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PREFACE

In the intricate and highly regulated world of pharmaceuticals, the concept
of quality is not just a benchmark but the very foundation upon which the
industry stands. "The Fundamentals of Pharmaceutical Quality Assurance"
is a comprehensive textbook that has been meticulously crafted to serve as
a definitive guide in this critical field. This book is an essential resource for
students, educators, professionals, and anyone interested in the
pharmaceutical industry, offering a deep dive into the multifaceted aspects
of quality assurance and management.

At the heart of this book is a fundamental question: What is quality in the
context of pharmaceuticals? We begin our exploration by defining "quality"
as the degree to which a product or service's inherent characteristics meet
customer requirements. This definition sets the stage for an in-depth
discussion on the Quality Management System (QMS), where we dissect its
integral components - Quality Planning, Quality Control, Quality
Assurance, and Quality Improvement. Each component is explored in detail,
revealing their unique roles and interdependencies in ensuring the highest
standards of product and service quality.

The distinction between Quality Control (QC) and Quality Assurance (QA)
forms a critical part of our discourse. We delve into their definitions,
objectives, and responsibilities, elucidating how these two facets, while
distinct, are complementary and essential for the holistic management of
quality in pharmaceuticals.

A significant portion of the book is dedicated to Good Manufacturing
Practices (GMP), a cornerstone in the pharmaceutical industry. We discuss
its objectives, principles, and categories, emphasizing its crucial role in
ensuring product quality and safety, particularly in the pharmaceutical
sector. This leads us into the realm of Total Quality Management (TQM),
where we explore its definition, objectives, elements, and advantages. The
philosophies of key quality gurus like Dr. W. Edwards Deming and Dr.
Joseph M. Juran are examined, offering insights into the evolution of quality
management practices.
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The International Conference on Harmonization (ICH) is another pivotal
topic we cover, explaining its objectives, purpose, participants, and
harmonization process. This is followed by an in-depth discussion on
Quality by Design (QbD), a systematic approach to product development
that emphasizes understanding and controlling the manufacturing process.
The elements and tools of QbD are outlined, highlighting its significance in
the pharmaceutical industry.

Our journey then takes us through the critical aspects of pharmaceutical
packaging, complaint handling, recall procedures, waste disposal, and
documentation maintenance. Each of these areas is essential for ensuring
product quality, safety, and regulatory compliance in pharmaceutical
manufacturing and distribution.

Finally, we delve into the technical yet vital aspects of pharmaceutical
quality assurance, including calibration, validation, qualification,
warehousing, and material management. These elements are crucial for
ensuring the safety, efficacy, and quality of pharmaceutical products.

"The Fundamentals of Pharmaceutical Quality Assurance" is not just an
academic textbook; it is a journey through the landscape of quality in the
pharmaceutical industry. It is a blend of theoretical knowledge, practical
insights, and real-world applications. As you turn each page, you will be
equipped not only with knowledge but also with a deep understanding and
appreciation for the critical role of quality assurance in pharmaceuticals.

We trust that this book will not only educate but also inspire a commitment
to excellence and integrity in the field of pharmaceutical quality assurance.
Welcome to a journey of discovery, learning, and professional growth in the
fascinating world of pharmaceuticals.
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CHAPTER 1

QUALITY ASSURANCE AND
QUALITY MANAGEMENT CONCEPTS

A comprehensive overview of various concepts and practices in quality
assurance and quality management, defining "quality" as the degree to
which a product or service's inherent characteristics meet customer
requirements. The chapter then delves into the Quality Management System
(QMS), explaining its components, such as Quality Planning, Quality
Control, Quality Assurance, and Quality Improvement, and their respective
roles in ensuring product and service quality, distinguishes between Quality
Control (QC) and Quality Assurance (QA), highlighting their definitions,
objectives, and responsibilities. It also introduces Good Manufacturing
Practices (GMP), detailing its ideals, principles, and categories, which are
crucial for ensuring the quality and safety of products, especially in the
pharmaceutical industry. Total Quality Management (TQM) is explored,
including its Definition, objectives, elements, advantages, and the
philosophies of key quality gurus like Dr. W. Edwards Deming and Dr.
Joseph M. Juran. The chapter also covers the International Conference on
Harmonization (ICH), explaining its objectives, Purpose, participants, and
harmonization process. Quality by Design (QbD) is another significant
aspect discussed, where the focus is on a systematic approach to product
development that emphasizes understanding and controlling the
manufacturing process. The chapter outlines the elements and tools of QbD,
emphasizing its importance in the pharmaceutical industry. The chapter also
provides an overview of the International Organization for Standardization
(ISO), notably the ISO 9000 and ISO 14000 series, discussing their
definitions, benefits, and elements. These series are essential for
standardizing quality management and environmental management
practices across various industries: National Accreditation Board for Testing
and Calibration Laboratories (NABL), its objectives, benefits, scope, and
accreditation process, highlighting its role in ensuring the quality and
reliability of testing and calibration laboratories. Overall, this chapter serves
as a detailed guide to quality assurance and management principles and
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practices. It offers valuable insights into how organizations can achieve and
maintain high-quality product and service standards.

1.1. Introduction
Quality:

Quality is defined as the degree to which a set of inherent characteristics or
properties of a product or service fulfils the customer's requirements.

Quality Management System (QMS):
A Quality Management System (QMS) is a set of policies, procedures, and
processes that an organization implements to achieve and maintain high

quality in its products and services.

The QMS focuses on meeting customer expectations and requirements,
enhancing efficiency and effectiveness, reducing risks and errors, and
continuously improving performance.

The QMS also inspects products or services to ensure the products meet the
specified requirements.

Components of QMS:
Quality Planning
Quality Control
Quality Assurance
Quality Improvement
Quality Planning:

To obtain quality, identify the requirements, set the criteria, and plan a well-
established procedure.

Quality Control:

It is defined as a set of activities intended to ensure product quality.
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Quality Assurance (QA):

It is defined as activities intended to assure quality in the process and
product.

In QA, there are several stages involved,
Understand the customer's needs.
Define the objectives.

Design the product.

Prototyping (Preliminary design of product)
Quality testing

Customer approval

Pilot test

Quality test

Customer feedback

Large scale manufacturing

Follow-up customer feedback

Quality Improvement:

It refers to anything that enhances the product or services to meet the quality
requirements, and it is a cyclic method for the continuous improvement of
the process as follows,

Plan
Do
Check

Act
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1.2. Concept of Quality Control (QC)
1.2.1. Definition

Quality control is defined as a process or set of activities intended to ensure
product quality.

1.2.2. Objectives of Quality Control

To establish the desired quality standards which are acceptable to the
customer.

To identify the flaws and variations in the raw materials and manufacturing
process.

To improve the quality of the product.

To study and identify the extent of deviations in a product during
manufacturing and analyze the variations.

1.2.3. Responsibilities of Quality Control
It is responsible for day-to-day quality control within the company.

It is responsible for the analytical testing of incoming raw materials and
packaging components.

It is responsible for the selection of vendors.

It is responsible for the inspection of the plant environment.

1.3. Concept of Quality Assurance (QA)
1.3.1. Definition

Quality assurance is defined as a process or set of activities intended to
ensure quality in manufacturing a product.
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1.3.2. Objectives of Quality Assurance
It enhances the efficiency of the product.
It assures the quality of raw materials and finished products.
Evaluating the Plant environment.

It manages Good Laboratory Practices (GLP) and Good Manufacturing
Practices (GMP).

1.3.3. Responsibilities of Quality Assurance
Ensuring the proper manufacturing process.
Maintain batch records and review.
Make a Master plan for the entire process.
To perform the self-inspection.

To investigate, record and report the deviations and analyze the cause of
variations.

Table 1.1. Difference between Quality Control and Quality Assurance

S. Quality Control Quality Assurance

No

1 Quality control is defined as | Quality Assurance is defined as
a process or set of activities | a process or set of activities
which are intended to ensure | which are intended to assure the
the quality in the or of the quality in the process of
product manufacturing and as well as

product

2 It is also called as Wet It is also called as Dry
Laboratory Laboratory

3 It focuses on the product’s It focuses on the quality of
quality process

4 Its goal is to make the Its goal is to make the quality
quality product without any | process without any defects
defects
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5 Quality Control department | Everyone is responsible
is responsible
6 It is a corrective tool It is a Preventive tool

1.4. Good Manufacturing Practices (GMP)
1.4.1. Definition

Good Manufacturing Practices (GMP) is a set of rules and regulations
(Provisions), codes and guidelines for manufacturing drug products and
drug substances, medical devices, in-vivo and in-vitro diagnostic tools and
food.

1.4.2. Objectives of GMP

Ensuring Product Quality and Consistency: One of the primary goals of
GMP is to ensure that products are consistently produced and controlled
according to quality standards. GLP helps to minimize the risks involved in
pharmaceutical production that cannot be eliminated through testing the
final product.

Protecting Consumer Health: Protecting Consumer Health: GMP is
intended to prevent errors and contamination in the manufacturing process,
which can make products dangerous for consumer use. By adhering to GMP
guidelines, manufacturers help protect public health.

Meeting Legal Requirements: Compliance with GMP is a legal requirement
for pharmaceutical and food product manufacturers in many countries. It
ensures that companies meet the minimum standard set by the government
for the safe and effective production of these products.

Ensuring Batch Traceability: GMP helps ensure the traceability of all
products. Through documentation and procedural controls, manufacturers
can track each batch of their products, which is crucial in case of recalls or
for investigating complaints.

Facilitating International Trade: Adherence to GMP standards is often a
prerequisite for trading internationally in the pharmaceutical and food
industries. Good practices make products acceptable across borders, thus
facilitating global commerce.
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Building Consumer Confidence: Consumers are more likely to trust and feel
confident about the safety and effectiveness of products manufactured under
GMP conditions.

Improving Efficiency and Reducing Waste: By standardizing production
processes and reducing errors, GMP can also lead to increased efficiency
and reduced waste in manufacturing.

Supporting Continuous Improvement: GMP includes provisions for regular

audits and reviews, encouraging manufacturers to continuously improve
their processes, leading to better product quality and efficiency over time.

1.4.3. Principles (Or) Guidelines of GMP

1.4.3.1. Regulations or Guidelines of GMP related to Buildings and
Facilities:

Design and Construct features
Lighting

Ventilation

Plumbing

Waste Management
Washroom and Toilet facilities
Sanitation

Maintenance

1.4.3.2. Principles or Guidelines of GMP related to Manufacturing
Process:

Design and construct the facilities and equipment properly.
Follow written procedures and instructions.
Documentation

Validation (Checking and providing the accurate process)
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Monitor the facilities and equipment.

Follow up on the Standard Operating Procedures and Instructions
Design, Develop and Demonstrate the Job Competence.

Control components and products related to the process.

Conduct planned and frequent audits and inspections.

1.4.4. GMP Categories
Sale:

No distributor or importer should sell a drug unless it has been properly
manufactured, packaged, labelled, tested, and stored.

Premises and Cleaning:

The premises should be effectively cleaned.

It should prevent contamination.

The condition of the equipment should be good.

The equipment should be in a good state of repair.
Personnel:

Provide the appropriate education, training, and experience for the staff.
Sanitation:

Limit the sources and types of contamination.

Perform the regular cleaning of equipment and facilities.
Act against pests.

Monitor the environment.
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Raw Material, Packaging Material and Finished Product Testing:

Test each lot or batch of raw materials to confirm the identity of raw
materials and assure the quality of the drug in the product.

Collect and test the incoming samples before use.

Only approved test methods and specifications are used.
The results must conform to specifications for release.
Maintain transportation and storage records.
Manufacturing Control:

Follow the well-established written procedures like Master formulae,
Manufacturing orders and Packaging orders.

The critical process in manufacturing should be validated.
Self-inspection programs should be conducted.

Quality Control Department:

It is responsible for day-to-day quality control within the company.

It is responsible for the analytical testing of incoming raw materials and
packaging components.

It is responsible for the selection of vendors.

It is responsible for the inspection of the plant environment.
To perform stability studies.

To review the batch records and labels.

To conduct the training and audits.

Samples:

Retain samples of each lot of raw materials and finished product for a
specified period.
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Stability:

To establish the length of time, the product meets all the specifications.
Monitor the drug for the specified period.

Sterile Products:

It was packaged in a separate enclosed area by trained personnel using
specified methods that ensure the product's sterility.

Records:
Document all GMP activities performed.
Use Good Documentation Practices (GDP).
The forms must be readily available.
Good Documentation Practices (GDP):
It means the documentation must be:
Permanent
Clear, Concise

Accurate

1.5. Total Quality Management (TQM)
1.5.1. Definition

Total quality management is defined as the art of handling things to achieve
products or services of high quality.

OR

Total Quality Management is defined as a method by which management
and employees can become involved in continuously improving products,
goods, and services to increase market position or business.

OR
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It is defined as a total degree of inherent characteristics for handling and
controlling to improve the product quality at every step.

The word "Total Quality Management (TQM)" was introduced by "Dr W.
Edward Deming" in Japan in 1950, and the term has been popular since the
early 1980s.

1.5.2. Objective
To improve the quality of products continuously.

To maintain the relationship between employee and customer.

1.5.3. Elements of TQM

1. Foundation 2. Building Bricks
Bthics Training
Integrity Teamwork
T Leadership
ELEMENTS OF
TQM
Recognition Communication
4. ROOF 3. Binding motors

Figure 1.1 Elements of TQM
1.5.3.1. Foundation

Ethics:

There are two types. They are:

Organizational Ethics establishes a business code of ethics that sets up
guidelines for all employees to adhere to the performance or work.
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Individual Ethics refers to personal rights.

Integrity:

Work should have honesty, morals, values, fairness, and sincerity.
Trust:

Trust is essential to work.

1.5.3.2. Building Bricks:

Training:

The company should conduct the proper training.

Teamwork:

Improve the job competence among the employees.

Leadership:

The company must develop leadership qualities among the employees.
1.5.3.3. Binding Motors:

Communication:

The company must develop communication among the employees and as
well as customers for the improvement of quality products.

1.5.3.4. Roof:
Recognition:

The company must recognize and give the achievements of the team who
worked for the company and provide suggestions.

1.5.4. Advantages of TQM
It increases Product sales.

It strengthens the company's position in the market.
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It eliminates defects and waste.
Increases the customer focus and satisfaction.

It improves cost management.

1.5.5. Philosophies of TQM:

Six different scientists developed the Philosophies of TQM. The
philosophers are.

Dr. W. Edwards Deming
Dr. Joseph M Juran
Armand V Feigenbaum
Philip Crosby

Walter A Shewhart
Genichi Taguchi

These scientists are said to determine the degree of success in market
competition, and these scientists are called "Quality Gurus".

1.5.5.1. Dr. W. Edwards Deming Philosophie:
Dr. Deming is the person who coined the name TQM in the 1950's.

Dr. Deming has planned a quality improvement cycle called "Dr. Deming
Wheel for Continuous Improvement".

The Dr. Demings Wheel for Continuous Improvement contains.
Plan
Do
Check

Act
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Establish the objectives
& Processes necessary
to deliver results

PY P

3. Check

Take actions to continuous

mmprovement

Monitor & measure
processes

Figure 1.2 Dr. Demings Wheel for continuous improvement

And suggested a set of 14 points for better quality as follows:

Create Constancy of Purpose

Follow a new philosophy.

Establish quality measurements.

Introduce new and modern methods in job training.
Act against problems.

Minimize the total cost.

Leadership

Breakdown the barriers between the department
Planning without defects

Evaluate the cost of quality.

Recognition for contributors

A self-improvement program can be conducted.
Establish quality councils.

Maintain Continuously
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