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The purpose for this review article is to present an introduction and general outline on process validation of pharmaceutical 

manufacturing process with special reference to the necessities specified by the US Food and drug administration (FDA).validation is 

the specialty of planning and rehearsing the planned strides close by with the documentation Quality is dependably a basic essential 

when we think about any product. In this way, drugs should be made to the greatest quality. Final result testing without anyone else 

doesn't ensure the quality of the product. Quality assurance method should be utilized to incorporate the quality into the product at 

each step and not only tried for toward the end. In drug industry, process validation plays out this assignment to incorporate the 

quality into the product   that as per ISO 9000:2000, it had proven to be a significant tool for quality administration of 

pharmaceuticals 
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INTRODUCTION 
Validation  is the way toward developing narrative proof   showing that a framework, process , or development did in 

testing and a while later creation keeps up the sought after degree of consistence at all stages.in drug business , basic 

despite last testing and consistence of things, it is additionally guaranteed that the procedure will reliable deliver the 

normal outcomes.[1] 

 
Basic principles of Validation 

• Lay out that the capacity of working gear inside required parameters. 

• Exhibit that, checking, controlling and estimating equipment and instrumentation are fit for working inside the 

parameters endorsed for the process equipment. 

• Screen the approved interaction during routine activity. Depending on the situation prequalify and recertify the 

equipment. 

 

An extensive verity of plans, cycles, and activities should be approved; the field of validation is classified in to various 

subdivisions including the followings. 

• Equipment validation 

• Facilities validation 

• HVAC validation 

• Analytical validation 

• Cleaning validation 

• Process validation 

• Computer system validation 

• Packaging validation 

 

Essentially, the action of qualifying framework and equipment is classified in to various subsections including the 

accompanying: 

• Design qualification (DQ) 

• Component qualification (CQ) 

• Installation qualification (IQ) 

• Operational qualification (OQ) 

• Performance qualification (PQ) 
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PHASES OF PROCESS VALIDATION 

 
FIGURE 1 

 

PLANNING OF VALIDATION 

All validation activities should be scheduled. The key basics of a validation programmed should be evidently define and 

documented in a validation master plan (VMP) or equivalent documents. 

 

Validation master plan [8,9,10] 
It is imperative to make summarized record that will depict an entire an undertaking. This will normally incorporate the 

capability parts of venture. The approval ground breaking strategy ought to give a diagram of the whole approval task, 

its authorized structure, its substance and arranging. Its primary component being the rundown /stock of the things to be 

approval and the arranging schedule. 

 

S. 

NO 

SUBJECT 

1.0 Protocol preparation and approval 

2.0 Objectives 

3.0 Scope 

4.0 Validation team 

5.0 Responsibility 

6.0 Batch under process validation 

7.0 Training need 

8.0 Equipment summary 

9.0 Batch details 

10.0 Approved vendor list 

11.0 Reference specification 

12.0 Process flow diagram 

13.0 Sampling plan 

14.0 Sampling procedure 

15.0 Brief of manufacturing process 

16.0 In process check and abbreviation 

17.0 Intermediate and finished product specification 

18.0 Deviation and change control 

19.0 Batch output detail 

20.0 Summary report 

21.0 Attachment 

22.0 Abbreviations 

 

Type of process validation [11] 

Validation can be prospective, concurrent, and retrospective or revalidation, it depends on when it performed. 

 

Prospective validation 
It is done amid advancement organize by mean of hazard investigation of the creation procedure, which is separated in 

to step, these means are than assessed based on past understanding to decide if they promote basic circumstances. 
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Basic circumstances are recognized, hazards assessment is finished. All the potential causes are researched and surveyed 

for like hood and broaden, the preliminary designs are drawn up and needs are set. 

The general appraisal is made by performing and assessing every one of the preliminaries. On the off chance that toward 

the end and outcomes are worthy, the procedure is tasteful, if the procedure is inadmissible is ought to be adjusted and 

enhance until the point when an approval practice ends up being them to be palatable. This type of approval is 

fundamental so as to restrain the danger of blunder happening on the generation scale. 

 

CONCURRENT VALIDATION 
It is completed amid ordinary generation. This technique is viable just if the improvement organize has brought about an 

appropriate comprehension of the basics of the procedure. The initial three generation scale group must be checked as 

exhaustively as could be expected under the circumstances. The nature and details of consequent in process and last tests 

depend on the assessment of the consequence of such observing 

 

RETROSPECTIVE VALIDATION 
It include the examination of past experience of creation on the suspicion the arrangement, techniques and gear 

unaltered ; such as experience and the aftereffects of  in- process and last control test are then assessed recorded 

challenge and disappointment under way are broken down  to decide the cutoff points of process parameter. 

 

REVALIDATION 
It is expected to guarantee that adjustments of cycle or in the process climate, whether purposeful or accidental don't 

unfavorably influence process trademark and item quality. Revalidation divided in to two categories: 

1. Revalidation after change having moves on product quality. 

2. Periodic revalidation carried out at scheduled intervals 

 

Revalidation after change. 
Revalidation must be performed on presentation of any progression influencing an assembling and additional standard 

technique having a direction on the set up item execution qualities. 

Such changes may incorporate those in beginning material, bundling material, fabricating forms gear, in – process 

controls producing regions, or emotionally supportive network (water, steam, and so forth,) each such change asked for 

the ought to be assessed by qualified approval gathering, which will choose whether it is sufficiently noteworthy to 

legitimize revalidation and, provided that is true its degree. Revalidation after changes in view of the presentation of the 

a few tests and exercises those utilized during the first approval, remembering tests for sub processes and the equipment 

concerned. A few common changes which require revalidation incorporates the accompanying: 

• Changing in beginning material. Changes properties, for example, physical, thickness, consistency, molecule size 

dispersion, and crystal type and adjustment, of the active ingredients or excipients may influence the mechanical 

property of the material; as a result, they unfavorably influence the process of the product. 

• Changes in building material, e.g. supplanting plastics by glass, may require changes in banding system and in this 

way influence item security. 

• Changes in process, for example changes in time  of blending, drying temperature and cooling system, may influence 

resulting process steps and product quality. 

• Changes in equipment, including assessing instrument, may impact both the method and the thing; fix and backing 

work, for instance, the replacement of back fragment, may impact the procedure. Change in the creation region and 

emotionally supportive network, e.g the revision of assembling territories or potentially emotionally supportive 

networks, may bring about changes all the while. Unexpected  changes and deviation might be seen during self - 

investigation or reviews or during the nonstop pattern examination of process data. 

 

Periodic revalidation 
It is notable that procedure changes may happen bit by bit regardless of whether experience administrator work 

accurately as per build up techniques correspondingly; hardware may likewise cause continuous change. Thusly 

revalidation at booked circumstance is prudent regardless of whether no progressions have been internationally made. 

The following points should be checked at the time of scheduled revalidation. 

• Have any adjustment in ace recipe and strategy, clump estimation, and so on happened? Assuming this is case, has 

their effect on the item has been surveyed? 

• Have alignment been made as per the set up program and time plan? 

• Has preventive support been performed as per program and time plan? 

• Have the standard working system been appropriately refreshed? 

• Have the cleaning and cleanliness program been done? 

• Have any progression been made in the expository control strategy 
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BASIC CONCEPT OF PROCESS VALIDATION 
Drug manufacturing process approval is most indispensable and parameters of cGMPs. The prerequisite of process 

approval shown up (QS) control. The objective of quality system is to solid making things that are good for their 

proposed use. [12] Process approval is a key component in guaranteeing that these standards and objectives are met. The 

procedure approval is institutionalization of the approval archives that must be submitted with the accommodation 

petition for advertising approval. The procedure approval is expect to help procedures in understanding quality 

administration framework (QMS) necessities concerning process approval and has general pertinence to assembling 

process. As indicated by FDA [13], assurance of item quality is gotten from cautions and foundational thoughtfulness 

regarding various significance factors, including: determination of value process through in – process and final result 

testing. [13] 

The basic principle for validation.[14, 15, 16, 17] 

 

INSTALLATION QUALIFICATION (IQ) 

Setting up by target conform that every single key part of the procedure hardware and auxiliary framework established 

hold fast to the procedures endorsed details and the suggestion of the provider of the gear are reasonably considered. 

 

(IQ) considerations are 

• equipment configuration highlights (material of development clean capacity etc. 

• Establishment condition (wiring security, usefulness, etc.) 

• Calibration, preventative maintenance, cleaning plans. 

• Security highlights. 

• Supplier documentation prints, drawing and manuals. 

• Software documented. 

• Spare parts list. 

• Ecological condition (like clean room prerequisite, temperature, and dampness).) 

 

OPERATIONAL QUALIFICATION (OQ) 
OQ consideration includes: 

• Process control limits (time, temperature, line speed, setup conditions, etc.) 

• Software parameters. 

• Raw material specifications 

• Process operating procedures 

• Material handling requirements. 

• The utilization of measurably substantial methods, for example, screening tests to improve the process can be 

utilized during this stage. 

 

PERFORMANCE QUALIFICATION (PQ) 
Setting up by target proves that the procedure foreseen conditions reliable create an item which meets every single 

foreordained. 

 

PQ consideration includes: 

• Actual product and process parameters and procedure established in OQ. 

• Acceptability of the product 

• Assurance of process capability. 

• Process repeatability, long term process stability. 

 

THE REGULATORY BASIS FOR PROCESS VALIDATON [18, 19, 20, 21] 

The idea of process approval from its beginnings in the mid-1970s through the administrative related with current great 

assembling practice (cGMP) control and the application thereof different expository, quality confirmation , pilot plant , 

generation , and sterile items and strong measurement shapes considerations . in the mid-1990s the idea of preapproval 

assessment (PAI) was  conceived and had as one of its essential precept the affirmation that endorsed approval 

conventions ad calendars were begins created and that thorough improvement , scale - up and bio batch  and business 

clump approval information were require so as to accomplish a fruitful administrative (PAL) review. There are few vital 

explanations behind approving an item and additionally process. To begin with, makers are required by low to comply 

with (cGMP) directions. Second, great business direct that a producer maintains a strategic distance from the like hood 

of rejected or reviewed bunches. Third, approval guarantees item consistency reproducibility and quality. Although the 

first focal point of approval was coordinated towards physician endorsed drugs, the FDA modernization act of 1997 

extended the offices power to review foundations fabricating over- the – counter (OTC) medication to guarantee 

consistence with c GMP. Once the idea of having the capacity to foresee process execution to meet client necessities 

developed, FDA administrative authorities set up that there was lawful   reason for requiring process approval. 
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PROCESS VALIDATION AND QUALITY ASSURANCE 
The relationship of value affirmation and process approval goes well past the duty of any quality confirmation (QA) 

work. All things considers, it is a reasonable for say that procedure approval is a QA instrument, science it sets up a 

quality standards for the particular process. Quality conformation in pharmaceutical organization encapsulate the push to 

guarantee that items  have the quality, immaculateness, security and adequacy spoke to in the organization new drug 

application (NDA) filing. Albeit quality confirmation is generally assigned as a department capacity, it should likewise 

be a necessary piece of association’s excises. At the point when process approval turns in to a general goal of the 

specialized   and operational gathering inside an association, it progresses towards becoming the main thrust for quality 

model being developed work, designing exercises, quality confirmation, and generation. The quality confirmation 

related with the pharmaceutical advancement exertion incorporate the accompanying capacities: 

• To guarantee that a legitimating detailing is assigned. 

• To qualify the procedure that will be scaled up to generation measure bunches. 

• To help the plan of the approval convention. 

• To fabricate the bio clusters for the clinical program, which will end up being the question of the FDA preapproval 

leeway? 

 

To work with creation and building to create and complete the capability program for generation hardware and offices/ 

process frameworks. 

To work with creation building to create and complete the capability program for generation hardware and offices/ 

process frameworks. 

• The strength program to be done. 

• The testing of crude  materials and completed item 

• The improvement of discharge determination for the crude materials and completed item 

• The testing of prepared material at certain predetermined stages. 

Quality conformation is the exertion taken to guarantee consistence with government controls for the frameworks, 

offices, and work force required with assembling items. QA reviews will be much fluctuated in degree to accomplish 

this confirmation. 

 

CONCLUSION 
It is fundamental, before acceptance of another drug, that an exact and dependable assessment for its success and safety 

for the future suggestion and target patient population is confirmed. This review frequently summaries the qualities and 

techniques that is thinks about a reasonable components of processvalidation for the development of medications, 

including (APIs or medication substances), collectively mentioned to as drugs or products. The cGMP guideline needs 

that manufacturing  processes be planned and controlled to guarantee that in-process resources  and finished product  

experience decided quality necessities and do so consistently and dependably. Quality assurance procedures should be 

utilized to incorporate the quality into the product in each step and not simply checked toward the end. Process 

validation incorporates a grouping of exercises occurring over the lifecycle of the product  and process. In general, 

pharmaceutical validation and process control provide a positive assurance of batch consistency and integrity of the 

product manufactured. 
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