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Abstract : The process validation is setting up documented evidence which gives a high degree
of affirmation that a particular procedure, process or equipments will succinctly deliver a
product or result meeting its predetermined specifications and quality attributes. Validation is
the key process for effective Quality Assurance. Objectives are mainly to assure that the
specific drug products have the identity, strength, quality and purity. And the next is to
determine that a process consistently performs or not. As per GMP validation protocols are
basic pieces of GMP these are required to be done according to predefined conventions, the
base that ought to be approved incorporate process, testing and cleaning subsequently such
control methodology, establish to screen the yield and approval of assembling forms that
might be in charge of fluctuation of medication item. The evaluation of validation process
gives us the precision, accuracy, specificity and reproducibility of the test techniques utilized
by the organizations, might be built up and archived. Accordingly the validation is a
fundamental piece of the quality affirmation or assurance.

Keywords : GMP, Quality Assurance, Pharmaceutical Validation, Pharmaceutical Process
Control.

Introduction:

This principle fuses the understanding that the accompanying conditions exist: Quality, safety, and
efficacy are outlined or incorporated with the product. Quality can't be satisfactorily guaranteed only by in-
process and final product examination or testing™*. Quality includes customer, satisfaction. Each progression
of a manufacturing procedure is controlled to guarantee that the final product meets every single quality
characteristic including specifications. The advancement of pharmaceutical product is a long procedure
including drug discovery, lab testing, animal studies, clinical trials and regulatory registration which includes
successful inspections, approved products. The benefits of validation include Quality, product liability,
understanding equipment, system and processes, cost reduction and regulatory requirement. Process controls
incorporate validation, in-process controls and focuses for conclusive item. The reason for existing is to screen
the on the web and disconnected execution of the manufacturing procedure and final validation. Indeed, even
after the manufacturing procedure is validated, current good manufacturing practice additionally requires that
an elegantly composed methodology for process controls is built up to screen its execution.
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Validation is done based on, FDA directions depicting current Good Manufacturing Practice (CGMP)
for completed pharmaceuticals are mentionedin 21 CFR parts 210 and 211. The CGMP regulations require that
manufacturing forms be outlined and controlled to guarantee that in-process materials and the completed item
meet foreordained quality prerequisites and do as such reliably and dependably. Lifecycle links process
development to the commercial manufacturing process® .. So, Process validation is required, in both general
and particular terms, by the CGMP controls in parts 210 and 211. The establishment for process approval is
given in § 211.100(a), which expresses that there should be composed methodology for creation and process
control intended to guarantee that the pharmaceutical products have the identity, quality, and purity they
indicate or are spoken to possess (accentuation included). This direction expects makers to plan a procedure,
including tasks and controls, which bring about an item meeting these traits®!.

Need of Pharmaceutical VValidation

Validation is a vital piece of Quality Assurance; it includes the efficient investigation of systems,
facilities, process and procedures went for deciding if they play out their planned capacities satisfactorily and
reliably as specified . Process validation is one which has been exhibited to give a high level of affirmation
that uniform batches will be delivered that meet the required determinations and has in this manner been
formally endorsed. Validation in itself does not enhance forms but rather affirms that the procedures have been
appropriately created and are under control adequate validation.

Major stages in Validation
The activities identifying with validation studies might be characterized into three™?:

Stage 1: This is the Pre-validation Qualification Phase which covers all exercises identifying with item
innovative work, detailing pilot batch studies, scale-up examines, exchange of innovation to business scale
batches, setting up stability conditions and capacity, and handling of in-process and finished dosage forms,
equipment, installation and operational qualification, master production document and process capacity.

Stage 2: This is the Process Validation Phase. It is intended to check that every single set up farthest point of the
basic procedure parameter are substantial and that acceptable items can be created even under the most
noticeably awful conditions™**!,

Stage 3: Known as the Validation Maintenance Phase, it requires visit survey of all procedure related records,
including validation of the review reports, to guarantee that there have been no progressions, deviations, failures
and alterations to the creation procedure and that all SOPs, including change control methods, have been taken
after. At this stage, the validation group involving people speaking to every significant office additionally
guarantees that there have been no progressions/deviations that ought to have brought about requalification and
revalidation. A cautious outline and approval of frameworks and process controls can build up a high level of
certainty that all parts or groups created will meet their proposed specifications. It is accepted that all through
the manufacturing and control, activities are directed as per the guideline of Good manufacturing practice
(GMP) both as a rule and in particular reference to sterile production.
The validation steps recommended in GMP guidelines can be summarized as follows!*):

1. As a pre-imperative, all examinations ought to be directed as per a point by point, pre-set up protocol or
arrangement of the protocol, which thusly is liable to form — change control strategies

2. Both the work force directing the investigations and those running the procedure being examined ought to
be properly trained and qualified and be appropriate and capable to play out the errand doled out to them

3. All information produced over the span of studies ought to be formally looked into and guaranteed as
assessed against pre-decided criteria

4. Appropriate testing facilities, equipment, instruments and strategy ought to be accessible.

5. Appropriate clean room offices ought to be accessible in both the local and foundation condition. There
ought to be confirmation that the perfect room condition as indicated is secured through starting appointing
(qualification) and in this manner through the execution of a program of re-testing — in process hardware
ought to be legitimately introduced, qualified and maintained.

6. At the point when proper consideration has been paid to the over, the procedure, if aseptic, might be
validated by methods for "process simulation™ studies.
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7. The procedure ought to be revalidated at intervals; and
8. Far reaching documentation ought to be accessible to characterize support and record the general
validation process.

Protocols should specify the following in detailt**);

1. The objective and scope of study including the definition;

2. A precise definition of process equipment system or sub- system with performance characteristics;

3. New equipment installation and qualification;

4. Existing equipment changes and up-gradation with valid justification for the changes and qualification
statement;

5. Actions taken during the performance of studies;

6. All the methodologies for the test;

7. Test equipment calibration requirements

8. References to any relevant standard operating procedures (SOP);

9. Prerequisite for the present organization of the write about the examination;

10. Acknowledgment criteria against which the achievement (or something else) of the investigation is to be

assessed; and

11. The personnel in charge of assessing and ensuring the acknowledge capacity of each phase in the
investigation and for the final evaluation and accreditation of the procedure in general, as estimated against
the pre-determined criteria.

All personnel associated with leading the investigations ought to be appropriately trained and qualified
on the grounds that they can, and regularly, crucially affect the nature of the final result"”. All data or
information produced because of the investigation convention ought to be assessed by qualified people against
convention criteria and judged as meeting or falling flat the necessities. Composed proof supporting the
assessment and conclusion ought to be accessible. In the event that such an assessment appears, to the point that
convention criteria have not been met, the examination ought to be considered as having neglected to exhibit
adequacy and the reasons ought to be explored and archived. Any inability to take after the method as set down
in the convention must be considered as possibly trading off the legitimacy of the investigation itself and
requires basic assessment of all the effect on the examination.

Validation of Analytical Methods

Validation affirms that the systematic methodology utilized for a particular test is reasonable for its
proposed use. The validation of an analytical method is the procedure by which it is set up by lab studies that
the execution attributes of the technique meet the prerequisite for the planned application. This infers legitimacy
of a technique can be shown just however research facility thinks about. Strategies ought to be approved or
revalidated!®2%:

e  Before their presentation and routine utilize;

o Whenever the conditions change for which the technique has been validated, e.g., instrument with various
attributes; and

o Wherever the technique is changed and the change is outside the first extent of the strategy.

Strategy for Validation!??*]

The Validity of a particular strategy ought to be exhibited in lab experiment tests utilizing tests or
gauges that are like the obscure examples broke down in the schedule. The arrangement and execution ought to
take after an approval convention ideally written in a well ordered format as follows:

Build up a validation protocol or working system for the validation;
Characterize the application reason and extent of the technique;
Characterize the execution parameters and acceptance criteria;
Characterize validation tests;

Confirm pertinent execution qualities of the hardware;

Select quality materials, e.g., standards and reagents;

Perform pre-validation tests;

NoogkrwdE
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8.  Alter strategy parameters or acceptance criteria, if essential;

9. Perform full internal (and external) validation tests;

10. Create SOPs for executing the strategy routinely;

11. Characterize criteria for revalidation;

12. Characterize write and recurrence of framework appropriateness tests or potentially logical quality control
(AQC) checks for the schedule; and

13. Record validation tests and results in the validation report.

Considerations about Environment:

Cleaning validation (cleaning and clean room standards) is documented evidence that any person can
consistently and effectively maintain and clean the system or equipments. This process is essential for the below
mentioned reasons!?* #°!:

1. Customer satisfaction
2. Aregulatory requirement
3. Assures internal control and non-compliances

The FDA manual for reviews proposed to cover equipment cleaning (chemical residues) anticipates that
organizations have written procedures (SOPs) enumerating the cleaning forms and furthermore composed
general technique on how cleaning procedures will be validated. FDA expects a final validation report which is
affirmed by management and which states regardless of whether the cleaning procedure is substantial. The
information should bolster a conclusion that build ups have been diminished to an "acceptable level". Harder
referred to five pivotal components:

A standard operating procedure (SOP) for cleaning with a checklist;

A microbiological test procedure (rinse or swab);

An assay for the evaluation of drug levels;

Pre-set criteria for testing chemical and microbial limit to which to equipment must be cleaned; and
Protocol for cleaning validation.

agrwbdE

The cleaning protocol must be checked and followed. Training should be given as per the protocol. Acceptance
criteria should follow:

e  Methods of sampling and cleaning
e Residues and there limits , and
e  Test methods.

Instead of testing all the products, to be tested products will be categorised. Products capable of causing
the biggest problems will be counted as the important one rather than counting their volume. As because
important once are contaminated and can affect other products also.

PROCESS VALIDATION

Process validation is defined as the means of ensuring and providing the documentary evidence that
processes are done within the specified design and beneficial to the manufactures®®.

1. It helps to understand the process and decreases the risk of preventing problems and ensures the smooth
running of the process.

Reduces the defect cost.

Decreases the risk of regulatory compliance.

4. Less in process controls and end product testing.

wmn

Validation should be considered in the following situations:

Introduction of a totally new process

Installation of a new equipment

During the suit change , if process and equipments have been altered
If the end product test is poor

poONMPE
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5. Unreliable indicator of product quality.
Pre-requisites for Process Validation

Before process validation can be begun, manufacturing equipment and control instruments and
additionally the formulation must be qualified?”. The data on a pharmaceutical item ought to be considered in
detail and qualified at the advancement state, i.e., before an application for promoting approval is submitted.
This includes considers on the similarity of active ingredients and recipients, and of final products and
packaging materials, stability studies about, and so forth. Different parts of manufacture must be validated
including basic administrations (water, air, nitrogen, control supply, and so forth.) and supporting tasks, for
example, equipment cleaning and sanitation of premises. Appropriate training and motivation of work force are
essentials to proper validation.

The Pharmaceutical Process Equipment

The key thought of approval is to give an abnormal state of reported proof that the equipment and the
procedure fit in with a written standard. The level is managed by the intricacy of the system or equipment. The
validation must give the essential data and test methodology required to give that the framework and process
meet determined prerequisites. Validation of pharmaceutical process equipment includes the accompanying:

Installation Qualification (1Q): This ensures that all major processing andpackaging equipment and
ancillary systems are in conformity with installation specification, equipment manuals schematics and
engineering drawing. It verifies that the equipment has been installed in accordance with manufacturer’s
recommendation in a proper manner and placed in an environment suitable for its intended purpose.

Operational Qualification (OQ): This is done to provide a high degree of assurance that the equipment
functions as intended. Operational qualification should be conducted in two stages:

1. Component Operational Qualification, of which calibration can be considered a large part.
2. System Operational Qualification to determine if the entire system operates as an integrated whole.

Process Performance Qualification (PQ): This verifies that the system is repeatable and is consistently
producing a quality product.

These activities guarantee, through suitable execution records and related documentation, that
equipments, subordinate systems and sub systems have been authorized accurately. The final results are that
every single future task will be solid and inside endorsed operational cut off points. At different stages in
validation practice there are requirements for conventions, documentation, systems, details and acceptance
criteria for test come about. All these should be explored, checked and approved. It would be normal that agents
from the expert orders, e.g., designing, innovative work, fabricating, quality control and quality affirmation are
effectively engaged with these endeavours with the last approval given by a validation team or the quality
assurance delegate.

Methods of Validation Process

There are two fundamental ways to deal with the validation of the process itself (aside from the
capability of equipment utilized as a part of creation, the alignment of control and estimation instruments,
evaluation of environmental factors, and so forth). These are the exploratory approach and the approach in view
of the examination of verifiable information. The test approach, which is material to both imminent and
simultaneous approval, may include

product testing,

process trials,

challenge and worst case trails
control of process parameters

A standout amongst the most practical types of process validation, essentially for non-sterile products,
is the last testing of the item to the degree more noteworthy than that required in routine quality control. It
might include broad examining, a long ways past that called for in routine quality control and determinations,
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and frequently for specific parameters as it were. Subsequently, for example, a few hundred tablets for every
group might be weighed to decide unit dosage consistency. The outcomes are then treated factually to confirm
the typicality of the dissemination and to decide the standard deviation from the average weight. Certainty
limits for singular outcomes and for clump homogeneity are additionally assessed. Solid confirmation is given
that examples taken indiscriminately will meet administrative prerequisites if as far as possible are inside
compendia determinations.

In the approach on analysis of recorded information, no analyses are performed in retrospective
validation, yet rather all accessible verifiable information concerning various batches are consolidated and
mutually dissected, if production is continuing easily amid the period going before validation and the
information in process assessment and last testing of the product are joined and treated measurably. The
outcomes including the result of process capacity considers, slant investigation, and so on, will demonstrate
whether the procedure is under control or not.

Master Evaluation

This is an assessment of the whole investigation against the protocol necessities as sketched out
above® 1 It ought to be readied and the conclusion drawn at each stage expressed. The last conclusions ought
to reflect whether the protocol necessities were met. The assessment ought to incorporate an evaluation of the
arranged adjustment and support programs for the equipments and instrumentation to keep up the approved
conditions. What's more, all procedure observing and control methodology required to routinely guarantee that
the approved conditions are kept up ought to be accounted for. The assessment ought to be marked by approved
officers of the association who were individuals from the group setting up the convention and who have proper
skill in the region doled out to them. General endorsement of the examination ought to be approved by the
leader of the approval group and the leader of the quality control department.

Process Validation Decision

After the validation output or results,it’s difficult to stand on a decision and this includes various steps;

=

Evaluate whether the process outputs are verifiable or not

2. If the verification is sufficient and effective based on the cost, then the process output should be made
control

The control and verified output should be validated by the organized personnel

4. If the process output and verifications are giving negative impact on the output, it is asked to redesign the
product or process as required.

w

Process Validation Decision Tree

Process Validation Decisions have to be made mainly for 3 changes or variations that can affect the
product Quality or Process Performance.

1) For change in process controls of manufacturing process of drug products
2) For change in manufacturing site of Drug products
3) For change in Equipment
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Change in Manufacturing Process Controls (Specification)

| | l

Deletionof Replacement/Addition oftest RelaxationTestingof
1 l Acceptance Criteria
Risk Assessment Revalidation on 3 batches Risk Assessment &
Justification
& Justification l
Impact Analysisto be done
Impact Analysisto be done

1 |

Review Previous Validation Data
Majorimpact - e

Complyingto proposed Not Complying
No needof Validation <«———  acceptancecriteria to proposed Acceptance

Change in Process to meet ensure meeting

(ii) Process Validation Decision Tree for Changein Manufacturing Site of Drug Product:
Manufacturing Site Change
Revalidation on 3 Batches
(iif) Process Validation Decision Tree for Change in Equipment

Equipment Change

el =
Change m Capacity of Major Equipment Change m Capacity of Mzjor Equipment
{Assummg no change m (assuming no change m Batch Size of Product)

Size of Product)

A e

Change m operatmg  No Change i
Parameters operating parameters

|

Revalidation on ! Batch No nead of validation
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The Validation Report

A written report should be available after completion of the validation. If found acceptable it should be
approved and authorized (signed and dated). The report should include at least the following:

Title and objective of study;

Reference to protocol;

Details of material;

Equipment;

Programmes and cycles used;

Details of procedures and test methods;

Results (compared with acceptance criteria); and

Recommendations on the limit and criteria to be applied on future basis.

NG~ LNE

Conclusion

It is essential, before endorsement of another drug, that a precise and a dependable evaluation of its
adequacy and security for the expected sign and target quiet populace are illustrated. Pharmaceutical validation,
which incorporates assay validation, cleaning validation, equipment validation and additionally the general
procedure approval is vital in strength examination, creature considers and early periods of clinical
improvement, for example, bioavailability/bioequivalence ponders. After the drug is approved, pharmaceutical
validation and process control are important to guarantee that the drug product will meet/set pharmaceutical
standards for identity, quality, purity, strength and stability. By and large, pharmaceutical approval and process
control give a specific affirmation of clump consistency and the trustworthiness of the item manufactured
synthetic dyestuffs deliver perilous side-effects, Some of which have cancer-causing intermediates and
henceforth a boycott has been forced by Germany and some other European nations on the utilization of
benzidine dye in material pieces of clothing sent out into their nations.
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