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The present article gives an introduction and ganeverview on process validation of pharmaceutical
manufacturing process especially tablet manufaogurocess.
component in the design, prototyping and manufagjuprocess and assures that a process will
consistently produce product, meeting its predeatesthquality characteristics and attributes. Aslityies
always an imperative prerequisite when we consadgrproduct therefore, drugs must be manufactwed t
the highest quality levels. Also end-product testiry itself does not guarantee the quality of tredpct

so quality assurance techniques must be used ltthei quality into the product at every step antljast
tested for at the end. In pharmaceutical induftrgcess Validation performs this task to build qelity

into the product because according to 1ISO 9000:2@08ad proven to be an important tool for quality

Process validation is an important

1. Introduction

In an environment of increasing global cutting edgenpetition
where countries with lower production costs quickbtch up
technologically, a new thinking is required in arde meet the
competition. A proactive way of meeting the inciegs
competition is to focus on maximizing the utilizatiof existing
technology and faster than the competitors, beibig &o
continuously introduces and make use of new tedgyplin this
endeavor out sourcing of the products to cheajet prarty/own
location is gaining world wide acceptance. Once
manufacturing site is approved the next step entagulatory
submission for marketing authorization. In suppoftwhich
process validation data plays an important role.

The Supportive data should show pharmaceuticalvatgrice
between the product manufactured at the donor anipient
site. The data should show that the process isrwuatgrol with
no significant variation in the critical parametefs successful
industrial validation thus entails a strategic aagh
encompassing the whole chain. A manufacturer mayddeto
validate a process to improve overall quality, @hiate scrap,
reduce costs, and improve customer satisfaction,other
reasongl-3].

1.1Vvalidtion in general according to different regulatory
bodies

USFDA defines process validation as establishingud@nted
evidence which provides a high degree of assurdratea

specified process will consistently produce a pobdoeeting its
pre-determined specifications and quality charésttes.

European Commission defines process validatiostisbéshing
documented evidence that the process, operatedinwith
established parameters, can perform effectivelyrapcoducibly

to produce a medicinal product meeting its predeiszd
specifications and quality attribufésp].

the

1.2 Regulatory requirement for processvalidation

The basic principles of quality assurance havehas goal the
production of articles that are fit for intendedeusThese
principles may be stated as follows.

* Quality, Safety and effectiveness must be desigmetl
built in to the product.

¢ Quality can't be inspected or tested in to finished
product.

e Each step of the manufacturing process must be
controlled to maximize the probability that theigimed
product meets all the quality and design specificat

In this regard process validation is a key eleniem@ssuring that
these quality assurance goals are met. By sucdigs&ilidating
a process it is possible to reduce the dependgnoa intensive
in process and finished product testing. Procedislateon as
defined by various regulatory agencies is givemoel
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USFDA defined process validation as “Establishiogunented

evidence, which provides a high degree of assurdhat a
specific process will consistently produce a pradueeting its

pre determined specifications and quality attriblte
The WHO CGMP’s defines process validation as “Hethimg

documented evidence, which provides a high degressurance
that a planned process will consistently performmoading to the
intended specified outcomes”.

The European commission guide defines process ataid as
“Establishing documented evidence that the procepsrated

with in established parameters, can perform effebti and

reproducibly to produce a medicinal product meeti'g

predetermined specifications and quality attriblitébe process
validation guidelines issued by different bodieg aimilar to
great extent and as our product is destined fomti#tket. .

All the key elements of a validation program shobél clearly
defined and documented in a validation master ptaquivalent .
documents. It should contain precise data of:

Validation policy

Organizational structure of validation activities
Summary of facilities, systems, equipment and p®ce .
to be validated.

Documentation format to be used for protocols and
reports.

Planning and scheduling. .
Change control

Reference to existing documeiits]

2.Types of process validation[8-10]

2.1Prospective validation .

This type of validation activity is normally compdel

prior to the distribution and sale of the drug protd

It is generally considered acceptable that three
consecutive batches/runs within the finally agreed

The validation study is to be documented in thédedilon report,
which should include the following: Batch analytidata

Certificate of analysis.

Batch manufacturing record
Report on unusual findings
Conclusions and recommendations
Signature of approval

2.2 Concurrent validation

The type of validation is carried out during roetin
production activity and in exceptional cases (Lcw
volume products).

The document requirements are same as prospective
validation.

The decision to carry out concurrent validation tries
justified, documented approved by authorized person

2.3 Retrospective validation

This type of validation is acceptable only for well
established processes, without any change in the
composition of the product, operating procedured an
Equipments.

The source of data for this type of validation may
include batch documents Process control charts,
maintenance logbooks, process capability studies,
Finished product data, including trend data anHilitya
data.

Batches selected for retrospective validation sthdod
representative of all batches made during the wevie
period including any batches that fail to meet the
specification.

The data generated from 10 to 30 batches should be
examined to assess process consistency.

parameters, giving product of the desired qualibuld 5 4 Revalidation

constitute a proper validation of the process.
It is preferred that the validation batches madeukh

Revalidation provides the evidence that changes iprocess
introduced intentionally/unintentionally do not adsely affect

be of the same size as the intended productiore sc@ocess characteristics and product quality. Reatin may be

batches. When this is not practical, a reducedhbsitee
corresponding to at least 10% of the intended bsitzsh
for full-scale production can be considered.

The validation protocol should contain the follogielements: .

Short description of the process.
Summary of critical processing steps to be invastid.

In process, finished product specification for asie. .
Sampling plan. .
Departmental responsibilities .
Proposed timetable .
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required in following cases:

Change in formulation, procedure or
pharmaceuticals ingredients.

Change in equipment, addition of new equipment and
major breakdown (Maintenance, which affect the
performance of the equipment.)

Major change of process parameters.

Change in site

On appearance of negative quality trends.

Batch size change.

quality of
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3. Phases of validation[11,12]

Each of these elements requires a pre-approveadqmiotvith
acceptance criteria and a report summarizing theltse

What is an 1Q ?

The IQ ensures that all equipment has been indtalterectly
with applicable inputs (e.g., power or compresséd, all

environmental conditions have been met (e.g., teatpe or
humidity or air quality), all required calibratiorisave been
performed (e.g., pressure gauges or temperaturgegguall
safety measures have been implemented and thenegpiphas
been entered into the manufacturers PM
Maintenance) and calibration systems
maintenance.

What is an OQ ?

The OQ demonstrates that the process produces rounfp
product throughout the range of process inputschvimclude
process parameters (e.g., temperature, pressutemey, raw
material specifications, production logistics (g.gersonnel or
multiple shifts) and duplicate sets of equipment ereh
appropriate (e.g., multiple production lines). Llrdihg worst-
case combinations of process parameters is critial
demonstrate that the entire range of process paeasnavill

produce acceptable product. Training of manufactudperators
on the manufacturing procedures is also requireties@&
procedures must be approved either by the validdagam as an
attachment to the OQ protocol or through the mastufar's

document control system if it allows a controlledease of
procedures prior to completion of the process wadilih.

What is a PQ?

The PQ demonstrates that the process consistently produces

acceptable product. Often this is interpreted aslyeing three
lots at the nominal process parameter(s). Thistlokeguidance
is based on a statement in the FDA’s preamble ¢oQhality

System Regulation. Although this practice has beedely

adopted by industry, the minimum number of lotsuiezg for a
PQ is the responsibility of the manufacturer anolusth be based
on the specific production logistics, such as thember of

manufacturing shifts and production lines.

4, Stages of process validation[13]

Stage 1 — Process design: The commercial procedsfiised
during this stage based on knowledge gained
development and scale-up activities.

Stage 2 — Process qualification: During this stdbe, process
design is confirmed as being capable of reprodaaibimmercial
manufacturing.

(Preventive
to ensure gorop

through
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Stage 3 — Continued process verification: Ongoisgueance is
gained during routine production that the processains in a
state of control.

4.1 General considerations for process validation[13]

It emphasizes the importance of making the entirecgss
validation program more effective and efficientaingh the use
of:

e Good project management and
knowledge management
Uniform collection and assessment of informattout
the process which shoukek to reducthe chance for
redundant information gathering anlderebyenhance
the accessibilitypf suchinformation later in the product
lifecycle
Process Simulation

from a variety of disciplines
Project plans
The support of senior management.

4.2 Key points of the process validation approach are[13]

A successful

development.

This knowledge and understanding
establishing an approach to control that is appatgifor the
manufacturing process. It emphasizes the importavfce
process control, pointing out the importance ofhbQ@A
professional and the line operator in providingdfesck and
continued process verification.

« The need for ongoing data analysis, within and betw
production batches.

sufficient understanding to provide a high degrée o

assurance in its manufacturing process to justify
commercial distribution of the product.
e Emphasizing that effective process validation

contributes significantly to assuring drug quality.

4.3 Process validation protocol format

Purpose

Scope

Responsibility

Process History

Process Description/Flow

Processing Variables/controls

Worst case challenge and Rationale Validation
Process Change Control
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robust scientific

An integrated team approach that includes expertise

validation program depends upon
information and knowledge from product and process

is the basis for

Each manufacturer should judge whether it has daine
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5. Approachesto validation process
7. Thevalidation report

There are two basic approaches to the validatioth@fprocess

itself. These are the experimental approach andapmoach A written report should be available after completiof the
based on the analysis of historical data. The éxpmertal Validation. If found acceptable, it should be amed and
approach, which is applicable to both prospective @oncurrent authorized (signed and dated). The report shouhlidie at least

validation, may involve. the following:
« Extensive product testing
« Simulation process trials, « Title and objective of study
« Challenge/worst case trials, and » Reference to protocol
» Control of process parameters. » Details of material
» Equipment
6. Validation documentg[14,15] * Programs and Cyc|es used

» Details of procedures and test methods.

» Result (compared with acceptance criteria), and
Recommendations on the limit and criteria to bdiagp
on future basis.

6.1 Validation Master Plan: This document describes the
overall company commitment to validation.

6.2 Validation Protocols: Controlled documents that describe
how to perform a specific validation work/event.

6.3 Validation Reports: It summarizes the data and declares the o )
disposition of the item validated. 8. Protocaol for process validation of solid dosage forms

(tablets)

Addition of Raw materials
Active excipients

S\Z

Preblf'*ncling

High-zpeedmixer granulator

(J‘1‘f|1111i a;mg

High-speedmixer stanulalor

S\Z

Drying
Fluid-bed dryer
Sizing
Mill/Sieve

S\Z

Addition ofraw materials

Lubricants

Tisinlegrants

NS

Blen'din_g
V-Blender

AV

Tableting
High-zpeedrotary with precompression

Figurel: Process Overview
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9. Conclusion [6].

From study, it can be stated that Process validasi@an essential
process in pharmaceutical organizations. It is ya éement in [7].
assuring that the quality goals are met. Succdgsfalidating a
process may reduce the dependence upon intensipeogess

and finished product testing in that case pharmazu [8].
validation and process control provide a certaisueence of
batch uniformity and integrity of the product maactiured.
Finally, it can be concluded that Process validati® a key
element in the quality assurance of pharmaceuygicaluct as the

end product testing is not sufficient to assureliguaf finished (9.
product.

References [10].

[1]. Dashora K, Singh D and Saraf S. Validation - tlssdhtial
Quality Assurance Tool for Pharma Industries
www.pharminfo.net. 3: 45-47 (2005).

[2]. Ramamurthy, M. and Sarvanakumar, K., The Easte
Pharmacist., (1997), XL, (476), 45-47.

[12].
[3]. Kalyan, K., Organization of Pharmaceutical Prodsicef
India, 3rd ed., vol. 1, Cooks Building, Mumbai, 99 (13
[4]. U.S FDA.,2005. Guideline on general principlespsacess
validation.12-45.
[14].

[5]. Jatto, E., Okhamafe.O.A, 2004. An overview o0
pharmaceutical validation and process controls fmgd [15].
development. Tropical J pharm research. (2), 115-12

Res. 2014; 2(3):43-49

Food and Drug Administration, 21 CFR parts 210 2hd,
Proposed Rule, Federal Register, May 3, 1996.

Ruckmani, K., Chitra, G. and Jaykar, B., The Haste
Pharmacist., (1999), XLII, (500), 27-29.

Nash R. A. and Wachter A. H. Pharmaceutical P®ces
Validation An International Third Edition. Reviseahd
Expanded, Marcel Dekkar, Inc., New York, 2003;
129:760-792.

USA-FDA, Guidelines on General Principles of Psxe
Validation, CEDR, FDA-USA, 1987.

World Health Organization 2003. Committee on
specifications for pharmaceutical preparations, GfdP
pharmaceutical products. WHO Tech Report. 82, 14-79

11]. Lambert J. Validation Guidelines For Pharmaceutica

Dosage Forms. Health Canada / Health Products aad F
Branch Inspectorate, 2004:7-15.

Quality Management Systems — Process Validation
Guidance by SG3 GHTF/SG3/N99-10:2004 (Edition-2). .

Industrial Pharmaceutical Microbiology Standards &
Controls by Norman Hodges and Geoff Hanlon.

Zeller, A. O., Pharm. Tech., (1998), 17, (10),80-

Pharmaceutical Inspection Convention Draft Docutnmen
Recommendation on Validation Master Plan, Instalhat
and Operational Qualification. Non Sterile Process
Validation and Cleaning Validation, 1998.

Source of support: Nil, Conflict of interest: None Declared

104



