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ABSTRACT

Good Manufacturing Practices play a critical role in ensuring that
pharmaceutical products are manufactured consistently and meet required
standards, safety, efficacy, and quality. In India, these standards are
regulated through Schedule M of the Drugs and Cosmetics Rules, which
establishes guidelines for pharmaceutical manufacturing facilities, quality
systems, documentation practices, and regulatory compliance. The recently
revised Schedule M introduces a stronger focus on the Pharmaceutical
Quality System, risk management, validation, and continuous quality
improvement to align Indian manufacturing practices with global GMP
expectations. This review article explores the structure and significance of
the 13 parts of the revised Schedule M and their contribution to
strengthening pharmaceutical manufacturing standards in India. Particular
emphasis is placed on essential GMP elements such as documentation
systems, personnel training, facility design, validation, quality control,
complaint handling, product recall procedures, and self-inspection
mechanisms. The article also highlights the increasing role of digital
technologies, including electronic documentation systems and audit trails,
which support data integrity and regulatory transparency. By integrating
global quality principles with national regulatory requirements, the revised
Schedule M supports the development of a more robust pharmaceutical
quality framework that enhances product reliability, regulatory compliance,
and international acceptance of medicines manufactured in India.

KEYWORDS: GMP, Schedule M, Audit, 13 parts of GMP Regulation.

INTRODUCTION

A production and testing procedure that aids in

developed their own GMP guidelines that align with
these laws. The ultimate goals of protecting patient

guaranteeing a high-quality product is known as a good
manufacturing practice (GMP). Nations have enacted
laws requiring pharmaceutical and medical device
manufacturers to adhere to GMP practices, and they have

health and producing medicines of the highest quality,
medical devices, or active drug products are basically
similar to the fundamental concepts of all these
standards. With the introduction of the FDA's current
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good manufacturing practices, or cGMP, the world came
together to standardize its methods and guidelines. In the
twenty-first century, there has been an increasing
recognition of the importance of pharmaceutical product
quality.™ Auditing is an essential duty that is carried out
to evaluate the reliability and preciseness of the data on
how The business successfully handles the Caliber of its
operations and output.>®! An audit is generally defined
as an examination of a system or process to make sure it
comply with the guidelines for its intended use.**! The
International Organization for Standardization (I1SO)
defines an audit as a "systematic, independent, and
documented process for obtaining audit evidence and
evaluating them objectively to determine the degree to

which the verification criteria are met."**! For marketing
authorization dossiers, the pharmaceutical industry has
switched from paper-based to digital documentation,
highlighting the necessity of long-term or permanent
record keeping and the skills needed to manage digital
information.®” The process of passing on biological,
chemical, or physical risks from one food product to
another, thereby compromising that products quality and
safety, is known as cross-contamination.®®! A qualified
inspector should be a scientist, chemist, or pharmacist
with expertise in manufacturing standards. experience or
industrial background in the production process of
pharmaceuticals and should be agreeable.*%*!
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Fig No. 1: ATO Z SCHEDULES.

Regulatory Framework in India

The Indian pharmaceutical business is well recognized as
one of the largest producers of generic drugs, offering
affordable, high-quality drugs to more than 200
countries. India's regulatory framework has continuously
evolved to meet international standards in order to
protect its standing overseas and ensure patient security.
A significant amount of this regulatory environment is
governed by Schedule M of the Drugs and Cosmetics
Rules, 1945, which sets criteria for Good Manufacturing
Practices (GMP? and facilities for pharmaceutical
manufacturing."? In the pharmaceutical industry,
regulatory refers to the laws, rules, guidelines, and
processes established by national and international
authorities to ensure that pharmaceuticals are safe,
effective, and of the highest Caliber prior to their
administration to patients. Every phase of the medicine
lifecycle, from development to marketing and post-
marketing ~ monitoring,  requires  pharmaceutical
companies to abide by this set of guidelines and
compliance requirements.™?

SCHEDULE M

Schedule M, which is a component of the 1945 Drugs &
Cosmetics Rules under the 1940 Drugs & Cosmetics Act,
outlines the facilities, machinery, and equipment required
for the Indian pharmaceutical industry as well as the
Good Manufacturing Practices (GMP) standards. In other
words, it sets the minimal standards for quality that all
pharmaceutical producers must adhere to in order to
ensure that their products are safe, effective, and of
consistent quality. It outlines the Good Manufacturing
Practices (GMP) requirements as well as the facilities,
machinery, and equipment required for the Indian
pharmaceutical industry. In short, it sets the minimal
standards for quality that every pharmaceutical, to ensure
that their products are reliable, safe, and of consistent
quality, manufacturers must comply.™  to ensure
uniform quality standards in the pharmaceutical
manufacturing sector in India.

To ensure that Indian production complies with
international GMP requirements. To provide guidelines
for staff, facilities, equipment, documentation, and
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quality assurance. To lower the risk of contamination,
miscommunication, and errors to safeguard public
health.™**

Increases the acceptability of Indian medications in
international markets; ensures similar standards across
states, preventing quality differences; and provides the
legal basis for GMP in India. Prevents disparities in
quality by guaranteeing consistent standards across
states. The acceptance of Indian pharmaceuticals in
international markets has increased.™™!

HISTORY

The Good Manufacturing section of the Drugs and
Cosmetics Act 1940 first appeared in Schedule M of the
Drugs and Cosmetics Act & Rules in 1988, and the most
recent modification was made in June 2005. It addresses
the Good Manufacturing Practices for pharmaceuticals
that Indian pharmaceutical manufacturing facilities must
adhere to. The 1988 regulations, which were last
amended in June 2005, address the Good Manufacturing
Practices for medicines that Indian pharmaceutical
manufacturing facilities must adhere to.[*+5161

The revised schedule M, which primarily focuses on the
quality management system of the pharmaceutical
product, was put into effect on December 28, 2023.
Schedule M guides on Good Manufacturing Practices
regarding company premises, quality control system,
quality check laboratories, production, cleaning of
equipment, housekeeping, cross-contamination, and
other related topics.!"!

corporate facilities, quality control systems, quality
check labs, manufacturing, equipment cleaning,
housekeeping, cross-contamination, and other associated
subjects. The updated schedule M, which primarily
focuses on the pharmaceutical product's quality
management system, was put into effect on December
28,2023.11417

OLD SCHEDULE M

Schedule M was first divided into 2 parts:

Part 1

Good Manufacturing practices for the premises and
materials.

It also had a subpart starting from 1A to 1F.

Part 2

External Preparations.

Oral Liquid Preparations
Tablets

Powders

Capsule

Surgical Dressing
Ophthalmic Preparations
Pressurizes and suppositories
Inhalers

Repacking of Drugs and Pharmaceutical Chemicals
Parenteral Preparation

Part 1

Good Manufacturing Practices for
Products.

Part 1 is completely different.

This Part 1 is termed as —Main Principlesl & it is
mandatory to follow irrespective of product category.

An Appendix | which deals with requirements of Site
Master File.

Pharmaceutical

Part 2 to Part 12

Specified requirements for manufacturing, as per product
categories. E.g. Sterile products.

Oral Solid dosage Forms etc.

Five new categories are added as compared to existing
Schedule M.

Part 13

Requirements of plant and equipment for manufacturing
of 11 categories of pharma products.

This section is similar as of previous schedule M 2001.

New Schedule M

Good Manufacturing Practices and Requirements of
Premises, Plant and Equipment for Pharmaceutical
Products.

Part 1

Pharmaceutical Quality system

Quality Risk Management

Good Manufacturing practice  for
products.

Sanitation and Hygiene practices
Qualification and Validation.
Complaints and Adverse Reaction
Product Recall

Change Control

Production under loan license or contract and contract
analysis and other activities.

Self-inspection, quality audits and supplier audits and
approval

Personnel

Premises

Equipment

Materials

Reference standards

Waste materials.

Documentation

Good practices in production

Good practices in quality control

Computerized system

pharmaceutical

Part 2 to Part 12

Part 2- Specific requirements for manufacture of Sterile
Products, Small & Large Volume Parentals, Ophthalmic
Preparations.

Part 3 Specific requirements for manufacture of
Hazardous substances such as Sex Hormones, Steroids or
Cytotoxic substances (Newly Added).
Part 4 Specific requirements for
Biological Products (Newly Added).

manufacture of
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Part 5 Specific requirements for manufacture of
Radiopharmaceutical Products (Newly Added).

Part 6 Specific requirements for manufacture of
Phytopharmaceutical Products (Newly Added).

Part 7 Specific requirements for manufacture of
Investigational Pharmaceutical Products for Clinical
Trials in Human (Newly Added).

Part 8 Specific requirements for manufacture of Oral
Solid Dosage Forms.

Part 9 Specific requirements for manufacture of Oral
Liquids.

Part 10 Specific requirements for manufacture of
External Preparations.

Part 11 Specific requirements for manufacture of
Metered Dose-Inhalers.

Part 12 Specific requirements for manufacture of Active

2. Requirements of Plant and Equipment for Oral Liquid
Preparations.

3. Requirements of Plant and Equipment for Tablets.

4. Requirements of Plant and Equipment for Powders.

5. Requirements of Plant and Equipment for Capsules.

6. Requirements of Plant and Equipment for Surgical
Dressing.

7. Requirements of Plant and Equipment for Ophthalmic
Preparations.

8. Requirements of Plant and Equipment for Pessaries
and Suppositories.

9. Requirements of Plant and Equipment for Inhalers and
Vitalie.

10. Requirements of Plant and Equipment for Repacking
of Drugs and Pharmaceutical Chemicals.

11. Requirements of Plant and Equipment for Parental

Pharmaceutical Ingredient.

Part 13

Preparation.

1. Requirements of Plant and Equipment for External

Preparations.

Table No. 1: Comparison Table of Old Schedule M and Revised Schedule M.

Aspect

Old Schedule M

Revised Schedule M

Regulatory Objective

Focused mainly on minimum GMP
compliance requirements for
pharmaceutical manufacturing.

Emphasizes a comprehensive pharmaceutical
quality system and continuous quality
improvement aligned with international GMP
standards.

Global Alignment

Limited alignment with global
regulatory frameworks.

Harmonized with guidelines from the World
Health Organization and Pharmaceutical
Inspection Co-operation Scheme to support
international regulatory expectations.

Quality Management
System

Quality management principles were
mentioned but not structured as an
integrated system.

Introduces a formal Pharmaceutical Quality
System (PQS) with defined responsibilities,
quality policies, and continuous monitoring.

Quality Risk Management

Risk-based approaches were not
clearly defined.

Strong emphasis on risk assessment and
mitigation strategies throughout the
manufacturing process.

Documentation Practices

Paper-based documentation was
primarily used, with limited guidance
on data governance.

Strengthens documentation requirements and
promotes data integrity and controlled
electronic documentation systems.

Personnel Training

General training requirements were
mentioned without structured
competency evaluation.

Requires systematic training programs,
competency assessment, and clear
documentation of personnel qualifications.

Facility and Equipment
Requirements

Provided basic requirements for
premises and equipment layout.

Includes detailed expectations for facility
design, contamination control, equipment
qualification, and environmental monitoring.

Validation and
Qualification

Validation activities were mentioned
but with limited lifecycle guidance.

Introduces lifecycle-based validation
approaches including equipment qualification
(1Q, 0OQ, PQ), process validation, and
cleaning validation.

Change Control System

Change management was not clearly
defined.

Establishes formal change control procedures
to evaluate and approve modifications
affecting product quality.

Complaint Handling and
Product Recall

Complaint handling procedures
existed but were less structured.

Provides detailed systems for complaint
investigation, root cause analysis, and
product recall management.

Self-Inspection and Audits

Internal inspections were
recommended but lacked systematic

Requires structured self-inspection programs
and periodic GMP audits to ensure
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frameworks.

compliance.

Contract Manufacturing

and Analysis outsourcing activities.

Limited regulatory guidance on

Provides clear requirements for vendor
qualification, quality agreements, and
oversight of contract manufacturing and
testing.

Technology Transfer Not explicitly addressed.

Introduces detailed provisions for technology
transfer between manufacturing sites to
ensure process consistency and quality
control.

THE 13 PARTS OF INDIA’S REVISED SCHEDULE
M

1) Pharmaceutical Quality System (PQS)

It is an element of the pharmaceutical industry's
pharmaceutical management system. Pharmaceutical
excellence system should be used for the product from
the time it is manufactured until it is shipped to the
market."**® |t is the responsibility of senior management
in every manufacturing organization to develop an
efficient PQS in the company. Only once the final
product has been inspected and verified can it be
dispatched. Corrective action and preventative action, or
CAPA, should be upheld so that any issues with the
product can be found through root cause analysis and
prevented from occurring  repeatedly."**!  The
Pharmaceutical Quality Management System (QMS)
tries to provide and maintain exceptional and consistent
quality in the manufacturing of pharmaceuticals using a
comprehensive set of rules, procedures, and
methods. !>

2) Personnel

Strict hygienic and sanitary regulations must be complied
to in every aspect of the manufacturing process for
pharmaceuticals.  Workers,  facilities,  containers,
equipment, production materials, and cleaning and
disinfecting supplies should all be included in the scope
of hygiene and sanitation. Everything that comes into
contact with the goods.'™ Any possible sources of
contamination must be eliminate, A sanitization and
hygiene program ought to be implemented in position.
Use soap and water to wash your hands.*?

The product could become contaminated if the clothing
isn't clean. The staff members who are engaged in the
manufacturing sector ought to be disease-free.[*?

3) Premises and Equipment

The revised Schedule M under the Central Drugs
Standard Control  Organization emphasizes that
pharmaceutical premises and equipment should be
scientifically designed and maintained to ensure product
quality, safety, and prevention of contamination during
manufacturing operations. Facility design must support a
logical flow of materials and personnel, with adequate
space, proper segregation of production areas, controlled
environmental conditions, and effective sanitation
systems to minimize cross-contamination and operational
errors. !

4) Documentation

In the pharmaceutical industry, documentation plays a
number of vital roles in the quality management system.
In its most fundamental form, documentation offers the
Evidentiary trail demonstrating that all manufacturing
processes adhere to authorized protocols and legal
standards. This evidence trail, also known as an audit
trail, enables investigators to piece together the whole
history of any batch, from the arrival of raw materials to
the distribution of the finished product, including all
processing stages, environmental factors, and quality
control testing carried out during the process.[242>%!
Types of documentation in GMP facilities like: Quality
Manuals, MFR, SOPs, BPR, Supporting records, Quality
Control and Analytical Records, MPCR, etc.

Digital Documentation

21 CFR Part 11- (US FDA): In regulated businesses, this
FDA rule specifies the circumstances in which electronic
documents and signatures are regarded as legitimate as
their paper counterparts. Systems must be appropriately
validated to ensure accuracy and consistency.
performance, uphold traceable and uniquely assigned
electronic signatures, and keep safe audit trails that
monitor user actions and timestamps. Strict access
restrictions and regular system inspections are also
required to safeguard data integrity and stop illegal
access.*% The validity, reliability, and conformance of
electronic documents and signatures to those of paper
documents are guaranteed by 21 CFR Part 11
(FDA).[29’30’31]

5) Production and In-Process Control

IPQC tests are carried out often (usually every hour)
throughout the manufacturing process, Observing and, if
required, altering the IPQC's objectives for specification
compliance include the production process. The control
of the environment or the equipment may also be a part
of in-process control (IPC), The quality of the product
shouldn't put them in danger. Finding problems is made
easier by in-process testing. Sometimes it reveals a batch
of faulty goods that could be reworked, Once that batch
is finished, this might not be feasible. If the product
didn't meet IPC specifications, it's probable that certain
variables were out of control or that such processes
weren't followed. The pharmaceutical industry should
develop SOPs, or standard operating procedures, as well
as procedures that define and test IPQC." 2!
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1)

TECHNOLOGY
TRANSFER
Ensures planned and
documented transfer of
technology between
sites or organizations.

e

CHANGE CONTROL

Requires evaluation,
approval and documentation *\
of changes in materials, ‘
processes, equipment
K or methods. o

MATERIALS
MANAGEMENT
| Covers procurement,
receipt, sampling,
storage, issue and
\ disposal of materials. /’

) CONTRACT MANUFACTURING
AND ANALYSIS
Defines responsibilities,
quality agreements and
oversight of contract o«
manufacturers and
\ laboratories. /

SELF-INSPECTION /
QUALITY AUDIT

Mandates internal audits
and self-inspection to

ensure ongoing compliance
with GMP requirements.

.

13 PARTS OF
REVISED
SCHEDULE M

(CDSCO GMP GUIDELINES)

COMPLAINTS AND
PRODUCT RECALL
Requires a systematic
approach for complaint
handling, investigation and
effective recall procedures.

' PHARMACEUTICAL
QUALITY SYSTEM (PQS)

Establishes a robust quality ‘

\ system with quality policy,
\ ’ risk management, CAPA and ‘
\// continual improvement. |

02

PERSONNEL

Defines qualification,
training, responsibilities
and personal hygiene
requirements.

PREMISES AND
EQUIPMENT
- Covers design, construction,
maintenance, environmental
h control and equipment
qualification.

DOCUMENTATION
Requires controlled
\ SOPs, batch records and
documents with emphasis
" on data integrity and
record retention.

PRODUCTION AND
IN-PROCESS CONTROL
Ensures defined procedures
for manufacturing, line
clearance, process control
and monitoring.

g g QUALITY CONTROL @

4
J

Includes sampling, testing
of raw materials, in-process
and finished products and
stability studies.

QUALIFICATION
AND VALIDATION
Covers equipment qualification
(1Q, 0Q, PQ), process validation,
cleaning validation and
continued process verification.

Fig No. 2: 13 PARTS OF SCHEDULE M.

6) Quality Control

GMP handles both production and quality contro
In order to remove errors at every level of production,
quality control (QC) specialists evaluate the quality of all
production-related aspects as part of GMP. By preventing
or removing faults at every stage of manufacturing,
quality control aims to create a flawless final product.
QC is a collaborative effort, and we must keep in mind
that quality must be incorporated into a pharmaceutical
product throughout product and process design. It is
impacted by the physical plant design, space, ventilation,
cleanliness, and sanitation during regular
production.B3*! The Central Drugs Standard Control
Organization’s updated Schedule M enhances the
function of Quality Control (QC) in ensuring that
pharmaceutical goods consistently fulfil predetermined
standards for efficacy, safety, and quality throughout the
production process.?®

| [3334]

7) Qualification and Validation
More specific needs are listed in the revised schedule M
than in the old one. The tools, standardized equipment, It

helps to identify the processes and procedures that the
organization wants qualified and validated. A validation
master plan that defines the key components of the
validation and qualification program should be in
place.”>¥ |t is important to clearly define who is
responsible for carrying out validation operations.
Particular attention needs to be devoted to cleaning
techniques, analytical test procedures, and automated
system validation. Additionally, it is important to the
product’s manufacture.">*® Validation makes it possible
to verify that pharmaceutical manufacturing processes,
equipment, and computerized systems are used to ensure
that pharmaceutical products can meet the necessary
quality standards. Qualification of different utilities,
facilities, and equipment, including installation
qualification, Pharmaceuticals validation procedures are
said to need both operational and performance
qualification.®**!

8) Complaints and Product Recall
Handling of product complaints and the implementation
of an effective recall system are essential elements of

© 2026 Author(s) | Published by IJCPI | Open Access under CC BY 4.0 License | 38




WWW.ijcpi.com

Volume 1 | Issue 6 | 2026

Good Manufacturing Practices (GMP) in pharmaceutical
manufacturing. According to Schedule M of the Drugs
and Cosmetics Rules, manufacturers must establish a
well-defined procedure for receiving, recording,
investigating, and responding to complaints related to the
quality, safety, or performance of pharmaceutical
products. Product recall is another critical component of
GMP that ensures defective or potentially harmful
pharmaceutical products are quickly removed from the
market. A recall may be initiated when a product is found
to be substandard, contaminated, mislabelled, or
otherwise not in compliance with regulatory
specifications.®®

9) Self-inspection / Quality Audit

As regulatory organizations enhance their control to
guarantee ongoing GMP compliance, regulatory
inspections of pharmaceutical production plants have
also increased in frequency and intensity. Manufacturers
are expected to show regular and regular compliance to
regulatory requirements instead of rather than temporary
compliance in order to prepare for an inspection.!****!

Table No. 2: Comparision Table.

audit is a “systematic, independent, and documented
process for obtaining audit evidence and evaluating them
objectively to determine the degree to which the
verification criteria are met.”**! Types of Audits:
Internal Audit, External Audits, Regulatory Audits:
Internal audits, also referred to as self-audits or first-
party audits, are carried out within the framework of an
organization. The auditees and the auditors are
participants in the same organization."**”) Internal audits
are used to evaluate organizational problems and
progressively find solutions. Generally, the company’s
owner or management receives reports from the internal
audit.1*5471

An organization conducts external audits, also referred to
as second-party audits, on its suppliers or subcontractors.
These audits are conducted to evaluate suppliers’
compliance to quality system specifications and make
sure the goods or services received are always of high
quality, but they are not legally required. To make sure
that companies follow regulations, regulatory audits are
essential. They support regulatory agencies in evaluating
manufacturing procedures, quality systems, safety,
efficacy, and product quality.®"*!

Requirement FDA 21 CFR Part 11 EU Annex 11 Implementation Approach
Audit Trail Must record date, time, Must track critical data Comprehensive logging for
Capture user ID for all changes changes all critical operations
. . Computer-generated Time stamps must be Synchronized time servers

Time Stamping - .

timestamps required accurate across all systems
User Electronic signatures Authorized user access Integrated identity
Authentication required only management system

Data Integrity ALCOA principles

Data should be complete

Automated validation rules

and accurate and checks

Review . Periodic review of audit Risk-based review

A Regular review of records .
Requirements trails frequency

. . Same as associated Throughout required

Retention Period records retention 20+ years for GMP records

. Tamper-evident and Protection against Cryptographic controls and
Security . .

secure unauthorized access access logging

10) Contract Manufacturing and Analysis

The most significant additions to Schedule M. To prevent
quality issues, activities performed under a specific
arrangement and covered by GMP should be clearly
defined, approved, and strictly regulated. Supply chain,
technology transfer, subcontracting validation, and batch
release should all be included in a high-quality contract
or agreement. authority, modifications brought about by
mistakes or occurrences, quality assurance, in-process
controls, etc.”** contract manufacturing and contract
analysis to ensure that outsourced pharmaceutical
activities maintain the same quality and GMP standards
as in-house operations. The contract giver and contract

acceptor must clearly define their responsibilities
through  written  quality = agreements  covering
manufacturing processes, testing procedures,

documentation, and product release activities.!"

11) Materials Management

Materials management to maintain the quality and safety
of pharmaceutical products throughout manufacturing
and distribution. Raw material handling procedures must
ensure correct identification, sampling, testing, labelling,
and segregation of materials to prevent contamination
and mix-ups. The guidelines also require suitable storage
conditions such as controlled temperature, humidity, and
cleanliness to preserve material quality and stability. In
addition, proper distribution practices, including
documentation, stock rotation, and transportation
controls, are necessary to ensure traceability and
maintain product integrity until the products reach the
end user.!*”!
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12) Change Control

In order to prevent any negative effects on product
quality or regulatory requirements, any modifications to
materials, manufacturing processes, equipment, utilities,
or facilities must be managed and approved through an
efficient change control system. Maintenance is made
easier by an efficient change control system of verified
status in relation to the evaluation of possible hazards
connected to such modifications. 525"

13) Technology Transfer

Task assignments and responsibilities should be recorded
at every stage of the process, from R&D to production,
and should be generally understood as a document
identifying the contents of technology and transferred
parties. defined the requirements for completing the
technology transfer process with regard to the specific
technology that needs to be transferred. The quality
assurance department is responsible for reviewing and
approving the paperwork for all technology transfer
procedures.”

CONCLUSION

The revised GMP requirements under Schedule M of the
Drugs and Cosmetics Rules represent a significant
advancement in strengthening pharmaceutical
manufacturing standards in India. The updated
framework introduces a comprehensive Pharmaceutical
Quality System that emphasizes risk-based approaches,
validation, proper documentation, and continuous quality
improvement throughout the product lifecycle. By
incorporating  detailed guidelines across thirteen
structured parts, the revised Schedule M ensures that
pharmaceutical manufacturers maintain  consistent
product quality, prevent contamination, and improve
operational efficiency. Key components such as
qualification and validation, complaint management,
product recall systems, quality audits, and change control
mechanisms contribute to maintaining regulatory
compliance and protecting patient safety. Furthermore,
the integration of modern digital documentation systems
and electronic audit trails supports data integrity and
transparency in manufacturing operations. Overall, the
revised Schedule M promotes a shift from basic
regulatory compliance toward a proactive quality culture
within pharmaceutical organizations. This transformation
not only strengthens domestic regulatory oversight but
also enhances the global credibility and competitiveness
of the Indian pharmaceutical industry.
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