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Preface

TI his course handout for Drug Analysis and Control is

students in Pharmaceutical Chemistry, and is also suitable

Engineering and Pharmacy programs.

The content integrates fundamental chemical principles with their specialized applications to

ensure the safety, efficacy, and quality of medicinal products. The knowledge presented in

these chapters forms the essential foundation supporting the pharmaceutical industry's

commitment to public health. Drawing on several years of teaching experience in this field,

this handout aims to provide students with comprehensive support to master the essential

concepts of pharmaceutical quality control.

This handout has been developed in accordance with the offrcial program curriculum. It

guides students from broad regulatory frameworks to the detailed application of analytical

techniques for specific drug classes.

The essential context is first established in Chapters I and II, which examine the State System

Structure in Quality Control and the rigorous preparation of technical documentation for

standards. The core principles of pharmaceutical analysis are systematically presented in

Chapter III, detailing specific characteristics, essential criteria, method validation parameters,

and the general principles for establishing the authenticity of medicinal substances. Chapter

IV discusses the types of technical analysis within a pharmaceutical complex. This theoretical

foundation is complemented by the practical aspects covered in Chapter V: Sample Selection,

emphasizing that the validity of any sophisticated analysis depends entirely on obtaining

representative samples.

A comprehensive examination of modern pharmaceutical quality control methods is provided

in Chapters VI through X. Chapter VI discusses sterilization methods for microbiological

safety; ChapJer VII presents ash analysis for pwity assessment; Chapter VIII details physical

charactenzation methods, including melting point and optical rotation determination; Chapter

IX covers chemical analysis techniques through titrimetric methods and functional group

identification; and Chapter X explores advanced physicochemical instrumentation, including



spectral, chromatographic, and electrochemical techniques that form the

quality control laboratories. Subsequent chapters Qfl-XIV) apply these

drug classes, including aliphatic, aromatic, heterocyclic, and alkaloid c

upon completion of this course, students will be equipped not only to per

but also to critically evaluate analylical data, develop robust quality control protocols, and

contribute to advancements in pharmaceutical sciences'

The final assessment consists of two components, each worth 50o/.o of the final grade: a

practical work assessment (comprising mini-projects, attendance, and participation) and a

final written exam covering all course material from the semester' A minimum overall grade

of 10 out of 20 is required to pass the module.

This manuscript is written in a clear style, rich with examples, to ensure its accessibility' I

warmly invite all readers, students, and fellow educators to share their feedback, comments,

and suggestions concerning the content and format of this work at my email

address: meriem.fizir@univ-dbkm.dz. Your input would be highly valued.
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Chapter I CONCEPT OF STATE SYSTEM STRUCTURE IN DRU

CONTROL

CHAPTBR

QU ITY CONTROL

l. $tr,{cctives

By the end of this chapter, the student wi11be able to:

* Explore the state system structure rn drug quality control

.f. Examine quality management systems in the pharmaceutical industry

* Understand the role of pharmacopoeias

.f. Develop knowledge of quality documentation and standards

2. Introduction

Every medicine is characte rued, by special requirements of effrciency and safety, which

,iletermine its quality. High-grade medicines and their active substances always comply with

all regulatory requirements. Medicine quality control is carried out during the whole

manufacturing process (at every stage), also when releasing the drug on the market and during

its circulation there.

3. Concept of state system structure in drug qualify control

The concept of state system structure in drug quality control refers to the organtzation and

management of quality control processes for drugs. This includes the establishment of

protocols and procedures for testing, analysis, and evaluation of drug products to ensure that

they meet the required standards for safety, efficacy, and quality' The state system structure

may involve the use of various analytical techniques and technologies, such as

chromatogtaphy, spectroscopy, and microbiological methods, as well as the implementation

of quality management systems and regulatory frameworks to monitor and control drug

quality throughout the entire supply chain. The ultimate goal of the state system structure m

drug quality control is to safeguard public health by ensuring thal drugs are safe' effective'

and of high quality.

-rJt

#9
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Chapter I CONCEPT OF STATE SYSTEM STRUCTURE IN DRUG QUALITYCONTROL --

4. uality rnanagement systems

The process of standardization and quality control is implemented in
identification of medicines, purity assessment (absence of impurities)
quality indicators together with the methods of their analysis are stated in spe
documents (RD)' The main one is Pharmacopoeia. There are other several quality
management systems used in drug quality control. Here are a few examples:

4.1. Good Manufaeturing Fracticc (GN,Ip)

GMP is a set of guidelines that ensure that pharmaceutical products are consistently
manufactured and controlled according to quality standards. GMp covers all aspects of the
manufacturing process, including the facilities, equipment, personnel, documentation. and
procedures.

4"2' International f)rganization fkrr StancÈardizafion ISO gtxll
ISo 9001 is a quality management system standard that can be applied to any industry,
including the pharmaceutical industry. ISo 9001 provides a framework for implementing a
quality management system that focuses on customer satisfaction, continuous improvement,
and the prevention ofdefects.

4.3. Fharmacopeial standards
Pharmacopeial standards are a set of standards for the identity, strength, quality, and purity of
drugs and drug ingredients. These standards are developed by organuations such as the
United states Pharmacopeia (usP) and the European pharmacopoeia (ph. Eur.) and are used
by regulatory authorities and pharmaceutical companies to ensure the quality of drugs.

4'4' TIre [nternational Coumcil for F{armonisation of Technical
ltequirements for Pharrnaceuticals for [lurran use (ICH) gliclelines

The ICH is a global organaation that brings together regulatory authorities and the
pharmaceutical industry to develop and harmonize guidelines for the development,
registration, and post-approval of pharmaceutical products. The ICH guidelines provide a
fràmework for ensuring the quality, safety, and efflrcacy of drugs by establishing standards for
the design, 'cqqduct, and reporting of clinical trials, as well as for the manufacturing and
quality control of drug products. The guidelines cover various aspects of drug development
and quality control, including stability testing, impurity testing, analytical methods validation,
and risk management' By implementing the ICH guidelines, pharmaceutical companies can

L7


