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Preface 

It is our immense pleasure to bring out the "First Edition" of this book which is 

dedicated to the students and faculty of B. Pharma. institutes of this country. This book is 

designed and edited in accordance to the syllabus requirement of "Pharmacology-I of 

third year (sth semester) B. Pharm course in pharmacy prescribed in "Bachelor of Pharmacy 

(B. Pharm) course regulations 2014" by Pharmacy council of India. 

Sincere efforts have been made to present theoretical aspects in details along with 

flowcharts/ pictorial for easy understanding the mechanism of actions of drugs and its 

pharmacological aspects. Most aspects are described stating examples with an intention to 

scaffold theoretical concepts and easy attempted during Pharmacolagy Practical sessions to 

various global organizations. 
The major objective of this book is to provide students, collective information about 

subject in simple and lucid language. We have kept in mind the difficulties which the 

students generally face. 
The salient features of the book are: 
1 It covers all the topics prescribed in "Bachelor of Pharmacy (B. Pharm) course 

regulations 2014" by Pharmacy council of India. 

2. The language used is simple and lucid. 

3. Questions: The book contain MCQs, short, long questions on each chapter. 
We hope that this book shall be found useful by the students and quick lessons for 

teaching faculty. 
We are thankftul to the management of Acharya & BM Reddy College of Pharmacy, 

Bengaluru for their keen interest and timely encouragement that made it possible to bring 

out this first volume. 

We are highly indebted to Dr. Divakar Goli, Campus director, Acharya Institutes, 

Bengaluru for his constant motivation and guidance. 
Suggestions and comments are always welcome and theyshall be gratefully 

acknowledged. 
Manjunatha P Mudagal 

Uday Raj Sharma 
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Unit I 

Chapter ..1 

Introduction to Hemodynamic and 
Electrophysiology of Heart 

LEARNING OBJECTIVES 
After completing this chapter, reader should be able to understand: 

Pathophysiology of hypertension, atherosclerasis, arrhythmia. 

1.1 CARDIOVASCULAR HEMODYNAMICS 
Haemodynamics is the term used to describe the interactions of the physiological 

parameters that govern the behaviour of the CVS. 

1.1.1 Introduction 
The cardiovascular system is concerned with the circulation of the blood. Essentiallyit 

consists of heart, which works as pump, and the blood vessels, which carry the blood. 

The blood carries oxygen and nutrients, and circulates through various tissue of the 

body. 
The word hemodynamics- means circulation of blood in the human body. 

Cardiovascular hemodynamics comprises of blood circulation to the heart and in turn 

the blood circulation regulated by the heat. 

1.1.2 Coronary Biood Flow 

Resting coronary blood flow in human average is approximately 225ml/minute, which is 

0.7 to 0.8 ml per gram of the heart muscle. 

During the diastole, cardiac muscle relaxes completely and no longer obstructs the 

blood flow through left ventricular capillaries. 
This is phasic changes in coronary blood flow during cardiac muscle compression. 

During cardiac contraction Intra myocardial pressure in the inner layer of the heart 

muscle is so much greater than the outer layer. 

It compresses the sub endocardial blood vessels far more than it compresses the outer 

vessel. 
Control of Coronary Blood Flow 

Oxygen demand is a major factor in local blood flow regulation. 
Determinants of oxygen consumption. 

Importance of increase in coronary blood flow in response to myocardial oxygen usage. 

Reactive hyperemia in coronary system. 

(1.1) 
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Preface 
It is our immense pleasure to bring out the "First Edition" of this book which is dedicated 

to the students and faculty of B. Pharm. institutes of this country. This book is designed and 

edited in accordance to the syllabus requirement of "Pharmacology-T" of third year 

(5" semester) B. Pharm. course in pharmacy prescribed in "Bachelor of Pharmacy (B. 

Pharm.) course regulations 2014" by Pharmacy council of India. 
Sincere efforts have been made to present experimental details along with pre 

experimental aspects like information about laboratory appliances used in experimental 
pharmacology. Most experiments are described stating examples with an intention to 

scafold experimental procedures attempted during Pharmacology Practical sessions to 

various global organizations. 

Core concepts and underlying principles have been discussed for every experiment 
making the practical study meaningful and helpful to understand the objective of the 

experiments. Diagramatic illustrations of the equipment, assembly used, dissection details, 
precautions and overcoming errors will act as a pragmatic guideline for the students. 

We are thankful to the management of Acharya & BM Reddly College of Pharmacy 
Bengaluru for their keen interest and timely encouragement that made it possible to bring 

out this first volume. 

We are highly indebted to Dr. Divakar Goli, Campus director, Acharya Institutes, Bengaluru 

for his constant motivation and guidance. 
Suggestions and comments are always welcome and they shall be gratefully 

acknowledged. 

Dr. Manjunatha P Mudagal 
Mrs. Pamba Priyanka 
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5. DRC of acetylcholine using frog rectus abdominis muscle. 

Effect of physostigmine and atropine on DRC of acetylcholine using frog rectus 
abdominis muscle and rat ileum respectively. 

6. 

7. Bioassay of histamine using guinea pig ileum by matching method. 

Bioassay of oxytocin using rat uterine horn by interpolation method. 

9. Bioassay of serotonin using rat fundus strip by three point bioassay. 

8. 

10. Bioassay of acetylcholine using rat ileum/colon by four point bioassay. 

11. Determination of PA2 value of prazosin using rat anococcygeus muscle (by Schilds plot 

method). 
12. Determination of PD2 value using guinea pig ileum. 

13. Effect of spasmogens and spasmolytics using rabbit jejunum. 

14. Anti-inflammatory activity of drugs using carrageenan induced paw-edema model. 

15. Analgesic activity of drug using central and peripheral methods 
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Pharmacology-I (Practical) Experiments 

INTRODUCTION TO EXPERIMENTAL PHARMACOLOGY 
Originating in the seminal work of German, French, and English physiologists, the 

discipline of pharmacology was formalized in the work of Ehrlich and Langley, who 
independently conceptualized the existence of "receptive substances" or receptors, on cels. 

This led to the seminal "lock and key" hypothesis that now, more than a century after 

publication, remains the unifying element for drug discovery irrespective of target type. 
Pharmacology, while overshadowed for a period of nearly three decades at the end of the 

20h century by an overtly reductionist, biotechnology-driven focus on technology-based 
approaches, has now re-emerged at center stage as the driving force for successful drug 

discovery. Acting as central integrative discipline for the drug discovery process, 

pharmacology develops a hypothesis and then recruits the appropriate biological disciplines 
to gather intormation from in vitro, tissue, and whole animal systems to support or refute the 

hypothesis. Molecular pharmacology, molecular biology, pharmacokinetics, recombinant 
protein expression, cloning, cell transfection, behavior, and animal disease models are all 
disciplines used in pharmacology. 

Pharmacology is based on three basic concepts: 

1. The existence of specific molecular drug targets both on, and within, the cell. 

2. Receptor theory based on the Law of Mass Action (LMA), defining the 
pharmacodynamic outcome of the ligand interaction withits cognate receptor(s)/ 

target(s) as being dose and concentration dependent, reversible, and selective; and 

3. A null hypothesis - based integrative approach to experimentation. 

Pharmacology, unlike molecular biology, is a quantitative rather than qualitative science, 
with compound activity being characterized in terms of its ICso, ECso, Ki, pAz value(s). These 
values reflect both pharmacokinetics (PK) and pharmacodynamic (PD) actions of the 

compound the former representing the effect of the host environment on the NCE and the 
latter representing the effect of the NCE on the host environment. 

Experiment No. 1: Study of Laboratory Appliances used in Experimental 
Pharmacology 

Aim: To study the laboratory appliances used in experimental pharmacology. 

Laboratory appliances commonly used in experimental pharmacology: 

Suturing needle: 

These are mainly of two types 

Cutting-edged suturing needle. 

Round-edged suturing needle. 
These needles are of different sizes, which are used to suture the skin (cutting-edged) 

and other smooth muscles (round-edged). 

Bull-dog clip:It is used to occlude blood vessels temporarily. 

ww 

W 

Fig. 1.1: Bull-dog clip 
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Preface 

It is our immense pleasure to bring out the "First Edition" of this book which is dedicated 
to the students and faculty of B. Pharma institutes of this country. This book is designed and 
edited in accordance to the syllabus requirement of "Pharmacology-" of third year 
(6 Semester) B. Pharm course in pharmacy prescribed in "Bachelor of Pharmacy 
(B. Pharm) course regulations 2014" by Pharmacy council of India. 

Sincere efforts have been made to present experimental details along with pre-
experimental aspects viz., vehicle of choice, drug dissolution and volume selection rational, 
preparation of stock solution and working standards with examples used in experimental 

pharmacology. Most experiments are described stating examples with an intention to 
scaffold experimental procedures attempted during Pharmacology Practical sessions to 

various global organizations. 

Core concepts and underlying principles have been discussed for every experiment, 
making the practical study meaningful and helpful to understand the objective of the 

experiments. Certain experiments adopted with OECD guidelines, Ilustrations with 

observational values for few experiments, precautions and overcoming errors will act as a 

pragmatic guideline for the students and make students better understanding with the 

concepts. 

We are thankful to the management of Acharya & BM Reddy College of Pharmacy, 

Bengaluru for their keen interest and timely encouragement that made it possible to bring 

out this first volume. 

We are highly indebted to Dr. Divakar Goli, professor & Mentor, Acharya & BM Reddy 

College of Pharmacy, Bengaluru for his constant motivation and guidance. 

Suggestions and comments are always welcome and they shall be gratefully 

acknowledged. 

Manjunatha P. Mudagal 

T.Hari Babu 



Syllabus 

1. Dose calculation in pharmacological experiments 
2. Antiallergic activity by mast cell stabilization assay. 

3. Study of anti-ulcer activity of a drug using pylorus ligand (SHAY) rat model and 

NSAIDS induced ulcer model. 

4. Study of effect of drugs on gastrointestinal motility. 
5. Effect of agonist and antagonists on guinea pig ileum. 

6. Estimation of serum biochemical parameters by using semi-autoanalyser. 

7. Effect of saline purgative on frog intestine. 

8. Insulin hypoglycemic effect in rabbit. 

9. Test for pyrogens (rabbit method). 

10. Determination of acute oral toxicity (LD50) of a drug from a given data. 

11. Determination of acute skin iritation/ corrosion of a test substance. 

12. Determination of acute eye iritation/corrosion of a test substance 

13. Calculation of pharmacokinetic parameters from a given data. 

14. Biostatistics methods in experimental pharmacology (student's t test, ANOVA). 

15. Biostatistics methods in experimental pharmacology (Chi square test, Wilcoxon 

Signed Rank test). 
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Experiment No. 01 
Dose Calculatlon in Pharmacological Experlments 

Aim: To calculate dose in Pharmacological Experiments. 

Introduction: 
Experimental animals have been of very important tools in the history of non-human 

research models for scientific purposes in almost every aspect of biomedical, behavioral 
researches and testing conducted in Colleges, Universities, Medical schools, Pharmaceutical 
companies, Research institutes, Farms and Commercial facilities that provide animal-testing 
services to industry. Experiments on animals are necessary in drugs discovery and 
development as well as to advance medical and biological knowledge. Dosage calculation 
and stock solution preparation based on dosage rationale formula are prerequisites to drug 
administration in experimental animals. However, drugs dosage calculations and stock 

solution preparations are not clearly explained in most scientific literatures involving the use 

of experimental animals, and this is a major challenge to some undergraduate students, post-
graduate students and other researchers. Since over 90% of animals used in in-vivo 

experiments in medical, physiological, pharmacological, chemical, toxicological, biological, 
biochemical and genetic studies are rats and mice, this work is aimed to simplify calculation 
of doses, preparation of stock solution in experimental animal for the benefits of all 

researchers. 

(a) Vehicle of choice, drugs dissolution and volume selection rationale 
A vehicle is any substance that acts as a medium in which a drug is administered. 

.Vehicle, which is an essential consideration in all animal research should be biologically 
inert, have no toxic effects on the animals and not also influence the results obtained for 
the compound under investigation. Example of suitable vehicles for animal research 
include; water, normal saline (0.9% sodium chloride), 50% polyethylene glycol, 5 to 10% 

Tween 80, 0.25% methyl cellulose or carboxy methyl cellulose (CMC). 

In most researches involving experimental animals, dosages are usually calculated from 
stock solution of the test drugs dissolved in appropriate volume of solvent (vehicle). 

According to the OECD's (Organization of Economic Co-operation and Development) 
guidelines, dosage of drug (mg) should be constituted in an appropriate volume not 
usually exceeding 10 ml/kg (1 ml/100 g) body weight of experimental animals (mice and 

rats) for non-aqueous solvent in oral route of administration. 

In the case of aqueous solvents, 20 ml/kg (2 ml/100 g) body weight can be considered 

(OECD, 2000). 
Large dose volumes (40 ml/kg body weight) can cause unnecessary stress to animals and 
can also overload the stomach capacity and pass immediately into the small bowel or can 
result in passive reflux in the stomach, aspiration pneumonia, pharyngeal, esophageal, 
and gastric iritation or injury with stricture formation, esophageal and gastric rupture 

and stress. 
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PREFACE 

We are encircled by microscopic organisms which accounts almost a 

trillion in number on earth, of which 99.99% of species are yet to discover. 

This microbial life dwells within and around a system. Although most 

are harmless or even beneficiary, some are pathogenic to epidemic level 

but if left unchecked can create a pandemic crisis. Microbiology is the 

branch of science with study these microscopic organisms encompassing 

sub-disciplinarians i.e., virology, parasitology, mycology, immunol0gy 
and bacteriology which is further grouped into applied branches like 

biotechnology, medical and industrial microbiology, food microbiology 
pharmaceutical microbiology etc. Pharmaceutical microbiology is an 

applied branch which involves the study of microorganisms associated with 

the manufacture of pharmaceuticals and clinical conditions and assuring 

the sterility of pharmaceuticals. This text book is a responsible approach 
towards the students new to the subject need an introduction to the whole 

before concentrating on those parts of greatest interest to them. The book 

is suitable for courses with orientations ranging from basic microbiology 
to medical and applied microbiology. This book is aimed, at undergraduate 

pharmacy students as well as microbiologists entering the pharmaceutical 

industry. It is organized flexibly so that chapters and topics may be arranged 

in almost any order. Each chapter has been made as self-contained as possible 
to promote this flexibility. Some topics are essential to microbiology and 

have been given more extensive focus. This book provides an overview of 

the function of the pharmaceutical microbiologist and what they need to 

know, from laboratory design compendia tests and risk assessment tools 



and techniques, validation, data analys1s, bio burden. tov: 

. 

en, toxins, microbial 

identification, culture media, and contamination control cte 

Allied Pharmaceutical Microbiology is designed to be ar be an effect 

teaching tool to students because of its casy readability, relativelr e.ive 

format 
within each chapter. The level of difficulty has been carefully set s 

d target audience in mind. Allied Pharmaceutical microbiology is comnae 

ming of scientific illustrations. The illustrations are critical to a student's leanni 

direct writing style, many section headings and an organized outline and 

and enjoyment of microbiology, that illustration not only enhances the tet 's 

attractiveness but also increases each figure's teaching effectiveness. t ie 
hoped that the book will provide a concise reading for pharmacy students 

and help to highlight those parts of a general microbiological training which 

impinge on the pharmaceutical industry. 

Publication of a textbook requires effort of many people besides 
the authors. We wish to express special appreciation to the editorial and 

production staff of Everest Publishing House, Pune, for their excellent work. 
We would also like to thank Mrs Susmita Majumder for her encouragemen, 
support and believe. Each of us wishes to extend our appreciation to peopic 
who assisted us individually in completion of this project. Finally, but 0St 

mportant, we wish to extend appreciation to our families for their pauc tience 
and encouragement. To them, we dedicate this book. 

Dr. Pulak Majumder 

Prof. Sameer Ranjan Sahoo 
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UNIT la 

SCIENCE OF MICROBIOLOGY 

1.1 INTRODUCTION 
Microbiology is the study of microbes. Microorganisms are microscopic forms of life-

organisms that are too small to see with the unaided eye. They usually consist of a single cell 

and include bacteria, archaeons, fungi, protozoa, and algae. Viruses are not living, but they are 

microscopic; they utilize biological molecules and cellular machinery (borrowed from their 
host) to replicate, and they can cause infectious diseases like some microorganisms. While 

viruses are not microorganism, it can be refer as microbes, a more general term that includes 

microorganisms and viruses. 

Our relationship with the microbial world is complex and dynamic. On one hand, harmful 
bacteria, viruses, fungi, and protozoa kill millions of people each year, and sicken billions. 
On the other hand, beneficial microbes associated with our bodies help us digest food, and 

protect us from potentially harmful microbial invaders. Some microbes cause crops to tail, 

while others provide essential nitrogen to plant roots through symbiotic relationships. Some 
microbes cause food to rot, but others carry out fermentations that produce yogurt, wine, beer, 
and other foods and beverages. In the past few decades, we have learned so much about the 

molecular machinery of life through the study of microbes such as the bacterium Escherichia 
coli that scientists now routinely alter microbial cells to produce high-value, lifesaving medical 
products. Whether helpful or harmful, the microbial world is deeply intertwined with our lives, 
and with the very fabric of life on Earth 

Microorganisms have a tremendous impact on all life and the physical and chemical 
make-up of our planet. They are responsible for cycling the chemical elements essential for 
life, including carbon, nitrogen, sulfur, hydrogen, and oxygen; more photosynthesis is carried 
out by microorganisms than by green plants. It has been estimated that 5 x 100 microbial cells 
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Preface 
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"Introduction to Biopharmaceutics and Pharmacokinetics for third year (V" Semester) 

B. Pharm course in pharmacy prescribed in "Bachelor of Pharmacy (B. Pharm) course 
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Sincere efforts have been made to present theoretical aspects in details along with 

flowcharts/ pictorial for easy understanding the mechanism of actions of drugs and their 

pharmacological aspects. Most aspects are described stating examples with an intention to 

scaffold theoretical concepts and easy attempted during study. 

The major objective of this book is to provide students, collective information about 

subject in simple and lucid language. We have kept in mind the difficulties which the 

students generally face. 

We hope that this book shall be found useful by the students and quick lessons for 

teaching faculty. 

We are thankful to the Publisher Mr. Dineshbhai Furia, Mr. Jignesh Furia and the Staff of 

Nirali Prakashan, Pune for bringing out nicely printed book. 

Suggestions and comments are always welcome and they shall be gratefully 

acknowledged. 

Dr. B. Prakash Rao 

Dr. Venkatesh D.P 
Mrs. N.V.L. Sirlsha Mulukurl 

Dr. Beny Baby 
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Chapter ..1 

INTRODUCTION TO 
BIOPHARMACEUTICS 

LEARNING OBJECTIVES 
After completing this chapter, reader should be able to: 

Describe the concept of Biopharmaceutics, Drug absorption, Factors affecting drug 
absorption process, Non-per oral routes for drug absorption. 

Describe foctors influencing of drug distribution and drug protein binding process in 

the body and its significance. 

1.1 INTRODUCTION 
Biopharmaceutics deals with the interrelationship with physicochemical properties of the 

drug, drug products or dosage form and pharmacological effects, in which many factors 
influencing the rate and amount of drug enters into the systemic circulation. The drug 

kinetics of ADME is depicted in the Fig. 1.1. 
Absorption 

Drug/Dosage form Drug in blood circulation 

Drug metabolism and excretionDrug in tissues Phamacological effect 

Fig. 1.1: Interrelationship with Drug, Drug Product and the Pharmacological effects 

Biological Membrane: Biological membrane is composed of amphipathic phospholipid 

bilayer. This layer is having number of polar heads and non-polar tails. Polar heads are 

oriented towards aqueous environment as shown in the Fig. 2.2. In the phospholipids 

proteins are embedded in the bilayer. These proteins form a number of aqueous flled pore 

channels. In these channels only water soluble molecules can pass through this routes. Drug 

molecules are transferred from one side of the membrane to other side of the membrane by 

two routes; paracellular route and intracellular route. In paracellular route favoured for 

(1.1) 
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Unit-

Chapter .. 11 

ANTI-ASTHMATIC DRUGS 

LEARNING OBJECTIVES 
fter completing this chapter, reader should be able to0 

Describe the classes of Anti asthmatic drugs and their indications for use. 

Explain mechanism of action and ADR. 
Summarize an appropriate treatment regimen for asthma. 

1.1 ASTHMA 
This is defined as a condition in which a person's airways become inflamed, narrow and 

swell and produce extra mucus, which makes it difficult to breathe. 
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PREFACE 
Physical pharmaceutics, the science of pharmaceutics that attempts to integrate the principles ot pnysis and chemistry to understand the design, formulation and testing of dosage forms. Physical pharmaceutics is associated with the quantitative and theoretical principles of pharmaceutical technology as they apply to nc practice of pharmacy. Physical phamaceutics serves as ideology that guides the pre-formulation aspeciso stable formulation development. It also serves as a basis for the understanding of solubility, stability, absorption and biologic action of drug products. Physical pharmaceutics deals with the application of scientific principles which are associated to the development of a drug product which involves, study of physico-chemical prupeu of drug and excipients, and transforming that information to develop a stable formulation keeping biologic performance of the drug as a main goal. 

The book "Physical Pharmaceutics" was written in an attempt to bring together the theory and practice or 

pharmaceutics. This b0ok must make its way among students, teachers, and professional pharmaceutical researchers. Professionals engaged in research and development, manufacturing, teaching may find it helpful to 

gain required knowledge in designingof formulation. This book has integrated the knowledge of chemistry, physics, pharmacology and bio-pharmaceutics for the intimate understanding of the concepts underlying in 

drug development process. 

This book is designed and concisely written keeping the interest of pharmacy students and professional 
armacy teachers, therefore we expect that this book will be a resource guide to the teacher and mark a 

turning point in the study pattem of the student. The major objective of writing this book is to present the 

information in a logical, condensed and organized form, to accommodate specifically the needs of undergraduate 

students of pharmacy. Understanding ofcourse material is primarily the responsibility of the student. A teacher 
can guide, explain, clarify and inter-relate the knowledge ultimately to make the student to appreciate the 

subject. 

The mathematical expression is an intrinsic part of physical pharmaceutics, and it is important to see how a 

particular expression is obtained. In some cases, we have judged that a derivation is too long., too detailed, or 

too diferent in level for it to be included in the text. Derivations are limited to the level of detail that the concept 

demands, and made it easier to review material. 

This book consists of 14 chapers. All of them were elaborately drafted keeping the curriculum of Ill and 
V semester of B.Pharm proposed by Pharmacy Council of India as a reference. The concepts illustrated 

in the book were extensively supported by number of figures and in the form of tables. We feel that infomation 

and concepts are readily appreciated and understood by the readers. 

Authors would very much appreciate receiving critical suggestions for improvement and refinement of the 

text in future and can be contacted at sbsateesh@gmail.com. 

Sateesha SB 

Rajamma AJ 
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Preface. 
It is our immense pleasure to bring out the "First Edition" of this book which is 

dedicated to the students and faculty of D. Pharm. institutes of this country. This book is 

designed and edited in accordance to the sylabus requirement of "Pharmacology of 

second year D. Pharm. course in pharmacy prescribed in "Diploma in Pharmacy (D. Pharm.) 

Course Regulations 2020" by Pharmacy Council of India. 

Sincere efforts have been made to present theoretical aspects in details along with 

flowcharts/diagrams for easy understanding of the mechanism of actions of drugs and their 

pharmacological aspects. Most aspects are described stating examples with an intention to 
scaffold theoretical concepts and easy attempted during Pharmacology sessions to various 

global organizations. 
The major objective of this book is to provide students, collective information about 

subject in simple and lucid language. We have kept in mind the difficulties which the 

students generally face. 

The salient features of the book are: 

1. It covers all the topics prescribed in "Diploma in Pharmacy (D. Pharm.) Course 

Regulations 2020" by Pharmacy Council of India. 

2. The language used is simple and lucid. 

Questions: The book contains Exercise questions at the end of every chapter. 

We hope that this book should be found to be useful for the students, as well as teaching 

faculties. 
We are thankful to the management of Acharya & BM Reddy College of Pharmacy, 

Bengaluru for their keen interest and timely encouragement that made it possible to bring 

out this first volume. 

Our sincere thanks are to Shri Dineshbhai Furia and Shri Jignesh Furia of Nirali Prakashan, 

Pune, for their co-operation and interest taken in publishing this book. We are also thankful 

to the staff of Nirali Prakashan, especially Roshan Khan, Mr. Akbar Shaikh, Mrs. Varsha 

Bodake and Mr. Ravindra Walodare of Nirali Prakashan for bringing out this nicely printed 

book. 

Suggestions and comments are always welcome and they shall be gratefully 

acknowledged. 
Dr. Manjunatha P. Mudagal 

Dr. Uday Raj Sharma 

Mrs. Seema Kenjale 
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Chapter.. 

GENERAL PHARMACOLOGY 

LEARNING OBJECTIVES 
After completing this chapter, reader should be able to understand: 
Introduction and Scope of Pharmacology 
Various Routes of Drug Administrotion -Advantages and Disadvantoges 
Drug Absorption - Definition, Types, Factors affecting Drug Absorption 

Bioavailability and the factors affecting Bioavoilability 
Drug distribution Definition, Factors affecting Drug distribution 

Biotransformation of Drugs Definition, Types of Biotransformation Reactions, Factors 

Influencing Drug Metabolisms 
Excretion of Drugs - Definition, Routes of Drug Excretion 

ieneral Mechanisms of Drug Action and Factors modifying Drug Action 

1.1 SCOPE OF PHARMACOLOGY 

Pharmacology: 
The word pharmacy is derived from the Greek word "Pharmakon", meaning medicine 

or drug. 
Pharmakon' means drug (substance used to prevent the disease) and Logy' means 

study or science. 

Pharmacology is the science or study of drugs. 

Pharmacology is a branch of science which deals with, 

1. Sources of drugs, 
Biochemical and physiological effects, 

5. Therapeutic uses of drugs. 

2. History of drugs, 
4. Mechanism of action, 3. 

Divisions or Branches of Pharmacology: 

Pharmacodynamics: Mechanism of action and therapeutic effect of drugs (effect on 

the body). 
Pharmacokinetics: It includes the study of Absorption, Distribution, Metabolism and 

Excretion of drugs (Effect on drugs in the body) 

Pharmacotherapeutics: Diagnosis and treatment of diseases by using appropriate 

(correct) drugs. 
Clinical Pharmacology: It deals with the study of drug effects in healthy humans 

and patients (diseased persons). 
(1.1) 
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Syllabus 
PHARMACOLOGY (PRACTICAL) Practical:3 Hrs./week 
Practicals: 

Introduction to the following topics pertaining to the experimental pharmacolog9y 
have to be discussed and documented in the practical manuals. 

1. Introduction to experimental pharmacology 
2. Study of laboratory animals 

(a) Mice; (b) Rats; (c) Guinea pigs; (d) Rabbits 
3. Commonly used instruments in experimental pharmacology 
4. Different routes of administration of drugs in animals 
5. Types of pre-clinical experiments: In-Vivo, In-Vitro, Ex-Vivo, etc. 
6. Techniques of blood collection from animals 

Experiments: 
Note: Animals shall not be used for doing/ demonstrating any of the experiments 

given. The given experiments shall be carried- out/ demonstrated as the case may be, ONLY 
with the use of software program(s) such as 'Ex Pharm' or any other suitable software. 

1. Study of local anaesthetics on rabbit eye 
2. Study of Mydriatic effect on rabbit eye 
3. Study of Miotic effect on rabbit eye 
4. Effect of analgesics using Analgesiometer 
5. Study of analgesic activity by writhing test 
6. Screening of anti-convulsant using Electro Convulsiometer 

7. Screening of Muscle relaxants using Rota-Rod apparatus 
8. Screening of CNS stimulants and depressants using Actophotometer 

9 Study of anxiolytic activity using elevated plus maze method 
10. Study of effect of drugs (any 2) on isolated heart 
11. Effect of drugs on ciliary motility on frog's buccal cavity 
12. Pyrogen testing by rabbit method 

Assignments: 
The students shall be asked to submit written assignments on the following topics (One 

assignment per student per sessional period. ie., a minimum of THREE assignments per 

student) 
1. Introduction to Allergy Testing 

2. Introduction to Toxicity Studies 
3. Drug Facts Labels of US FDA 
4. Pre-clinical studies in new drug development 
5. Medicines and meals: Before or After food 
6. Pre-clinical studies in new drug development 
7. Drugs available as paediatric formulations 

8. Drug information apps. 

6. 
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Study of local anesthetics, Mydriatic and Miotic effect on 
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33 9 Effect of analgesics using Analgesiometer 

36 10. Study of analgesics activity by writhing test 

39 11. Effect of analgesics using Analgesiometer 
42 12. Screening of anti-convulsant using electro convulsiometer 

44 13. The rota rod apparatus for screening muscle relaxants 

47 Screening of CNS stimulants and depressants using 
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Experiment No. 1 
INTRODUCTION TO EXPERIMENTAL PHARMACOLOGY 

Aim: Goals of Experimental Pharmacology are: 

1 To find a medicinal agent that is safe for humans to utilize. 
2 To investigate drug mechanisms and sites of action. 
3. To investigate a drug's toxicity. 
Because experimental pharmacology entails the discovery of new medications (or) the 

investigation of the activities of existing pharmaceuticals, it is divided into two stages: 
1. Preclinical pharmacology begins with identifying as well as optimization of unique chemical lead structures, as well as testing for biological effects on animals, tissues, 

and organs. 

2. To determine bioavailability, safety, and efficacy in humans, medications being 
examined on healthy subjects as well as patients within clinical stage. 

Because pharmacists interact with pharmaceuticals at every stage of development including synthesizing to pharmacologic assessment via drug formulation and distribution, it 
is understandable that a pharmacy student would have adequate experimental 
pharmacology knowledge and exposure. 

The purpose of experimental pharmacology is to develop a scientific foundation for the 
use of chemical agents in prevention, diagnosis, treatment or cure of diseases. The 

pharmacological experiments may be qualitative or quantitative in nature. The response to a 
particular drug in a living tissue or organ or the organism as a whole is observed in 
qualitative experiments, while the intensity of action is measured to specify the concentration 
in quantitative experiments. 

The experiments may be carried out in whole animal or in isolated organs. In whole 
animal experiments (e.g. Dog blood pressure) the effect of drug on any organ is influenced 
by a variety of factors such as metabolic state, blood supply, nervous control, hormonal 
control, factors of bio-availability etc. It is difficult to estimate and control factors of 
bio-availability and many other diverse factors. The interpretation of the action of drug may become difficult in such cases. The use of isolated (in-vitro) preparations provides a distinct 
advantage and facilitates the experimental investigations concerning mode of action of 
drugs. The experimental conditions may be precisely controlled in these experiments. The 
effect of drug can be studied independent of the influence of other systems. The isolated 
preparations are commonly used in experiments because of these advantages. The intact 

preparation (in-vivo) experiments (i.e. whole animal experiments) are also of importance to 
study the effects of drugs, the interaction between the body factors and drugs. 

(1) 
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PREFACE 

The Pharmacy graduates play vital role in determining the safety 

and efficacy of pharmaceutical products whereas the 

pharmacology is the backbone which gives fundamental 

information from cell to molecular level that reinforce research 

and development of new drug entities. 

The textbook of 'Pharmacology I is primarily meant to serve 

the undergraduate students of pharmacy with due emphasis 

on general pharmacology principles, drugs acting on autonomic 

nervous system, peripheral nervous system and central nervous 

system as per syllabus provided by pharmacy council of India. 

Each unit of this textbook starts with learning outcomes, 

concepts regarding organizations, functions, general principles 

of pharmacology, classification of drugs, pharmacology of drugs 
and ends with questions for practice. 

This textbook will also serve as a quick reference for basic 

pharmacological concepts to post graduate students as well as 

professors. 

Dr. Manjunath PM 

Mrs. Priyanka Pamba 

Mrs. Nageena Taj 
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Chapter 1 

Introduction to General 

Pharmacology 
Learning objectives: 

Understand the significance of various routes of drug 
administration. 

Describe each route of administration with their advantages 

and disadvantages. 

Describe various sources of drugs. 

Introduction to general pharmacology 
Definition: Itis a pharmaceutical science, which deals with the study 
of drugs on living system. 
Pharmacology is derived from Greek word pharmacon'means drugs 
and logos' means study. 

Source of drugs: 

The various sources of drugs are: 

Primitive Medicine: Folklore/traditional witchcraft (these 
medicines were discovered by observing the reaction of some 
animals to particular herbs) 

Eg: Quinine was discovered from Africa; used for malaria 

Lime juice for Ascorbic acid/Vitamin C -used for scurvy and 

gum bleeding 
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Preface 

Marketing is an interesting subject to everyone, whether it is of marketing goods, 

services, properties, people, places, events, informations, idea/organization. Marketing and 

businessman has maintained its respected position among students, educated people. 

Pharma marketing management has been kept up-to-date and contemporary. Students and 

instructors feel that the book conveys the message directly to them in terms of both content 

and delivery. 

This book is intended for use to undergraduate and graduate pharma marketing 
management courses. This text covers all the essential managerial elements of marketing 

with suficient detail to provide a review for marketing background and chalenge for the 

students to the next level of understanding pharma marketing. 
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Chapter.. 1 

MARKETING AND 
PHARMACEUTICAL MARKET 

LEARNING OBJECTIVES 
After completing this chapter, reader should be able to 
Describe importance and components of marketing. 

Describe environment of pharmaceutical marketing. 
Explain socio-psychological chanacteristics of the consume 
Explain Comcept of market rescarch and segmentation. 

1.1 INTRODUCTION 
Scope of Marketing: Marketing comes in a wide range of flavours based on audience, 

media platform and business in today's evolving and dynamic market place. Therefore, 
marketers define what they do differently. Before we go on to study of what pharmaceutical 
marketing is all about, it is important to understand the definition of marketing. 

According to the American Marketing Association (AMA) Board of Directors, Marketing 
is, "The activity, set of institutions and processes for creating, communicating, delivering, and 
exchonging offerings that have value for customers, clients, partners and society at large 

Dr. Philip Kotler defines Marketing as "The science and art of exploring, creating and 
delivering value to satisfy the needs of a target market at a profit. Marketing identifies 
unfulfilled needs and desires. It defines measures and quantifies the sze of the identified 

market and the profit potential It pinpoints which segments the company is capable of serving 

best and it designs and promotes the appropriate products and services. 
" 

Markets can be viewed as "gaps" that separate parties interested in an exchange. 

Marketing removes the gaps between the parties through various actualization processes. 

The role of marketing is to influence or direct activities from the manufacturer to the patient: 

The right products 
In the right quantity 
At the right place 

For the right price 
At the right time 

Marketing is a broad concept. In simple words, it means the process through which the 

goods and services move from the producer to the ultimate user of the products. Philip 

Kotler, the father of Marketing says, "Marketing is a social process by which a need is created, 

offered and exchanged via products (goods,services or an idea) 

(1.1) 
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Preface 

The Pharmaceutical industry currently tops the charts among Indids science based 
industries with wide ranging capabilities in the complex field of drug manufacturing and 

technology. A highly organized sector, the Tndian Pharmaceutical Industry is estimated to 

be worth $ 4.5 billion, growing at about 8 to 9 percent annually. It ranks from simple 
headache pills to sophisticated antibioties and complex cardiac compounds, almost every 

types of medicine are now made in the Indian Pharmaceutical Industry. 

The Pharmaceutical and Chemical industry in India is an extremely fragmented market with 

severe price competition and government price control. The Pharmaceutical Industry in India 

meets around 70 per cent of the country demand for bulk drugs, Pharmaceutical 

formulations, Chemicals, Tablets, Capsule, Orals and Injectables. 

India's Pharmaceutical Industry is now third largest in the world and 14th in terms of 

volume. According to the data published by the Departments of Pharmaceuticals, Ministry of 

Chemicals and Fertilizers, the Indian Pharmaceutical market is expected to reach US$ 55 

billion by 2020 from 12.6 billion in 2009. The market has further potential to reach US$ 70 

billion by 2020 in an excessive growth scenario. Further estimated, the healthcare market in 

India will reach US$ 31.59 billion by 2020. 

The importance of marketing in the pharmaceutical industry cannot be overemphasized. 

Marketing is undergoing something of a revolution as the pharmaceutical industry reacts to a 

multitude of challenges, Achievement in the pharmaceutical industry is all about victory in 

the market place, thus the need for studying Pharmaceutical Marketing Management as a 

comprehensive subject. 

This book is intended for use to undergraduate and graduate marketing management 

courses. This text covers all the essential managerial elements of marketing with sufficient 

detail to provide a review of marketing background and challenges for the students to gain 

the next level of understanding marketing in the pharmaceutical industry. The book is 

intended to convey the message directly to the students and instructors alike in terms of 

both content and delivery. 

We have endeavoured to present the most recent, most accurate, and most reliable 

information. However, any errors are wholly unintentional and we apologize for the 

same. Suggestions and comments for improvement of the text are most welcome. 

Authors 
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Chapter 1 

PHARMACEUTICAL MARKETING 
wwwwomwowweaotowewoowvwwowwwwws 

Introduction 

Marketing comes in a wide range of flavours based on audience, media platform and 
business in today's evolving and dynamic marketplace. Therefore, marketers define what they 
do differently. Before we go on to study what pharmaceutical marketing is all about, it is 
important to understand the definition of marketing. 

According to the American Marketing Association (AMA) Board of Directors, Marketing is 
"the activity, set of institutions, and processes for creating, communicating, delivering, and 
exchanging offerings that have value for customers, clients, partners, and society at large". 

Dr. Philip Kotler defines Marketing as "the science and art of exploring, creating, and 
delivering value to satisfy the needs of a target market at a profit. Marketing identifies 
unfulflled needs and desires. It defines, measures and quantifies the size of the identified market 

and the profit potential. It pinpoints which segments the company is capable of serving best and 
it designs and promotes the appropriate products and services." 

Markets can be viewed as "gaps" that separate parties interested in an exchange. Marketing 
removes the gaps between the parties through various actualization processes. The roleof 
marketing is to influence or direct activities from the manufacturer to the patient: 

The right products, 

-In the right quantity, 

At the right place, 

-For the right price, 
At the right time. 

Pharmaceutical Marketing as a sub-specialty of marketing and can be defined as "a process 
through which market for the pharmaceutical core is actualized". It encompasses all the 

activities executed by different individuals or organizations to actualize market products. 

1.1 PHARMACEUTICAL MARKETING 

The Pharma industry has come a long way since 754 A.D. when Arabian pharmacists opened 
the first documented drugstore, which was likely filled with herbs, healing plants, and other 

mysterious remedies. 

Pharmaceutical marketing is a dynamic field which has gained greater complexity in recent 

years. Pharmaceutical marketing like marketing in other industries is a social process manifested 
on the market. Rather than in an isolated vacuum, organizations operate in a complex dynamic 
environment. 

(1.1) 
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PREFACE 
Pharmaceutical analysis is a broader concept which can be described in 

many ways. It is the series of processes that are used for identification, 
determination, separation, purification, and structure elucidation of the 

given compound used in the formulation of pharmaceutical products. Over 

the years, pharmaceutical analysis has gained importance as this branch 

has witnessed technological advancement and enrichment. 

This book explores the principles of pharmaceutical analysis in depth, 

including its types and relevant terminologies. Each chapter consists of the 

detailed discussion of the fundamental concepts, theories and principles 
commonly used in volumetric and electrochemical analysis and its 

pharmaceutical applications. 
The idea of writing this book was conceived, when our students found it 

very difficult to get a book appropriate for their academic needs. This book 

is focused on the B.Pharm syllabus, as recommended by pharmacy council 

of India and adopted by most of the universities in the country. 

I hope this book will help you to achieve your objectives. We would be 

thankful to all teachers and students who will be kind enough to identify 

errors that have missed our attention. Suggestions for further 

improvements will be greatly appreciated. 

I am grateful to principal and management of Acharya & BM Reddy College 

of Pharmacy, Bengaluru for their keen interest and support that made it 

possible to bring out this book. 

express my deep gratitude to Dr. Chanchal Mittal (MD-Unnati 

Publications) and Prof. (Dr.) S.K.Mittal of Unnati Publications, NCR Delhi 

for their keen interest and efforts in the publication of this book and its fine 

get-up. 

Last but not least, thanks to almighty GOD with out whose will and 

blessings nothing is possible in this world. 

31/01/2021 Dr. Rajesh R. 
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Unit I 
Pharmaceutieal 

Analypis 
Learning outcome 

After successful completion of this chapter, the student will be able 

to 

Describe the principles, definitions and scope of the 

pharmaceutical analysis 

Explain the various pharmaceutical analytical techniques 

Discuss the preparation and standardisation of different 

molar and normal solutions 

1.1 Pharmaceutical Analysis: Definition and Scope 

Pharmaceutical analysis is a technique that uses manual, chemical or 

instrumental methods to identify or determine any ample/ compound or 

drug. In two main areas, pharmaceutical analysis has been applied, i.e. 

quantitative and qualitative analysis, although a variety of other 

applications are available. 

A more appropriate definition of analytical chemistry is "the science of 

inventing and applying the concepts, principles and techniques for the 

measurement of chemical system characteristics". The development of new 

pharmacopoeial methods, stress tests to validate stabilisation-indicating 

approaches, impurity study and detection, herbal or animal material 

analysis, cleaning validations, degradation tests and stability studies may 

also be included in the pharmaceutical analysis tasks. 

Pharmaceutical analysis explores the fundamentals of analytical chemistry 

and the concepts of electrochemical drug analysis. Analytical techniques 
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Syllabus 
BP 408 P.PHARMACOLOGY-I (Practical) (4 hours/week) 

1. Introduction to experimental pharmacology. 
2 Commonly used instruments in experimental pharmacology. 

3. Study of common laboratory animals. 

4. Maintenance of laboratory animals as per CPCSEA guidelines. 
Common laboratory techniques. Blood withdrawal, serum and plasma separation, 
anesthetics and euthanasia used for animal studies. 

5. 

6. Study of different routes of drugs administration in mice/rats. 6. 

7. Study of effect of hepatic microsomal enzyme inducers on the phenobarbitone 
sleeping time in mice. 

8. Effect of drugs on ciliary motility of frog oesophagus 
9. Effect of drugs on rabbit eye. 
10. Effect of skeletal muscle relaxants using rota-rod apparatus. 
11. Effect of drugs on locomotor activity using actophotometer. 
12. Anticonvulsant effect of drugs by MES and PTZ method. 

13. Study of stereotype and anti-catatonic activity of drugs on rats/mice. 
14. Study of anxiolytic activity of drugs using rats/mice. 
15. Study of local anesthetics by different methods. 
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INTRODUCTION TO PHARMACOLOGY EXPERIMENTS 

The aim of pharmacology experiments is to: 

1. Find out a bioactive agent suitable for human use. 

2. Study the toxicity of a bioactive/NCE's/drug. 

3. Study the mechanism and site of action of drugs. 

The experimental pharmacology involves the discovery of new drugs (new chemical 

entities) or to study the actions of existing drugs (re-purposing) which will be done in two 

main stages, ie. 

(A) Preclinical research, which involves the identification and optimization of novel 

chemical lead structures and testing it on animals and animal tissues or organs for 

their biological actions. 

(B) The second stage, where testing of drugs is done on human volunteers and patients 

for assessing the ADME parameter safety and efficacy in humans. 

Since pharmacists come in contact with drugs at every stage of its development, right 
from synthesis, pharmacological testing, formulation of drugs to dispensing, it is quite 

apparent that a student of pharmacy to have adequate exposure and knowledge of 

experimental pharmacology. 

(1) 
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