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Abstract: Validation of manufacturing processes is a requinginof the Current Good Manufacturing Practice
(CGMP) regulations for finished pharmaceuticals @ER 211.100 and 211.110) and is considered as an
enforceable element of Current Good Manufacturingcfitce for active pharmaceutical ingredients (APIs
under the broader statutory CGMP provisions ofiseci01(a)(2)(B) of the Federal Food, Drug and Ceistn
Act. The basic principle of Quality Assurance iatth drug should be produced that is fit for itemied use.
Process Validation is defined as the assortmenteatithation of data, from the process design stiagrigh
marketable production, which establishes sciengificience that a process is capable of consistdatiyering
quality product. USFDA process validation guidelpgblished in 2011, suggest three stages of vidiaat

» Process design

= Process qualification

= Continued Process qualification

Before marketable delivery begins, a manufactwexpected to have stored enough data and knowédutge
the commercial production process to support ppptaval product distribution. Normally, this is aeved
after adequate product and method developmeng-spastudies, equipment and system requirementthend
effective accomplishment of the initial conformarzaches. Conformance batches (sometimes refarred t
"validation" batches and demonstration batches)pagpared to validate that, under standard comditand
defined ranges of effective parameters, the comalescale process appears to make adequate prétigtio
the manufacture of the conformance batches the faetower should have identified and controlledcaitical
sources of changeability. A validated manufactugingcess has a high level of precise assurancet that
constantly produce acceptable products.

Keywords: Commercial manufacturing process, Concurrenasgecontinued process verification,
Performance indicators, Process design, Procedificpian, Process validation.

| ntroduction:

2011 Definition: “The collection and assessment of data, from tloeges design stage all the way through
production, which establishes logical indicatiomttla process is capable of consistently delivegoglity
products®

The basic principle of quality assurance is thdtwg should be produced that is fit for its intethdise.
The revised guidance also provides recommendatimigeflect some of the goals of FDA'’s initiatigatitled
“Pharmaceutical CGMPs for the 21st Century - A Réslsed Method,” particularly with regard to the wde
industrial advances in pharmaceutical manufacturaggwell as implementation of new risk controlliagd
guality system tools and concepts.
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Approach to Process Validation:

Stage 1: Process Design: The marketable manufacturing process is definednduthis stage based on
knowledge gained through development and scalestiyitaes”

Stage 2: Process Qualification: Throughout this stage, the method design is estungo determine if the
process is capable of reproducible marketable basih

Stage 3: Continued Process Verification: Constant assertion is gained during routine prodacthat the
process remains in a state of contfol.

Stagel: Process Design:-
Constructing and Apprehending Process Knowledge and Under standing:

» The functionality and limits of commercial manufaitg equipment should be considered in the
process design.

» Design of experiments (DOE) studies can help toeligv process knowledge by revealing
relationships, including multivariate interactiobgtween the variable inputs and the resultinguistp

» Risk analysis tools can be used to display poss#ul@bles for DOE studies .
Creating an Approach for Process Control:

» Controls and consist of material analysis and eqaift monitoring at significant.

» hese controlled records are established in theeM&stmula records and control processing points.

» Trecords.

» The calculated commercial production and controbrés should be carried forward to the next stage
for confirmation.

Stage 2: Process Qualification:-

Element (1): Design of a facility and qualification of utilities and equipment

» Ensure qualification of facility, utilities and egment is completed & documented prior to initiate
process qualification.

Element (2): Process Performance Qualification (PPQ)

» The PPQ combines the actual facility, utilities,upgnent's and the trained personnel with the
commercial manufacturing controls.

» A company must successfully complete PPQ beforenoencing commercial distribution of the drug
product.

» To understand the marketing process adequatelyngmfacturer will need to consider the effects of
scale.

» Strongly recommend firms employ objective measerg.(Statistical Metrics) wherever feasible and
meaningful to achieve adequate assurance.

» The increased level of inspection, testing, and pdisugn should continue through the process
verification stage as correct, to establish leaald occurrence of routine sampling and checkingher
particular product and process.

» Considerations for the duration of the intensifeimpling & checking period could include (not
limited to):
v Volume of production
v Process Complexity
v Level of process understanding
v Experience with similar products and process
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PPQ Protocol:

Some of key elementsto be captured in validation protocol as detailed below;

Key Elements
» Manufacturing conditions, including operating » Compression RPM (low, medium, target) is
parameters, processing limits, and raw material not recommended in protocol.
inputs » Batch records does not provide any detalil

about the RPM which are not worked

» Test to be performed and acceptance > Currently followed
criteria for each significant processing step
> Sampling plan (sampling points, number of- Sampling points not pictorially depicted
samples, frequency of sampling) (however SOP reference is mentioned)
» No. of samples should be adequate to provide
sufficient statistical confidence of quality both>» Between the batches?
within a batch and between batches
» Status of the validation of analytical methods used Currently not followed
is measuring the product
» Provision for addressing deviations » Currently followed
» Approval of the protocol by appropriate department  Currently followed

» Validation shall be executed as per validatiorigwol duly approved by Quality unit.

PPQ Report:

>

>

To state a clear conclusion as to whether theiddieates the process meets the conditions edtaklis
in the protocol. If not the report should state idtzould be accomplished before such a conclusian ¢
be reached.

This conclusion should be based on entire compnatif knowledge and information gained from the
design stage through the PPQ stage.

Stage 3: Continued Process Verification:-*

>
>

To confirm that “the process remains in a stateooitrol during commercial manufacture.”

An ongoing process to collect and analyze prododt@ocess data that relate to product quality must
be established.

The results obtained should be statistically trenmied reviewed by trained personnel.

Recommend that a person with suitable trainingt@istical process control techniques develop the
data collection plan and statistical methods.

Good process design and development should artecgignificant sources of variability and establish
appropriate detection, control and or qualificatschemes, as well as suitable alert and actiomslimi

Study of intra-batch as well as inter-batch vaoiatis part of a comprehensive continued process
verification program.

Deviation can be detected by the timely assessofent

= Defect complaints

= OOS findings

= Process deviation report
» Process yield variations
= Batch record & reports
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» Manufacture line operatives and quality unit ssifbuld be encouraged to provide feedback on process
performance.

» Quality unit meet periodically with production dtab evaluate data, discuss possible trends and
coordinate any correction or follow-up actions lbgguct.

» Data collected during this stage might recommengiswia improve and/or optimize the process by
altering some aspect of the process or produch, asithe operating conditions, process contrats, et

» Well justified rationale for the change, implemeima plan, quality unit approval before
implementation.

Concurrent Release of PPQ batches:

» FDA expects that simultaneous release will be naesly.
» Circumstances and reasoning for simultaneous reelgasuld be fully described in the PPQ protocol0
» System of careful oversight of the distributed batefacilitate rapid customer feedback.

V1. Documentation:™

Documentation at each stage of the process validifecycle is essential for effective statemeant i
difficult, lengthy, and multidisciplinary project®ocuments is important so that knowledge gainesuiah
product and process is accessible and comprehertsibthers involved in each stage of the lifecycle

The degree and type of records required by CGMR darring the validation lifecycle. Records
requirements are greatest during Stage 2, proeegsrement, and Stage 3, continued process cortioma
Studies during these stages must conform to CGMBsvaust be approved by the quality unit in accocdan
with the regulations (see 88 211.22 and 211.100).

1987 Definition 2011 Definition

“Establishing documented evidence which providéBhe collection and evaluation of data, from the
a high degree of assurance that a specific progesscess design stage throughout production, which
will consistently produce a product meeting its-prestablishes scientific evidence that a process is
determined specifications and qualitgapable of consistently delivering quality prodiicts
characteristics”

This table gives conventional and latest definitabprocess validation.

Conclusion:

By doing validation as per USFDA process validatgandeline, product and process understanding
will be improved and also reduction in waste, régats, lead time and any other failures. This glingealso
helps for continual improvement of validation prse¢hrough the product life cycle.
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