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Abstract:

Standard operating procedures is an important Written instructions documents with standard guidelines.
SOP ensures process Continuity in order to achieve quality performance and product/preparation. The
purpose Statement identifies the SOP’s goals. It addresses the question of why the SOP is being written.
Such like "The purpose of this Standard Operating Procedure (SOP) is to specify the processes used to
manage SOPs”. Standard operating procedures (SOP) play important roles operation that previously
unknown. This study explain strategy and necessary stats and work required to produce Sop.
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Introduction

A Standard Operating Procedure (SOP) in pharmacy is a written, detailed instruction designed to achieve
uniformity in the performance of specific functions such as dispensing, compounding, storage, and quality
control of medicines.

Standard Operating Procedures (SOPs) are detailed, written instructions developed to ensure consistency
and uniformity in the performance of specific tasks within an organization. They are essential tools for
maintaining quality, safety, and efficiency in various sectors such as pharmaceuticals, biotechnology,
healthcare, and research laboratories (WHO, 2007). SOPs provide clear, step-by-step guidance that helps
reduce variability, minimize errors, and ensure that processes are carried out in a controlled and
standardized manner[1].

In pharmaceutical and laboratory practices, SOPs form an integral part of quality assurance systems and
are closely associated with Good Laboratory Practice (GLP) and Good Manufacturing Practice (GMP).
Regulatory authorities such as the World Health Organization and the Food and Drug Administration
mandate the use of SOPs to ensure data integrity, reproducibility, and compliance with established
standards (FDA, 2011; WHO, 2007). SOPs also support proper documentation, validation of procedures,
and traceability of results, which are critical in research and industrial processes[1,2].

Furthermore, SOPs serve as important training documents for new personnel and help maintain continuity
in operations. By clearly defining roles, responsibilities, and procedures, SOPs enhance productivity and
ensure that activities are performed safely and effectively. Proper implementation of SOPs not only
improves operational efficiency but also ensures adherence to regulatory requirements, thereby
strengthening the overall quality management system (ICH, 2000) [3].

Common SOPs Used in Pharmacy
1. Prescription Handling SOP

. Receiving and verifying prescriptions
. Checking patient details and drug interactions
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o Recording and labeling

2. Dispensing SOP

. Accurate drug selection

. Proper labeling and packaging

. Patient counseling

3. Compounding SOP

. Preparation of customized medications

o Use of aseptic techniques

. Documentation of ingredients and process
4, Inventory Management SOP

. Stock control and expiry checking

. Storage conditions (temperature, humidity)
. Handling of expired or damaged drugs

5. Storage SOP

. Refrigeration of temperature-sensitive drugs
. Controlled drug storage

. Segregation of hazardous

6.Cleaning and Sanitation SOP

. Routine cleaning schedules

. Disinfection procedures

. Waste disposal

7. Documentation SOP

. Maintaining records of prescriptions

o Batch records and logs

. Regulatory documentation [4,5,6]

The Role of SOPs in Promoting Consistency and Accuracy:

Standard Operating Procedures (SOPs) are essential documents in various industries, providing a
comprehensive foundation for operations by defining specific methods and processes that need to be
followed to achieve desired outcomes. By formalizing how tasks should be completed, SOPs are
instrumental in promoting consistency and accuracy in organizational procedures.

SOPs serve as guidelines ensuring that employees execute tasks in a uniform manner, regardless of
individual differences in approach. These documents cover diverse areas, including but not limited to
quality control, safety protocols, compliance, and production methods. The primary of SOPs is to
standardize activities to reduce variability, thus minimizing errors and discrepancies across processes [7].
SOPs can take various forms, including checklists, flowcharts, or written instructions, depending on the
nature of the tasks involved. Regardless of the format, a well-structured SOP should provide clear, concise
directions that are easily accessible and understandable by all relevant personnel [8].

Key Component of SOPs :

1.Title and Purpose:

The SOP should start with a clear title that describes its content and purpose. This helps users quickly
determine its relevance.

2. Scope:

This section outlines to whom the SOP applies and in what scenarios it should be implemented.

It helps delineate the boundaries of the procedure.
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3. Responsibilities:

Define the roles and responsibilities of individuals or teams

involved in the procedure. This ensures accountability and clarity regarding who is responsible for what
component of the process.

4. Definitions:

Any specialized terminology or acronyms used within the SOP should be clearly defined to eliminate
confusion.

S. Procedure:

This is the core component of the SOP, providing step-by-step instructions on how to carry out the
processes involved. It should be detailed, yet straightforward enough to be followed without ambiguity.
6. References:

Including references to related documents such as regulatory guidelines or additional resources can
enhance the SOP's authority and utility.

7. Revision History:

Keeping track of changes made to the SOP over time ensures that users are aware of any updates, fostering
continual improvement [9].

Important of SOPs in Pharmaceutical industry:

o SOP for receipt, sampling, storage, and dispensing of materials like, R.M./P.M.
. SOP on Internal Labelling'.
o SOP for all instruments and equipment. Covering, operation, maintenance and cleaning of the

same. Calibration SOPs should be incorporated where necessary.

SOP and Records of sampling of R.M/P.M./ of R.M/P.M./Int. and finished products.

SOP on batch numbering.

Standard Test Procedures for testing materials and products at different stages of manufacturing.
Records of analysis carried out.

SOP and R for equipment assembly and validation.

SOP and R for facility cleaning, sanitation and maintenance.

SOP and R for personnel matters related to qualification, training, clothing and hygiene.

SOP and R related to environmental monitoring. > SOP and R related to Pest Control.

SOP and R related to handling of product complaints.

SOP and R related to product recalls and returns.

SOP and R related to finished product distribution.

Log books for recording validation, calibration, repairs and maintenance, cleaning and operation
of the major equipments. Log books should also record in chronological order the use of major or critical
equipment and the areas where the products have been processed.

o SOP and R for Retention and disposal of records.

o Site master file.

o Validation Master Plan.

o Planned Preventive Maintenance Programme.

o Records of contract manufacture, analysis and services. > Calibration Master Plan. [10]
Advantages of SOPs:

1) It provides people with all safety, health and environmental and operational information necessary

to perform a job properly.
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2) It assures that all operations are performed consistently to maintain quality control of processes
and products. Consumers from individuals to companies want products of consistent quality and
specifications. SOPs specify job steps that helps standardize products and therefore quality.

3) Following health and environmental steps in SOPs ensures against spills and emissions that
threaten plant neighbors and create community outrage.
4) To serve as a training document for teaching users about the process for which the SOPs are

written. Thorough SOPs are used as the basis for providing standardized training for employees who are
new to a particular job and for those who need re-training.

5) By following SOPs, you help ensure against process shut downs caused by equipment failure or
other facility damage.
6) To serve as an historical record of the how, why and when of steps in an existing process so there

is a factual basis for revising those steps when a process or equipment are changed. As people move from
job to job within and between companies, unwritten knowledge and skills disappear from the work place.
Properly maintained written SOPs can chronical the best knowledge that can serve new workers when
older ones moved on.

7) To serve as an explanation of steps in a process so they can be reviewed in accident investigations.
Although accident are unfortunate, view them as opportunities to learn how to improve conditions. A good
SOP gives you a basis from which to being investigating accidents [11].

Types Of SOPs :

1. Technical SOP

2. Non-technical SOP

3. Administrative SOP

4, Legal/Private SOP

5. Productional or operational SOP.

Why SOPs Are important in industry ??

. Consistency and Standardization:

SOPs ensure that everyone follows the same procedures, leading to consistent outcomes and preventing
variations in product quality.

. Regulatory Compliance:

SOPs are often required by regulatory bodies like the US FDA to ensure that manufacturing processes
meet certain standards.

i Quality Control:

By outlining specific steps for processes, SOPs help to maintain product quality and prevent defects.

o Error Prevention:

SOPs help to identify potential errors and prevent them from happening in the first place.

o Training:

SOPs serve as a guide for training new employees and ensuring that they understand the proper procedures
for performing their tasks [12].

SOP Preparation:

The business should have a procedure in place to determine which processes or procedures must be
recorded. SOPs should be written by professionals who understand the organization's activity and internal
processes. These individuals are essentially the subject matter specialists who employ the technique or
carry out the assignment. A team technique that can be applied, particularly for multi-tasking tasks, where
the collective wisdom of the Participation is important, and it also fosters "buy-in" from prospective SOP
users [13]. SOPs should be detailed enough for even those with limited experience or understanding to
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successfully repeat them. In the section on personnel qualifications, mention the necessary experience for
the task at hand. Indicate if basic chemistry or biology require prior experience or additional training [14].

Formats for Standard Operating Procedures:

When draughting standard operating procedures, managers have a number of alternatives for arranging
and structuring them. Your goal is to create an easy-to-understand and useful document for the assigned
task. Two variables decide the appropriate SOP to use. How many initial selections does the user need to
make to finish the procedure? Second, how many phases and substeps does the approach contain in total?
Simple format steps can be used to write concise and straightforward routine procedures. For lengthy
procedures with multiple stages and few options, a visual representation or step hierarchy is recommended.
Use a flowchart to document necessary procedures that call for plenty of choices[15].

Designing of Sop:

When creating SOP Considered are the following points:

o Objective:

Establish a process for creating standard operating procedures.

. Scope:

The SOPs used by the entire organization must follow this method.

Responsibility:

Person Performing:

The relevant HODs for the relevant department QA officer/HOD QA is in charge of monitoring.
Procedure:

Times New Roman typeface must be used for typing all SOPs. The SOP format must follow Annexure
SOP/QA/002/1. Each SOP has:

1. Body
2. Header 3. Signature block
* Header:

Located at the top of every page of the SOP and contains the related department's name and location.
Company logo (in large bold characters, font size 16)

Standard Operating Procedure Document (in uppercase, bold letters, font size 14). Reference

. Number:

Similar to SOP/DC/YYY-Z.In DC, the department code appears as follows:

* Department of Personnel:
PE
o Production Division:

Department of Maintenance Department of Quality Assurance QC: Department of Quality Control. ST:
Store Division. PU: Department of Purchases.

The sequential number for each departrtment isYY'Y, beginning with 001. And Z denotes the revision
status, where zero symbolises the initial version, 1 the next version, and so on. (in 12 point font and all
caps).

T Personnel Training and Compliance with SOPs:

Pharmaceutical items must be manufactured in accordance with current good manufacturing practices,
known as CGMPs, as specified by regulatory bodies to ensure their safety and effectiveness. Quality
control, or "QC" testing of manufacturing processes and final products, is an important component of the
CGMP system.

Regular reviews/audits of equipment and operating processes, also known as standard operating
procedures (SOPs), are required to ensure quality control. Poor adherence to standardised operating
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procedures is commonly viewed as a risk issue, raising legitimate concerns about product quality and
process safety[16].

The basic goal of personnel training is not just to enable job applicants to fulfil their duties in an arbitrary
fashion. The process starts with an awareness of an organization's corporate philosophy, goals, business
climate, operational scope, and employee job roles and responsibilities. Only then can the workforce get
an awareness of the purpose of personnel training, allowing them to better comprehend how to carry out
their tasks in a given setting. Standard operating procedures (SOPs) are critical for effective personnel
training because they ensure better uniformity and consistency while also giving guidance for ongoing
tasks. Finally, a medically educated, qualified, and certified person is certain to give a pharmaceutical
company a competitive advantage while ensuring quality, safety, and efficacy [17].

Role of SOP in Al in Pharmaceutical Industry

1. Standardization of AI Processes:

SOPs define step-by-step procedures for the development, validation, deployment, and maintenance of Al
systems used in pharmaceutical operations. This ensures uniformity in activities such as drug discovery,
manufacturing analytics, quality control, and supply chain forecasting [18].

2. Regulatory Compliance:

Pharmaceutical companies must comply with guidelines issued by regulatory authorities such as U.S. Food
and Drug Administration and World Health Organization. SOPs help ensure that Al systems meet
requirements for documentation, traceability, validation, and risk management [19].

3.Validation of AI Models

Al tools used for GMP or quality decisions must be validated before use. SOPs establish procedures for:
. Accuracy testing

i Performance verification
. Model retraining controls
. Periodic review and revalidation

This helps ensure trustworthy outputs in regulated environments [20].
4. Data Integrity and Security
Al depends on reliable data. SOPs define controls for:

. Data collection

. Storage and backup

i Access control

. Audit trails

. Cybersecurity measures

These controls support ALCOA+ data integrity principles used in pharma.

5. Human Oversight and Decision Control

SOPs clarify that Al should support—not replace—qualified personnel. Human review of Algenerated
outputs, documents, and decisions is necessary to prevent errors and maintain compliance. Recent FDA
enforcement actions highlighted risks of overreliance on Al without adequate oversight.

6. Training of Employees

SOPs provide instructions for training staff in:

. Proper use of Al tools

. Interpretation of Al results

. Handling deviations

. Escalation procedures

. Ethical and responsible Al use
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7. Continuous Monitoring and Improvement
After implementation, SOPs guide ongoing monitoring of Al performance, change control, incident
management, and continuous improvement to ensure systems remain effective and compliant!'®],

< SOPs in Pharmaceutical industry:

1.SOP for Analytical Method Development

This SOP describes procedures for developing analytical methods used to identify, quantify, and test drug
substances/products. It includes instrument setup, reagent preparation, trial runs, and documentation 21,
2. SOP for Method Validation

Used to validate analytical methods for parameters such as:

o Accuracy

. Precision

. Specificity

. Linearity

i Robustness

o Detection limit

This ensures methods are scientifically reliable.

3.SOP for Stability Studies

Defines procedures for stability testing under ICH conditions such as temperature, humidity, and light
exposure to determine shelf life and storage conditions.

4. SOP for Sample Handling and Storage

Includes procedures for:

. Sample collection
. Labeling

. Storage conditions
. Chain of custody
. Retention samples

Prevents contamination or mix-ups 221,

5.SOP for Good Laboratory Practice (GLP)

Ensures laboratory studies are planned, performed, monitored, recorded, and reported properly.

Covers personnel responsibilities, equipment, records, and audits 21,

6. SOP for Equipment Calibration and Qualification

Describes calibration and qualification of balances, HPLC, GC, UV spectrophotometers, dissolution
apparatus, incubators, etc., to maintain accurate research data.

7. SOP for Documentation and Data Integrity

Defines GDP (Good Documentation Practices), audit trails, electronic data handling, corrections, and
record retention according to ALCOA+ principles.

8. SOP for Deviation and OOS Handling

Used when unexpected results occur:

. Deviation reporting
. Out of Specification (OOS) investigation
o Root cause analysis

« CAPA implementation!?!,
9. SOP for Clinical Research Activities
For clinical trials, SOPs cover:

. Informed consent
. Subject enrollment
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o Adverse event reporting
. Protocol compliance
o Data management

10. SOP for Safety and Waste Disposal
Includes safe chemical handling, PPE use, biological waste disposal, and emergency procedures.

Benefits Of SOPs:

1. Ensures Regulatory Compliance

One of the most important benefits of SOPs is helping pharmaceutical companies comply with national
and international regulations such as GMP (Good Manufacturing Practice), GLP (Good Laboratory
Practice), and GCP (Good Clinical Practice). Regulatory agencies such as U.S. Food and Drug
Administration, World Health Organization, and Central Drugs Standard Control Organization require
documented procedures for manufacturing and quality systems. SOPs demonstrate that processes are
controlled and standardized.

Benefit: Reduces risk of warning letters, observations, recalls, and license suspension.

2. Maintains Product Quality

SOPs ensure that all production steps are carried out the same way every time. This consistency is
necessary to maintain:

. Identity of product
. Strength/potency

. Purity

. Safety

. Effectiveness

For example, an SOP for tablet compression defines machine settings, weight variation limits, and in-
process checks.
Benefit: Produces high-quality medicines batch after batch.

3. Improves Patient Safety

Medicines must be free from contamination, incorrect dosage, labeling errors, and defects. SOPs reduce
these risks by controlling cleaning, sanitation, line clearance, packaging checks, and release procedures.
Benefit: Protects patients from harmful or substandard products.

4. Reduces Human Error

Without clear written procedures, employees may perform tasks differently or incorrectly. SOPs give
precise instructions for operations such as:

. Weighing materials
o Equipment cleaning
. Sampling

. Documentation

. Testing

Benefit: Minimizes mistakes, rework, deviations, and rejected batches.

5. Standardization of Operations

SOPs create uniform methods across departments such as Production, QA, QC, Warehouse, Engineering,
and R&D. Whether a task is performed by a new employee or experienced operator, the same approved
method is followed.

Benefit: Consistency across shifts, teams, and manufacturing sites.

IJLRP26052207 Volume 7, Issue 5, May 2026 8



https://www.ijlrp.com/

@ International Journal of Leading Research Publication (IJLRP)
IJLRP

E-ISSN: 2582-8010 e Website: www.ijlrp.com e Email: editor@ijlrp.com

6. Better Training Tool

SOPs are valuable training documents for new employees and refresher training for existing staff. Workers
learn the correct method, precautions, and acceptance criteria for each task.

Benefit: Faster onboarding and improved staff competency.

7. Supports Documentation and Data Integrity

Pharmaceutical industries follow Good Documentation Practices (GDP) and ALCOA+ principles
(Attributable, Legible, Contemporaneous, Original, Accurate). SOPs explain how to record entries, make
corrections, maintain logs, and retain records.

Benefit: Reliable records during audits, investigations, and inspections.

8. Easier Audits and Inspections

During inspections, regulators review SOPs to verify whether systems are documented and followed.
Proper SOPs show that the company has a robust quality management system.

Benefit: Smoother audits and higher inspection readiness.

9. Improves Efficiency and Productivity

When employees know exactly what to do, tasks are completed faster with fewer delays. SOPs reduce
confusion and unnecessary variation.

Examples:

. Faster equipment changeover

. Efficient material handling

. Timely cleaning procedures

. Quicker batch documentation review

Benefit: Saves time and increases productivity

10. Helps in Deviation and CAPA Management

If a problem occurs, SOPs help identify whether the approved process was followed. They also guide
deviation reporting, root cause analysis, and CAPA (Corrective and Preventive Action).

Benefit: Faster problem solving and prevention of recurrence.

11. Controls Cross-Contamination and Mix-ups

In pharmaceutical manufacturing, contamination between products can be dangerous. SOPs define
cleaning validation, gowning, material flow, equipment status labeling, and line clearance.

Benefit: Prevents contamination and product mix-ups.

12. Better Inventory and Warehouse Control

Warehouse SOPs cover:

o Receipt of raw materials

. Sampling and quarantine
. Approved/rejected storage
. FEFO/FIFO system

o Temperature monitoring

Benefit: Better stock control and reduced wastage.

13. Supports Research and Development

In R&D, SOPs standardize experiments, analytical methods, stability studies, and pilot batches. This
improves reproducibility and reliable results.

Benefit: Faster and more accurate product development.

14. Enhances Communication Between Departments

SOPs clearly define responsibilities and workflow between departments like Production, QC, QA, Stores,
and Engineering.

Benefit: Less confusion and better coordination.
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15. Protects Company Reputation

Consistent quality and compliance improve trust among doctors, hospitals, distributors, and patients.
Benefit: Strong brand reputation and customer confidence.

16. Cost Reduction

Errors, rejected batches, recalls, and downtime are expensive. SOPs reduce waste and inefficiency.
Benefit: Lower manufacturing cost and higher profitability{23-2425-26-27]

Characteristics of good SOP in pharmaceutical industry:

1. Clear and Simple Language

A good SOP should be written in clear, simple, and understandable language. Technical terms should be
used only when necessary, and complicated sentences should be avoided.

2. Specific and Detailed

The SOP should clearly describe:

. Purpose

. Scope

. Responsibilities

. Materials required

. Step-by-step procedure

. Safety precautions

. Documentation requirements

3. Accurate and Scientifically Correct

All information in the SOP must be technically accurate and based on approved methods, validated
processes, and current regulations.

4. Compliance with Regulations

A good SOP must meet requirements of regulatory bodies such as U.S. Food and Drug Administration,
World Health Organization, Central Drugs Standard Control Organization, and ICH guidelines.

5. Logical Sequence of Steps

The procedure should be written in the correct order from beginning to end. Each step must flow logically.
Example:

1. Start equipment

1. Check calibration status
1ii.  Clean area

v. Begin operation

V. Record observations

6. Easy to Follow Format

A good SOP should use:

. Headings

o Numbered steps

. Tables (if required)

o Diagrams or flowcharts (if useful)
. Proper spacing

7. Defined Responsibilities
The SOP must specify who is responsible for each activity such as:

. Operator
. Supervisor
. Quality Assurance
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o Quality Control

. Maintenance team

8. Controlled Document

Every SOP should have document control details such as:
. SOP number

. Title

i Version number
. Effective date

i Review date

. Prepared by

. Approved by

9. Review and Revision System

A good SOP should be reviewed periodically and revised whenever there are changes in:

. Equipment

. Process

. Regulation

. Layout

. Safety requirements

10. Practical and Realistic

The SOP must reflect actual working conditions and available resources. It should not describe impractical
steps.

11. Safety Considerations Included

The SOP should mention hazards, PPE requirements, precautions, and emergency actions where
applicable.

12. Documentation and Record Keeping

The SOP should state what records need to be maintained, such as:

. Logbooks

. Checklists

. Batch records
. Cleaning records
. Test reports

13. Consistency and Standardization

The SOP should ensure that every employee performs the task in the same approved manner every time.
14. Training Friendly

A good SOP should be suitable for training new employees and refresher training.

15. Concise but Complete

The SOP should include all essential information without unnecessary details [23-2%-30-31.32],
Major Types of SOP in pharmaceutical industry:

1. Quality Assurance (QA) SOPs

These SOPs ensure compliance with quality systems and regulatory requirements.
Examples:

O  Change control procedure

o Deviation handling

o CAPA (Corrective and Preventive Action)

o Internal audits
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(@) Document control

O  Product release procedure
2. Quality Control (QC) SOPs

Used in laboratories for testing raw materials, intermediates, and finished products.

Examples:

Sampling procedure

Instrument calibration

HPLC/GC analysis

Out-of-specification (OOS) investigation
Stability testing

Reagent preparation

3. Production / Manufacturing SOPs

000000

These SOPs guide manufacturing processes to maintain consistency and product quality.

Examples:

Dispensing and weighing
Granulation

Compression

Capsule filling

Coating

Packaging operations 3],

4. Warehouse / Store SOPs

Related to storage and movement of materials.
Examples:

O Receipt of raw materials

O  Quarantine and release system
O  Material issuance

O  Stock rotation (FIFO/FEFO)
o

(o)

000000

Temperature monitoring

Dispatch procedure [*4,
5. Engineering / Maintenance SOPs

Used for machine operation, maintenance, and utility systems.

Examples:

O  Preventive maintenance

o Breakdown handling

o HVAC system operation

O  Water system monitoring

O  Equipment qualification 31,
6.Cleaning and Sanitation SOPs
Ensure cleanliness and contamination control.
Examples:

Equipment cleaning

Area cleaning

Line clearance

Cleaning validation

Pest control

00000

IJLRP26052207 Volume 7, Issue 5, May 2026

12


https://www.ijlrp.com/

@ International Journal of Leading Research Publication (IJLRP)
IJLRP

E-ISSN: 2582-8010 e Website: www.ijlrp.com e Email: editor@ijlrp.com

7. Microbiology SOPs

Applicable in sterile and non-sterile manufacturing units.
Examples:

o Environmental monitoring

O Media preparation

O Sterility testing

o Microbial limit testing
8. Human Resource / Training SOPs

Used for personnel qualification and training management.

Examples:

O Induction training

O GMP training

o Hygiene practices

O  Training effectiveness evaluation!**!,

9. Safety SOPs

Ensure employee health and workplace safety.

Examples:

O Fire safety

O Chemical spill handling

O  PPE usage

O  Emergency evacuation > Accident reporting P61,

10. Validation SOPs

Used to prove systems and processes perform consistently.

Examples:

o Process validation

o Cleaning validation

O  Analytical method validation

o Computer system validation B7],

SOPs in the pharmaceutical industry cover all departments such as QA, QC, Production, Warehouse,
Engineering, Safety, and Validation. Proper classification of SOPs helps maintain GMP compliance,
product quality, data integrity, and patient safety.

[33]

Classification Based On Level:

Types Description

Departmental SOP Used in one department only
Cross functional SOP Involve multiple department
Corporate SOP Applicable company wide

Site SOP Specific to one manufacturing site

Role of SOPs in GMP (Good Manufacturing Practices)

Standard Operating Procedures (SOPs) are a fundamental part of Good Manufacturing Practice
(GMP) and ensure that pharmaceutical products are consistently produced and controlled according to
quality standards.
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1. Ensuring Consistency in Operations

SOPs provide step-by-step instructions that ensure every task is performed uniformly, reducing
variability in manufacturing processes %),

2. Compliance with Regulatory Requirements

GMP regulations require documented procedures for all critical operations. SOPs help organizations meet
regulatory expectations and pass inspections by authorities like FDA and WHO B!,

3. Documentation and Traceability

SOPs ensure that all activities are properly documented, enabling traceability of each step in production
and quality control [,

4. Reduction of Errors and Deviations

Clear instructions in SOPs minimize human errors, deviations, and process variability, improving
overall product quality™!].

5. Training and Skill Development

SOPs serve as training tools for employees, helping them understand and perform tasks correctly
according to GMP standards *?].

6. Quality Assurance and Control

SOPs ensure that quality is built into processes, covering testing, sampling, validation, and release
procedures [+,

7. Preventing Contamination and Mix-ups

By defining proper procedures for cleaning, handling, and processing, SOPs help prevent contamination
and cross-contamination 4,

8. Facilitating Audits and Inspections

SOPs provide documented evidence of compliance, making it easier to demonstrate adherence during
audits and regulatory inspections [+,

9. Change Control and Continuous Improvement

SOPs include procedures for change control and CAPA (Corrective and Preventive Actions), ensuring
continuous improvement in processes [,

10. Risk Management

SOPs help identify, control, and reduce risks associated with pharmaceutical manufacturing processes ¢,
Case study 1:

1. Deviation from SOP During Manufacturing

Q1) What type of SOP deviation has occurred?

Ans)This is a procedural deviation because the operator failed to follow the approved SOP by skipping
the  sieve integrity test during manufacturing.

Q2)What risks can arise from skipping the sieve integrity test?

Ans)Contamination of product with foreign particles Entry of oversized or damaged particles into the
batch Product quality failure Risk to patient safety Batch rejection or recall Non-compliance with GMP
requirements Q3) How should the deviation be documented according to GMP guidelines?

Ans)Raise a deviation report immediately Record date, time, batch number, and activity affected Describe
the deviation clearly Conduct root cause investigation Assess product impact and risk Implement
Corrective and Preventive Actions (CAPA)

2. Improper Documentation Practice

Q4) What is the correct GDP (Good Documentation Practice) method for correcting errors?

Ans)Draw a single line through the incorrect entry Do not overwrite or use correction fluid Write the
correct information nearby Add initials, date, and reason if required Ensure the original entry remains
readable

Q5)Which SOP governs documentation practices?
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Ans)The SOP related to:Good Documentation Practices (GDP) Data Integrity and Documentation Control
SOP

Q6)How can retraining help prevent recurrence?

Ans)Improves employee understanding of GDP requirements Reduces documentation mistakes Ensures
compliance with GMP standards Enhances accountability and awareness

3. Cleaning Validation Failure

Q7) Which SOP should be reviewed first?

Ans)The Cleaning Procedure SOP and Cleaning Validation SOP should be reviewed first.

Q8) What are the possible causes of cleaning failure?

Ans)Improper cleaning method Incorrect concentration of cleaning agent Inadequate rinsing Equipment
design issues Operator error Insufficient cleaning time Failure of cleaning equipment

Q9)What immediate actions should QA take?

Ans)Stop use of the equipment Quarantine affected batches if necessary Initiate deviation and
investigation Review cleaning records and validation data Reclean and retest equipment Implement CAPA
before restarting operation.

Case study 2:

4. Temperature Excursion in Warehouse

Q1) Which SOP applies to temperature monitoring and excursion handling?

Ans)The SOP for: Temperature Monitoring Warehouse Storage Control Temperature Excursion
Management Q2)What products may be affected?

Ans)Temperature-sensitive products Vaccines Biologics Sterile products APIs and finished
pharmaceutical products stored outside specified conditions

S. Microbial Contamination in Sterile Area

Q3) What actions should be taken immediately?

Ans)Stop manufacturing activities Inform QA immediately Isolate affected area and materials Perform
investigation and environmental monitoring Sanitize the area Identify contamination source Assess impact
on product quality

Q4)Which SOP governs environmental monitoring?

Ans)The Environmental Monitoring SOP and Sterile Area Monitoring SOP govern this activity.

Q5) What impact can this have on sterile product quality?

Ans)Loss of sterility assurance Product contamination Patient infection risk Batch rejection or recall
Regulatory non-compliance

6. SOP Revision and Change Control

Q6) Why is SOP version control important?

Ans) Ensures only current approved procedures are followed Prevents use of obsolete SOPs Maintains
GMP compliance Improves traceability and document control

Q7) Which department is responsible for issuing revised SOPs?

Ans)Usually the Quality Assurance (QA) Department or Document Control Department is responsible for
issuing and controlling revised SOPs.

Q8) What is the role of change control in SOP revision?

Ans)Ensures all changes are properly reviewed and approved Maintains compliance with GMP
requirements Assesses the impact of changes on quality and safety Prevents unauthorized modifications
Maintains proper documentation and traceability

Case study 3:
7. Equipment Calibration Overdue
Q1) What risks are associated with using uncalibrated equipment?
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Ans) Inaccurate results and measurements Poor product quality Batch failure or rejection Incorrect
manufacturing parameters Risk to patient safety Regulatory non-compliance

Q2)What preventive system can avoid overdue calibration?

Calibration schedule and tracking system Preventive maintenance program Equipment status labelling
Automated reminders or alerts Regular QA review of calibration records

8. Data Integrity Issue

Q3) Why is data integrity important in pharmaceuticals?

Ans) Ensures accuracy and reliability of data Maintains product quality and patient safety Supports GMP
compliance Prevents falsification or loss of records Helps in regulatory inspections and audits Ensures
traceability and accountability

8. Personal Hygiene Non-Compliance

Q4) Which SOP has been violated?

Ans) The Personnel Hygiene SOP or Gowning Procedure SOP has been violated.

Q5) What contamination risks are associated with poor gowning?

Ans) Microbial contamination Particulate contamination Cross-contamination of products Sterility failure
Product rejection and patient safety risks

9. Product Recall Situation

Q6) What departments participate in product recall?

Ans) Quality Assurance (QA),Quality Control (QC),Production Department, Warehouse and Distribution
Regulatory Affairs, Pharmacovigilance ,Senior Management.

11. Cross-Contamination Incident

Q7) What GMP violations occurred?

Ans(Failure to follow cleaning procedures Improper material handling Inadequate segregation of products
Failure in hygiene or gowning practices Non-compliance with contamination control procedures

Q8) What are the health hazards of cross-contamination?

Ans)Allergic reactions Toxic effects Reduced drug efficacy Adverse drug reactions Serious patient safety
risks

Conclusion:

In this review work, the SOP concept was Attempted to be explained. In India, various Institutions operate
under multiple legal Regulations. This law and related documents Outline the organization’s rules.
Institutions must Comply with changes in laws and regulations.

Standard operating procedures (SOPs) must meet Area regulations. Organisations utilise various
Planning documents, similar to strategic plans, to Steer and coordinate actions. These documents Cover
intervention, communication, and other Plans. Plans outline operational objectives, tactics, Signals, and
projections.
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