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Any suggested or necessary changes to a product, procedure, piece of machinery, or 

system that could have an impact on the product's quality, safety, or compliance usually 

trigger the Change Control procedure in the pharmaceutical sector. In addition to 

avoiding potential hazards, this document offers research to guarantee the safety and 

quality of medications. By examining the patterns and trends that result in non-

conformances and quality deviations, this study looks at the underlying causes of 

occurrences inside the pharmaceutical industry's change control process. In order to 

reduce interruption, risk, and inefficiencies, it guarantees that all changes—planned or 

not—are carefully considered, approved, and carried out in a regulated way. The 

production technique, the quantity of materials used, and the  manufacturing location 

can all change at any point during the product life cycle. In order to minimise possible 

risks connected with any changes to processes, materials, or systems, maintain product 

quality, protect patient safety, and assure continuous compliance with regulatory 

requirements, the pharmaceutical sector needs an efficient change control procedure.  
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INTRODUCTION 

The key component of a quality system that 

concentrates on managing change to produce a 

high-quality output by avoiding non-compliance is 

change control. Change control, as used in an 

industrial context, is the methodical process of 

overseeing modifications to systems, procedures, 

goods, or organizational structures to make sure 

they are appropriately assessed, approved, carried 

out, and recorded. This procedure seeks to reduce 

risks and guarantee that modifications are 

implemented in a way that preserves operational 

effectiveness, product quality, safety, and 

regulatory compliance. In the pharmaceutical 

sector, change control refers to a series of 

regulated procedures used to handle adjustments to 

procedures, systems, or documentation that might 

affect the safety and quality of products. 

The significance of this document lies in its 

global distribution and risk avoidance. 

https://www.ijpsjournal.com/


Rushikesh Sawkar, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 10, 3308-3320| Review  

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 3309 | P a g e  

Scope: The extent to which change control was 

used:  

• Major system changes: It's important to 

exercise caution when there are major system 

changes, particularly when such changes may 

impact the ability of company operations to 

continue.  

• Regulatory and compliance requirements: To 

prove compliance and keep track of changes, 

industries with stringent regulations, such as 

pharmaceuticals, banking, or aviation, frequently 

need a formalised change control procedure. 

• Product changes: It's critical to handle product 

changes methodically when it becomes necessary 

to modify a product's features, specs, or design 

either during development or after it has been first 

released. 

 • Process changes: Whenever there are changes 

to operational procedures or key business 

processes, it is imperative to implement a change 

control method, particularly when the objective is 

to improve efficiency or adjust to new 

circumstances.  

• Modifications to hardware or equipment: It's 

important to have a systematic procedure in place 

for any significant modifications to hardware or 

equipment that might affect the production process 

or service delivery. 

• Modifications to contractual agreements: Care 

should be taken when it becomes necessary to alter 

terms, conditions, or other important components 

of contracts with partners, clients, or suppliers.  

• Documentation and policy changes: It's critical 

to handle documentation and policy updates in a 

methodical manner if corporate policies, 

standards, or significant paperwork need to be 

revised, updated, or even removed. 

• Reaction to external factors: Businesses need 

to be able to react quickly to changes in the market, 

in consumer tastes, in technology, or in the legal 

and regulatory environment. 

Pharmaceutical Change Control Examples 

• Formulation Changes: Changes to a drug 

product's formulation include modifications to 

the active pharmaceutical ingredient (API), 

excipients, or their amounts. 

• Process Changes: alterations to the 

technology, machinery, or manufacturing 

procedures utilised to produce medications. 

modifications to manufacturing scales or batch 

sizes. 

• Equipment Changes: Manufacturing 

equipment installation or replacement. 

modifications to important equipment 

characteristics. 

• Packaging Changes: Modifications to the 

packaging materials or packaging processes. 

Changes in packaging configurations or 

labelling. 

• Analytical Method Changes: changes or 

additions to quality control analytical testing 

techniques. modifications to the testing 

standards. 

• Regulatory Changes: updates to regulatory 

filings, including modifications to a marketing 

authorisation application (MAA) or new drug 

application (NDA). alterations to the labelling 

specifications. 

• Quality Management System Changes: 

modifications to quality management 

protocols and systems. Standard operating 

procedures (SOPs) have been updated. 



Rushikesh Sawkar, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 10, 3308-3320| Review  

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 3310 | P a g e  

What does Pharma's Change Control mean? 

In the pharmaceutical industry, change control is a 

methodical procedure that includes meticulous 

assessment, recording, and approval of 

modifications to pharmaceutical processes, 

facilities, equipment, suppliers, documents, 

change management systems, SOPs, and even 

employees. The goal of change control is to reduce 

risk and make sure that any changes are 

implemented smoothly across the company 

without compromising the products' efficacy, 

safety, or quality. Furthermore, change control 

guarantees that the final product is just as 

compliant as the original.  

Changes often take place in the following areas: 

Production 

• Modifications to the equipment 

• Modifications to the location  

• Modifications to the batch size 

Engineering 

• Equipment modification  

• Facility area modification 

• Equipment modification 

R&D 

• Modifications to the raw material 

specifications 

• Adding or removing raw materials from the 

product 

• Changing the amount of raw materials in a 

product  

• Modifications to storage conditions, 

environmental factors, shelf life, and stability 

procedures 

Quality Control 

• Modifications to the analysis technique 

• Modifications to the analytical instrument's 

hardware and software 

• Modifications to stability procedures  

• Modifications to the specifications for 

intermediate and in-process materials 

Quality Assurance 

• Modifications to the documentation and SOPs 

• Modifications to the sample strategy 

• Modifications to the validation procedure 

Cleaning process 

• Modifications to cleaning procedures, cleaning 

tools, and cleaning chemicals 

The list above is only indicative and not all-

inclusive. To give you a reasonable sense of the 

extent of the changes in the pharmaceutical 

manufacturing sector, the list is provided. 

Cycle of Change Control: 
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• Step 1– Change originates 

• Step 2– Submit a request for change   

• Step 3– Review the change request  

• Step 4– Impact assessment  

• Step 5– Approval  

• Step 6– Implement change 

• Step 7– Review and reporting  

Types of Changes:   

Changes are broadly divided into two groups:   

Unplanned Change:  

Unplanned Change is any unforeseen alteration 

that necessitates quick action. These are typically 

the consequence of any unanticipated 

circumstance, such as a malfunctioning piece of 

equipment, a departure from established protocols, 

etc.  

Anticipated Modification: 

A planned change is a deliberate, predetermined 

alteration or modification that is carried out with 

the appropriate assessment and approval. Every 

aspect of safety, effectiveness, and quality is 

evaluated prior to adoption, and these 

modifications are well thought out. 

Importance of Change Control in the Pharma 

Industry: 
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In order to facilitate change inside the 

organization, change control is crucial on a larger 

scale. It guarantees that modifications won't result 

in a decline in efficacy, safety risks, or quality.  

Let's take a broader view and recognise how 

crucial change control is to the pharmaceutical 

sector. 

Regulatory Compliance:  

The FDA, EMA, DHA, CDSCO, MHRA, and 

other regulatory agencies have established a 

number of national and international compliance 

standards that pharmaceutical manufacturing 

companies must follow. 

Change control guarantees that the organizations 

follow cGMP (Good Manufacturing Practices) and 

the rules established by these agencies. 

 Risk management:  

Change control aids in the early mitigation of risk. 

It can anticipate the dangers by proactively 

assessing the impact of the suggested 

modification. This insight can lessen the impact of 

hazards on the organization and assist in managing 

them carefully. 

Documentation and Accountability: 

The most important step in change control is 

thorough documenting of every modification. It 

also entails documenting the decisions taken 

throughout the appraisal process as well as the 

reasoning behind the change. For a variety of 

regulatory reasons, the entire document acts as an 

open record. By identifying the approving 

authority, these papers promote organisational 

responsibility. 

Continual Improvement: 

The foundation of every suggested organisational 

reform is improvement. Processes, personnel, 

equipment, or anything else might be improved. 

Within pharmaceutical companies, change control 

facilitates progress in a controlled and methodical 

manner.  When a pharmaceutical company 

changes a tablet coating machine, for instance, it 

does so with the goal of providing increased 

accuracy and efficiency. In addition to producing 

an updated machine, change control influences 

(improves) the entire process of upgrading a new 

machine, including its operating method, materials 

needed, lead time, resources, SOP, and so on. 

Product Consistency:  

Change control helps to preserve the quality and 

consistency of the product. Manufacturing 

pharmaceuticals is crucial, and even a small 

alteration might cause the finished product to 

differ from the expected quality. 

Operational Efficiency and Cost Savings: 

Businesses may prevent production delays or 

downtime by methodically managing changes. 

Additionally, change management may assist 

prevent product recalls and regulatory fines, 

safeguarding the company's reputation and 

financial stability. 

Improved Coordination and Communication:  

A change control system encourages cooperation 

and communication across the organization's 

departments. It guarantees that all departments are 

informed about the change, its effects, and the 

methods for putting it into practice. 

In order to promote greater communication and 

collaboration within the organisation for better 

decision-making, departments can voice their 

concerns, provide alternatives, or bring up issues 

as necessary. 
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Top Techniques for Successful Change 

Management 

Pharmaceutical businesses should take into 

account the following best practices in order to 

develop an efficient change control process:  

Keep thorough records 

• Examine and approve modifications 

• Track and evaluate modifications after 

implementation.  

• Create Explicit Procedures. 

• Engage Important Stakeholders. 

• Perform comprehensive impact assessments 

Although implementing these best practices is 

essential, using technology may improve change 

control management's accuracy and efficiency 

even further. 

Role of QMS Software in Streamlining Change 

Control Management: 

Change control is typically carried out manually 

utilising paper-based procedures, which results in 

mistakes, duplication of effort, and delays in 

informing all parties.  

The secret is an Electronic Quality Management 

System (eQMS) with integrated change control 

assistance. Software for change control 

management may centralise all the data in a single 

system and digitise the whole change process. 

In order to achieve compliance, the system assists 

in recording, managing, reviewing, validating, 

approving, and updating the modification for all 

stakeholders. 

The Change Control System's primary features 

are: 

• Change Request Initiation: Start and record 

requests for modifications to systems, documents, 

or procedures. 

• Impact Evaluation: This module assesses how 

modifications could affect operations, compliance, 

and processes. 

• Automated Workflow: It automates every step 

of the change management process, from initiating 

requests to closing them down. 

• Cost measurement: Determine the expenses 

related to the suggested modification in order to 

assess it. 

• Compliance Assurance: By keeping a thorough 

audit record of all modifications, it guarantees 

conformity to regulatory requirements. 

• Cooperation and Communication: Assist in 

identifying the departments that will be impacted 

by the change and notify them of it via alerts and 

notifications. 

• Documentation: Keeps track of all change-

related documentation in one place.  

• Verification and Closure: Prior to closure, 

modifications are confirmed to be effective after 

implementation. 

• Training on Changes: determines who need 

training for the change and arranges for that 

training. 

Process of Change Control:  

The following is a list of process assessment flow 

steps:  

1. Start the change request. 

2. Assess the impact. 

3. Examine the requested change. 

4. Approve change request plan. 

5. Put Change Into Practice. 
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6. Provide Training. 

7. Track Effectiveness. 

1. Start the change request process:  

To identify and formally record the proposed 

change, the first step in the change control process 

is to complete a change request form or adhere to 

a specified change control protocol. Change 

categorisation, such as minor, major, and critical, 

can be used to execute changes. Company criteria 

and internal procedures determine the need for 

change.  

2. Assess the impact:  

An impact evaluation may be carried out after the 

change request has been started. This process 

entails assessing the possible effects of the 

suggested modification on the efficacy, safety, 

quality, and regulatory compliance of the product. 

3. Examine the requested change:  

The modification request is considered by 

designated individuals with the required 

credentials.  

At this point, all pertinent facts and information 

are analysed. 

4. Approve change request plan:  

The responsible party either accepts or rejects the 

change request plan following the impact analysis 

and change request review. Following approval of 

change request plans, documents are securely 

signed using electronic signatures that comply 

with 21 CFR Part 11. In order to ensure 

responsibility and traceability of all actions, users 

sign papers using distinct identification codes and 

password combinations.  

5. Put Change into Practice:  

Following approval, the change plan is carried out 

in a methodical and controlled way. Verifying sure 

the appropriate modifications are made to 

procedures, tools, or documentation is part of 

putting a change into action. The modification 

request is then authorised for closure. 

6. Provide Training:  

Ensure that all parties involved are aware of the 

new processes, procedures, and changes 

associated with the transition by providing 

training. Everyone will understand the change, its 

goal, and how it will affect their roles and duties if 

there is effective communication.  

7. Track Effectiveness:  

Following implementation, the change's 

effectiveness is tracked and assessed. To assess the 

impact and subsequent progress, an effectiveness 

check must be carried out. 

Classification:  

These processes are typically classified based on 

nature (the type of change) and impact (the level 

of consequence it has on the system). Below is a 

breakdown of this classification:  

Based On Nature of Change: 

Design Changes:  

Nature: Involves modifications to product or 

process design, including new equipment, 

components, or layouts.  

Impact: Can affect product specifications, 

production processes, and quality standards.  

Examples: Adding new features to a product, 

changing raw material specifications, or 

redesigning manufacturing layouts.  
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Process changes:  

Nature: Involves changes to production 

processes, methods, or workflows, which can 

include equipment upgrades or process 

optimization.  

Impact: May affect throughput, quality, and 

safety; often requires training and requalification.  

Examples: Upgrading machinery, changing 

operational parameters (e.g., temperature, 

pressure), or introducing new process steps.  

Technology Changes:  

Nature: Changes involving the introduction of 

new technologies, software, or automated systems.  

Impact: Can affect the efficiency, data 

management, and integration of systems across the 

organization.  

Examples: Implementing new control software, 

adopting AI for process optimization, or 

integrating devices.  

Regulatory or compliance changes: 

Nature: Changes required due to updates in 

regulatory or industry standards, such as safety 

codes, environmental requirements, or quality 

certifications.  

Impact: Can result in adjustments to procedures, 

documentation, and possibly affect product 

development cycles.  

Examples: Adjusting processes to comply with 

new environmental regulations or industry 

standards like ISO certification.  

Operational Changes:  

Nature: Involves shifts in day-to-day operational 

procedures, schedules, or workforce assignments.  

Impact: May affect resource utilization, 

efficiency, and short-term operational 

performance. Examples: Changes in work shifts, 

supply chain alterations, or maintenance 

schedules.  

Based on impact change:  

The impact classification focuses on the 

consequences or significance of a change, 

especially in terms of its risk to the overall system, 

operations, or product. It is often categorized as 

follows: 

Major (High Impact) Changes:  

Impact: These changes have significant 

consequences, potentially affecting the entire 

organization or system. They may involve high 

risk to product quality, safety, compliance, or 

business operations.  

Examples: Introduction of a new product line, 

significant process redesign, large-scale 

technological upgrades, or regulatory non-

compliance risks.  

Minor (Low Impact) Changes:  

Impact: These changes have a limited or localized 

effect, with minimal disruption to operations. They 

may involve fine-tuning, process adjustments, or 

incremental improvements.  

Examples: Small updates to existing product 

specifications, minor equipment adjustments, or 

administrative changes.  

Critical (Severe Impact) Changes:  

Impact: These changes are high-risk and must be 

closely monitored, as they could lead to 
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catastrophic outcomes, including safety hazards, 

severe product defects, or legal repercussions.  

Examples: Removal of a key component from a 

safety system, drastic alteration in manufacturing 

protocols that could lead to safety violations. 

Standard (Routine) Changes:  

Impact: Changes that are routine and generally do 

not require significant oversight. These are 

typically part of regular maintenance or 

operational adjustments. 

Examples: Routine maintenance or software 

updates, minor adjustments to inventory systems, 

or cosmetic packaging changes.  

Standard (Routine) Changes:  

Impact: Changes that are routine and generally do 

not require significant oversight. These are 

typically part of regular maintenance or 

operational adjustments.  

Examples: Routine maintenance or software 

updates, minor adjustments to inventory systems, 

or cosmetic packaging changes. 

 

MATERIALS AND METHOD 

Formulation: the proportion of active and inert 

substances and their makeup.  

API: physical attributes, process, new 

manufacturer, and grade change.  

Equipment: a shift in concept and procedure; a 

change in scale (pilot batch, commercial batch, bio 

batch). 

Equipment schedule, setup, and manual to 

automated cleaning process changes. 

METHODS:  

Change Request (CR): Submitting a Change 

Request (CR) is the initial step in the procedure. A 

description of the suggested modification, its 

justification, and its extent are all included in this 

request.  

Modify the classification:  
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Significant Modifications: These affect the 

quality, safety, or efficacy of the product and often 

require regulatory submission or approval (e.g., 

change in formulation, manufacturing process, or 

equipment).  

Minor Changes: These have a minimal impact on 

product quality and may not require extensive 

review or regulatory approval (e.g., adjustment in 

process parameters).  

Emergency Changes: These are necessary to 

address urgent issues, such as equipment failure or 

safety concerns, and may require expedited 

processing. 

Effect Assessment: An integral aspect of the 

change control process is completing an effect 

assessment. This entails assessing how the 

suggested modification could affect a number of 

factors including:  

Product Quality: Making sure the modification 

won't have a detrimental effect on the product's 

efficacy, safety, or quality. 

Assessing whether the modification necessitates 

regulatory reporting or submission to authorities 

(such as the FDA or EMA) is known as regulatory 

compliance.  

Supply Chain: Evaluating the potential effects of 

the modification on production schedules or 

suppliers.  

Cost: Assessing the change's financial effects.  

Review and Approval: A Change Control Board 

(CCB), usually made up of representatives from 

production, regulatory affairs, quality assurance, 

and other pertinent departments, reviews the 

change request and its effect assessment. 

The CCB decides whether to approve, reject, or 

modify the proposed change. They ensure that all 

critical aspects, including regulatory compliance 

and risk, are thoroughly considered. 

Implementation Plan: If the change is approved, 

an implementation plan is developed. This 

includes:  

Timeline: A schedule for implementing the 

change.  

Resources: Identification of necessary resources 

(e.g., materials, equipment, personnel).  

Training: Ensuring that employees are trained on 

any new procedures or systems resulting from the 

change.  

Documentation: Updating SOPs (Standard 

Operating Procedures), batch records, and other 

necessary documentation to reflect the change.  

Validation and Verification: After 

implementation, a validation process is carried out 

to ensure that the change has been successfully 

integrated and is operating as intended. Testing to 

ensure product quality is maintained. Data review 

to confirm that the change produces the expected 

outcomes.  

Documentation and Record Keeping: 

Throughout the entire change control process, 

thorough documentation is maintained.  

Audit Trails: These records are essential for 

regulatory inspections and audits to ensure 

transparency and compliance.  

Communication: Communication regarding the 

change should be clear and transparent, with all 

impacted departments notified well in advance.  

Regulatory Notification: If the change impacts 

the product in any way (e.g., formulation, 
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packaging, manufacturing location), it may require 

regulatory notification or approval.  

Continuous Improvement: The change control 

process is an iterative cycle, and the 

pharmaceutical industry emphasizes continuous 

improvement. Post-implementation review and 

feedback loops are critical to ensuring that the 

organization learns from each change and refines 

the change control process for future 

improvements.  

Benefits Of Change Control Process: 

• Improved Resource Management.  

• Enhanced Decision-Making.  

• Maintaining Project or System Stability.  

• Improved Communication and Collaboration.  

• Change control offers a way to anticipate 

challenges and respond efficiently.  

• Identifying Potential Risks.  

• Improved Customer Satisfaction.  

• Minimizing Downtime and Disruptions. 

• Meeting Customer Expectations.  

• Tracking Changes Over Time.  

• Transparency for Stakeholders.  

• Support for Compliance and Regulatory 

Requirements.  

• Cost Control and Budget Management.  

• Organizational effectiveness and efficiency is 

continued.  

• Increases revenue of the company. 

• Generates an chance for the growth of best 

practices, Leadership development, and team 

development.  

• Change control offers a way to anticipate 

challenges and respond efficiently. 

RESULTS AND DISCUSSION  

The review found that the pharmaceutical 

industry’s change control process is largely 

effective in meeting stringent regulatory 

requirements, such as those from the FDA, EMA, 

and ICH. Companies consistently apply change 

control procedures to ensure compliance with 

Good Manufacturing Practices (GMP) and other 

regulatory guidelines, particularly in areas like 

documentation, product formulation, and 

equipment modifications. The process generally 

includes comprehensive risk assessments to 

evaluate the potential impact of proposed changes 

on product quality, patient safety, and regulatory 

compliance. Changes Phase ensures that any 

change made in the pharmaceutical industry has 

been thoroughly evaluated for its effectiveness, 

compliance, and impact on product quality. It is an 

essential step in maintaining the integrity of the 

change control process and ensuring ongoing 

regulatory adherence and product safety.  

The change control process is fundamental to 

maintaining product quality and regulatory 

compliance within the pharmaceutical industry. 

Any modification to processes, equipment, 

materials, or procedures must be rigorously 

controlled to avoid compromising the safety, 

efficacy, or quality of the final product. The need 

for ongoing research into optimizing change 

control processes to address emerging challenges, 

such as globalization of supply chains and new 

technological innovations, could also be 
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emphasized. It might include recommendations for 

best practices, such as regular training for staff, 

adoption of modern technologies, cross-functional 

collaboration, and a risk-based approach to change 

evaluation.Future change control processes may 

become increasingly integrated with other aspects 

of the Quality Management System (QMS), 

including Deviation Management, CAPA 

(Corrective and Preventive Actions), and Audit 

Trails, creating a more holistic approach to 

managing quality and compliance. 

CONCLUSION:  

The Change Control Process is a cornerstone of 

maintaining product quality, regulatory 

compliance, and patient safety in the 

pharmaceutical industry. As the industry faces 

increasingly complex challenges—including 

evolving regulatory requirements, technological 

advancements, and global supply chain 

dynamics—the need for a robust and adaptive 

change control system has never been greater. This 

review highlights the essential role that change 

control plays in ensuring that any modifications to 

processes, equipment, materials, or other aspects 

of pharmaceutical production are thoroughly 

evaluated, documented, and monitored to mitigate 

risks and maintain product integrity. 
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