation team. Unfortunately, the
approved protocol did not state the cor-
rect directions to follow. As a result,
there were numerous deviations (i.e., in-
vestigations) that needed to be docu-
mented and addressed during the
execution of the process validation pro-
duction runs. The company wasted time
and money. But more importantly, the
error led to questions about the com-
pany’s compliance (i.e., the ability of the
quality system to catch issues prior to
and during production). If DMR status
had been verified as a prerequisite, this
problem would have been caught prior to
executing the runs.

Operator & Test Personnel Train-
ing Verification. In manufacturing,

many standard operating procedures and
analytical test procedures are used. The
purpose of process validation is to pro-
vide assurance of the repeatability of a
process. Therefore, operators and ana-
lysts must be trained on all procedures
that may affect the manufacturing and
testing of the process.

This prerequisite checks the training
records of the operators to ensure that
they have documented training on the
procedures performed during process
validation. Implementing proper train-
ing not only satisfies risk compliance,
but it is also good business practice. Fail-
ures caused by untrained operator errors
result in additional consecutive process
validation production runs.

For example, during a recent pre-ap-
proval inspection of a medical device
manufacturer, an investigator was re-
viewing the executed process validation
protocol for the product being assessed.
The investigator asked to see the training
records for two of the employees who
performed the release testing on the fin-
ished lot of product.

When given those records, the com-

pany realized that the operators had not
been trained on the test procedures. This
situation called into question the validity
of the test results. The company had to
repeat the costly and time-consuming
testing, which would have been avoided
by verifying training prior to execution.

Equipment and Utility System
Qualification Verification. Equipment
and utility systems are two of the most
critical areas affecting the outcome of a
manufacturing process. It is important to
verify that the commercial equipment
and support utility systems first have

been qualified and, second, have been
qualified within the specified process
ranges prior to executing the process val-
idation manufacturing runs.

The lack of equipment or utility sys-
tem qualification is a common gap dis-
covered during inspections and has often
caused entire process validation efforts
to be disregarded. In addition (and per-
haps more critically), many unforeseen
commercial production problems may
arise when these activities have not been
completed prior to process validation
production runs.

For example, a contact lens facility
uses a compressed air utility system. The
system is designed to deliver a specified
quantity of air to actuate automatic
equipment (e.g., control valves). How-
ever, the manufacturing equipment and
processes were modified over several
years without the compressed air system
being qualified.

During process validation, lenses were
found to be out of specification. It was de-
termined that this was caused by an incon-
sistent amount of monomer being
dispensed (a raw material often used in
contact lens manufacturing). The manu-
facturer should have performed system
capacity testing, which is a common test
performed in qualifying compressed air
systems. If utility system qualification
had been verified as a prerequisite, the
problem would have been avoided.

Manufacturing and Inspection In-

strument Calibration Verification.
During prerequisite efforts, verify and
document that each instrument used in
the manufacturing and testing process
that requires periodic calibration is
within the current calibration interval
and remains within that interval through-
out the intended time frame of activity.
Doing so reduces the risk of failures and
rework during process validation.

For example, a validation engineer
managed a shipping validation project
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for a temperature-sensitive product us-
ing numerous rented temperature and
humidity monitors. When the data were
collected and reviewed, it was noted that
several of the instruments had results just
out of the specified ranges. Upon investi-
gation, it was noted that numerous in-
struments used in the study went out of
calibration during the process, resulting
in questionable results. All product
shipped was then considered of ques-
tionable quality, as was the study, itself
requiring a redo of the process and lost
saleable product.

In addition, be sure to assign calibra-
tion points to bracket the intended
ranges. Both process validation and cali-
bration efforts often seem to overlook
this key regulatory step.

Component Status Verification.
Just as the manufacturing equipment and
utilities must be able to perform within
predetermined criteria, the components
that go into the product must also meet
predetermined specifications. As dic-
tated by the QSR, a component must be
tested and approved prior to use. The ac-
ceptance of the components called for in
a process validation should also be veri-
fied prior to use. This may seem to be a
redundant task, but spot-checking this
aspect of the quality system prior to a
critical effort such as process validation
makes good business sense, while also
being a specific regulatory requirement.

Consider the situation in which a con-
tract manufacturer received a purchase
order for an adhesive. Of course this ac-
tivity requires process validation, for
which both parties agreed to the mini-
mum of three consecutive batches for
process validation. The adhesive lots
were assigned to be used in the three pro-
cess validation batches.

As typically is the case with contract
manufacturing, the time period for man-
ufacturing each lot was dictated by the
customer’s order of the product. Due to
an unanticipated lack in the customer’s
product sales, the third batch was manu-
factured more than a year after the first
two validation batches were made. The
shelf life of the active ingredient was
only one year and had therefore expired.
However, no status prerequisite check
was performed prior to manufacture.
Upon testing of the third lot, the quality

control testing laboratory found the ad-
hesive to be subpotent.

An extensive investigation was con-
ducted, which resulted in the batch fail-
ing and all three consecutive batches for
process validation having to be redone at
the manufacturer’s expense. This situa-
tion could have been avoided with a sim-
ple verification of raw-material status
prior to manufacture of each process val-
idation batch.

Specified Process Parameters Veri-
fication. If a product has been thor-
oughly developed, all of the critical
manufacturing process parameters (i.e.,
processing ranges) that are specified in
the DMR are based on results obtained
during the process development effort.
Parameters are then verified during the
confirmation run or technology transfer
phase.

However, many times one or more
ranges specified in a DMR are not asso-
ciated with any justification at all (i.e.,
where the range came from in the first
place). Although it may seem to be a time
saver to simply run the process valida-
tion with specified yet unsubstantiated
ranges (versus generating a development
report retrospectively), doing so truly
presents a significant risk.

Although it should have been done
earlier, ranges can be challenged or as-
sessed during the process validation ef-
fort. Be warned, however, that waiting
until this step of process validation car-
ries a significant cost risk if a failure oc-
curs during execution of the runs. Of
course, even if the process is well char-
acterized and well established, it is at risk
for failure.

Without some documentation sup-

porting the range specified (e.g., a de-
velopment report), a processing failure
associated with a specified process pa-
rameter can only be assigned a defend-

able corrective and preventive action if it
involves a thorough retrospective analy-
sis of a statistically significant number of

Figure 1. Prerequisites should be performed following a strict protocol
to ensure robust validation and to achieve business-related benefits.
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historical batches for which the specified
process parameter data are obtainable.

Of course, the very lack of docu-

mentation might lead a savvy auditor to
question the development of parameters
for other products as well. As you can
see, not having specified process param-
eters can be very costly on many fronts.
The only way to avoid such a situation is
to verify and document the origin of each
specified process parameter in DMRs
before beginning process validation
runs.

Conclusion
By using the process validation pre-

requisite approach, many of the potential
pitfalls and hazards along the process
validation route can be avoided before
costly production runs.

Not only does this approach make
good economic sense, but it can also
demonstrate, during government and
customer audits, that quality is built into
the process and that a quality systems ap-
proach to regulated product manufactur-
ing is alive and well in the facility.
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