Process Validation

This article
reviews the
necessary
components to
successfully
validate a given
process designed
to produce a
therapeutic
agent. An
overview
provides the
possible issues
associated with
process
validation.

An Overview of Process

Validation (PV)

by Gamal Amer, PhD

onducting process validation is not only
C a regulatory requirement,' but also

makes a great deal of sense from an
engineering as well as a business point of view,
It is evident that pharmaceutical companies
that are well versed in conducting process vali-
dation have a competitive advantage over those
who are not. Although validating a process is
not a difficult matter, it requires keeping track
of many issues and ensuring that they all come
together at the appropriate time in order to
make the process validation effort successful.
In addition, keep in mind that in order to con-
duct a successful validation a tremendous
amount of preparatory work has to be per-
formed a-priori. This article presents a general
overview, which outlines the issues to be ad-
dressed to successfully complete the validation
of a given process and to ensure that the entire
effort comes together properly.

The most eritical requirement in process
validation, a view shared by many if not all of
the professionals in the field, is common sense,
In other words, validation professionals, who
are working on validating a given process, need
to think logically about the issues that arise and
make decisions based upon good logical dedue-
tions and sound scientific reasoning.® Such a
competency is normally inherent in a person
and may not be easy to teach, However, time
and experience do enhance such capability.

In order to make the discusszion easier to
follow, it is important to keep in mind a typical
process for manufacturing the bulk ingredient,
finishing the drug, and packaging the final
product. In the manufacture of Active Pharma-
ceutical Ingredients (APIs) one method is
through chemical synthesis. First, the raw ma-
terials are weighed and the active ingredient is
synthesized either through chemical reaction
or fermentation process, The resulting mix is
then purified and normally put into a solid form
either through crystallization or if amorphous,
through drying. The bulk active ingredient is
then finished through mixing with excipients,
sterile filtered/autoclaved if final form is an
injectable or alternatively granulated and
pressed into tablets or encapsulated if a solid
dose product is being manufactured, Finally,
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the produet iz packaged into a suitable con-
tainer.

The second component of such a manufactur-
ing process is the facility or building that houses
the entire process. The building has utilities,
which service the process itself, protect the
process/product, and service the building, Steam
may be used to heat the reactors, Heating Ven-
tilation and Air Conditioning (HVAC) systems
are used to maintain the cleanliness of the
production space and also prevent cross con-
tamination, and electricity, besides driving the
motors for the agitators, is used to light the
various areas within the building. Always re-
member that the facility and the utilities are an
integral part of the process and hence should he
comeidered during process validation.

The Objectives of
Process Validation (PV)
Process validation should be conducted with the
following objectives in mind:

1. ensure drug product quality

2. ensure the consistency of the manufacturing
operation and reproducibility of the process

4. demonstrate the robustness of the process

4. ensure the existence of all necessary quality
assurance systems within the organization

5. ensure that personnel producing the drug
product are properly trained and qualified to
produce the product

These assurances should be documented and
substantiated through conducting the appro-
priate tests and collecting the appropriate in-
formation,

What is Needed for Successful
Process Validation
In addition to all the aspects required to com-
plete the validation effort itself, an organiza-
tion seeking to successfully perform process
validation should make certain that the follow-

ing items are in place:
Continued on page 64
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Figure 1. Active Pharmacewtical Ingredients (APl process - sampling locotions and example tests

a. a comprehensive training program for all parties involved e. an instrument calibration program
in the manufacture of the drug - this training should not be f. a preventative maintenance program
limited to operational training, but it also should include g. a comprehensive cleaning program
GMP training.® h. a supplier audit program.
b. validation protocols i. established process monitoring and environmental moni-
¢. detailed operating procedures and manufacturing proce- toring programs ;
dures (batch sheets)
d. the eritical GMP programs Personnel Training
1. a change control program?® A very important aspect of process validation, and probably
2. an Out Of Specification investigation procedure’ the most overlooked component in GMP compliance, is person-
3. process deviation reporting and investigation program nel training. How can personnel be expected to perform their
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