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1.1 Introduction |
1.1.1  Mechanisms of drug absorption through GIT 2
1.1.2 Factors influencing drug absorption through GIT 9
1.1.3  Absorption of drug from non-oral extra-vascular routes 27
Distribution:
1.2 Introduction 51
1.2.1 Tissue permeability of drugs 51
1.2.2 Apparent volume of drug distribution 55
1.2.3 Plasma and tissue protein binding of drugs 57
1.2.4 Factors affecting protein-drug binding 63
1.2.5 Kinetics of protein binding 66
1.2.6 Clinical significance of protein binding of drugs 69
1.3 Points to remember 71
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UNIT -1I
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2.1 Introduction 75
2.2 Drug metabolism and basic understanding of metabolic pathways 76
2.3 Renal excretion of drugs 87
2.3.1 Factors affecting renal excretion of drugs 89
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2.5 Non renal routes of drug excretion of drugs 92
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2.6 Introduction 97
2.7 Definition and objectives of bioavailability 97
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2.13 Methods to enhance the dissolution rates and bioavailability of poorly soluble drugs 124
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'About the Book
This textbook is based on the syllabus prescribed by the Pharmacy Council of India, The salient features of this book are:
« Fullcoverage of PCI syllabus. « Easy to understand language.
« Points to Remember & Exercises. « Viva-voce for practical examination.
W“tﬂleﬂuthors

Dr. (Mrs.) Jasmine G. Avari, Author has been presently working as Head of Department,
Department of Pharmaceutical sciences, RashtasantTukadojiMaharaj Nagpur University, Nagpur. She
has completed B. Pharm. (1983) and M. Pharm. (1985), Later on in 1989 she has completed her Ph.D.
(Medicine-Pharmaceutics) from RTMNU, Nagpur. She possesses about 34 years of experience in
academics. She has one published patent in 2009. She is approved Ph. D. supervisor since 1995 and
guided 14 students for Ph.D. She also guided 108 students for PG research work. She has published
. over 22 research papers/communications in national journals and 45 research papers/
communications in international journals. The author also attended more than 20 national and international
conference and workshop. She is approved Ph. D. supervisor and examiner of different universities at UG and PG levels.
She has registered with the Pharmacy Council of India and The Indian Pharmaceutical Association and Association of
Pharmaceutical Teachers in India.

Dr. Rahul H. Kasliwal, He has completed D. Pharm. (1998), B. Pharm. (2001) and M. Pharm.
(2003) from IPER, Wardha. Later on in 2008 he was completed his Ph.D. (Pharmaceutics) from RTMNU,
Nagpur. He was registered with the Pharmacy Council of India and as a life member of IPA and MAPAL
His research concern was the formulation and fabrication of controlled drug delivery system of water
soluble drugs. He has published 7 patents and over 04 research papers/communications in national
journals and 15 research papers/ communications in international journals. The author also
attended over 26 national and international conference and workshop. He also guided 12 students
for UG research project and 19 students for PG research work. He has authored a book entitled “Industrial Pharmacy
Par I and 11" published by ABD Publishers & Printers (P) Ltd., Nagpur. Presently he has been working as Assistant
professor in Department of Pharmaceutics,Priyadarshini J. L. College of Pharmacy, Nagpur.He is approved supervisor
and examiner of different universities at UG and PG levels.

Mr. Yogesh N. Gholse, The author has completed D.Pharm. (2004), B. Pharm. (2007) and
M. Pharm. (Industrial Pharmacy) (2009). Currently he is pursuing Ph. D. from RTMNU, Nagpur. He is
registered as a life member of APTI and The Indian Science Congress Association. He has published
over 09 research papers/communications in national journals and 08 research
papers/communications in international journals. The author also attended over 20 national and
international conference and workshop. He also guided 12 students for UG research project. Author
also delivered 04 guest lectures. He has authored a book entitled “Industrial Pharmacy (Part | & I1)"
published by ABD Publishers & Printers (P) Ltd, Nagpur. Presently he has been working as Assistant professor in
Department of Pharmaceutics,Priyadarshini . L. College of Pharmacy, Nagpur.
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This textbook is based on the syllabus prescribed by the Pharmacy Council of India. The salient features ofthisbhookare:
« Full coverage of PCI syllabus. « Easy to understand language.
« Points to Remember & Exercises. « Viva-voce for practical examination.

Dr. (Mrs.) Alpana ]. Asnani, She has completed B.Pharm (1992) and M.Pharm (1993) and
Ph.D.(2011) from RTM University , Nagpur . She is registered with the Pharmacy Council of India and
isalifemember of IPA and MAPAL She has 5 years of Industrial expereince and 21 years of experience
in academics. She has published over 35 reserach papers/communications including 8 national
journals and 27 research papers/communications in International Journals. The authors also
attened over 50 national and international conferences and workshop. She has guided 16 students
for UG research project and 28 students for PG research work and 01 research scholaris registred for
Ph.D. Author also delivered 08 guest lectures . Presently she is working as Professor and HOD (Pharamceutical
Chemistry) in Priyadarshini ]. L. College of Pharmacy, Nagpur since from 2015. She is approved supervisor and
examiner of different universities at UG and PG levels. She has authored 04 books.

Dr. Dinesh R. Chaple, has been working as Principal at Priyadarshini J.L. College of Pharmacy,
Nagpur since 2010. He has completed B.Pharm. (1988) and M.Pharm. (1990) . Later on in 2010 he
has completed his Ph.D (Pharamaceutical Chemistry) from RTMNU, Nagpur. He possesses about
29 years of experience in acdemics. He is registred with the Pharmacy Council of India and is a life
member of The Indian Pharamceutical Association of Pharmaceutical Teachers in India. He has
published over 28 research papers/communications in national journals and 13 research
papers/ communications in international journals. The author also attened more than 25
national and international conference and workshop. He has authored a book entitled “Spectrophotometric
Estimation of Fluroquinolones antibacterial agent: lon pair with acid dyes”. He also guided 9 students for UG
research projects, 31 students for PG research work and 01 student for Ph.D. He is approved ph.D. supervisor and
examiner of different universities at UG and PG levels,

Mr. Kumar Pratyush, has completed B.pharm (2003) & M.Pharm (2015) and Persuing Ph.D
e (Pharmaceutical Science) from Priyadarshini ].L. College of Pharmacy, Nagpur. He is registered with
Pharmacy Council of India and is a member of editorial board in AJPLR. He has 2 years of Industrial
experience and 2 years of experience in academics. He has filed 4 patents and has one book
h published with his name. He has published 09 research papers in Peer-reviewed international
journal. He has presented 14 research paper in national conference and 5 reserach paper in
international conferences. He has delivered 07 national oral presentations and 05 guest lectures.
He has attend 17 national conference/workshops and 04 international conferences/workshops. Presently he
is working as Assistant Professor in department of Pharmaceutical chemistry at Priyadarshini J. L. College of

Pharmacy, Nagpur.
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ﬁ Methods of determination of configuration of geometrical isomers
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2.53 Conformation of cyclohexane
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2.7 Conditions for optical activity
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2.10 Exercise
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3.1 Introduction
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3.5.1 Method of synthesis of pyrrole
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22.3 Medicinal uses of pyrazole 9‘3}
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4.3.2 Chemical reactions of thiazole 95

43.3 Medicinal uses of thiazole 97
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4.6 Pyridines 103
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4.12 Purines 120
4.12.1 Synthesis of purines 120
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5.2.2 Sodium borohydride

53 Clemmensen reduction

S.3.1 Mechanism of action
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3.4 Official standards for powders 69
3.5 Sieves 70
3.5.1 Types of sieves 71
3.5.2 Standards for sieve 72
3.5.3 Specifications for sieve 3
3.6 Sieve shaker machine 74
3.7 Cyclone separator 75
3.8 Air separator 7
3.9 Bag filter /8
3.10 Size separation by sedimentation and elutriation 81
3.10.1 Sedimentation tanks 81
\.  3.10.2 Continuous sedimentation tank E?/
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(" 3.10.3 Elutriation methods i
3.11 Points to remember

85
3.12 Exercise 86
CHAPTER - 4
4.1 Introduction 91
4.2 Objectives of heat transfer 91
4.3 Applications of heat transfer 9
4.4 Mechanisms of heat transfer 92
4.4.1 Conduction 93
4.4.2 Convection 94
4.4.3 Radiation 94
4.5 Heat transfer by conduction 95
4.5.1 Fourier’s law 95
4.5.2 Thermal conductivity 98
4.5.3 Heat transfer through compound resistance in series 99
4.6 Heat transfer by convection 100
4.6.1 Heat transfer between fluid and solid boundary 101
4.7 Heat transfer by radiation 104
4.7.1 Stefan-Boltzmann law 105
4.8 Heat exchangers and heat interchangers 106
4.8.1 Heaters or heat exchangers 106
4.8.2 Heat interchangers 113
4.9 Points to remember 119
4.10 Exercise 121
CHAPTER -5
5.1 Introduction 127
5.2

Objectives, applications and factors influencing evaporation 128

3.3 Difference between evaporation and other heat processes 131
5.4 Classification of evaporators

132

S.4.1 Evaporating pan/steam Jacketed kettle 132

5.4.2 Horizontal tube evaporator 134
\____>-4.3 Climbing film evaporator 136
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("~ 5.4.4 Forced circulation evaporator 140)
5.4.5 Multiple effect evaporators 142
5.4.6 Methods of feeding in multiple effect evaporator 145
5.5 Economy of the evaporator 148
5.6 Capacity of evaporator 149
5.7 Points to remember 150
5.8 Exercise 152
CHAPTER -6
6.1 Introduction 157
6.2 Basic principles of distillation 158
6.2.1 General equipments for distillation 158
6.2.2 Distillation methods 159
6.3 Methodology of simple distillation 160
6.3.1 Assembly of simple distillation unit on a
laboratory scale 160
6.3.2 Simple distillation unit on industrial scale 162
6.3.3 Preparation of purified water and water for
injection by distillation 163
6.4 Flash distillation 164
6.5 Distillation under reduced pressure 167
6.5.1 Distillation under reduced pressure on large scale 171
6.6 Steam distillation 171
6.6.1 Theory of steam distillation 172
6.6.2 Steam distillation unit on an industrial scale 174
6.7 Fractional distillation 175
6.7.1 Theory 176
6.7.2 Boiling point diagram 176
6.7.3 Assembly of fractional distillation unit (lab scale) 178
6.7.4 Assembly of fractional distillation unit
(industrial scale) 181
6.7.5 Fractionating columns 182
. 6.7.6 Types of mixtures of miscible liquids 139
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Molecular distillation \]38

6.8.1 Principle

18y
6.8.2 Theory 189[
6.8.3 Characteristics of molecular distillation process 19
6.8.4 Falling film molecular still or wiped film
molecular still 199
6.8.5 Centrifugal molecular still 19)
6.8.6 Applications 193
6.9 Points to remember 194
6.10 Exercise 196
CHAPTER -7
7.1 Introduction 20]
7.2 Difference between drying and evaporation 203
7.4 Applications of drying 203
7.3 Objectives of drying 204
7.5 Drying of wet solids 205
7.5.1 Mechanism of drying 207
7.5.2 Rate of drying curve 208
7.5.3 Measurement and applications of equilibrium
moisture content (emc) 211
7.6 Classification of dryers 213
7.7 Points to remember 233
7.8 Exercise 235
CHAPTER - 8
8.1 Introduction 241
8.2 Types of mixtures 242
8.3 The mixing process 242
8.4  Objectives of mixing 244
8.5 Applications of mixing 245
8.6  Difference between solid and liquid mixing 245
8.7 Mechanism of mixing in solids 246
\____8-7.1 Factors affecting mixing 247)
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(" 8.7.2 Classification of equipments for solid mixing 248)
8.8 Mixing of miscible liquids and suspensions 259
8.8.1 Mechanism of liquid mixing 259
8.8.2 Factors influencing mixing 260
8.8.3 Mixing equipment 261
8.8.4 Mixing devices / impellars 262
8.9 Mixing of immiscible liquids 268
8.10 Mixing of semi-solids 270
8.11 Points to remember 271
8.12 Exercise 274
CHAPTER -9
9.1 Introduction
9.2 Objectives and applications of filtration 281
9.3 Mechanisms of filtration 282
9.4 Types of filtration 283
9.5 Theories of filtration 286
9.5.1 Poiseuille’s equation 287
9.5.2 Darcy’s equation 288
9.5.3 Kozeny-Carman equation _ 288
9.6 Factors influencing filtration 289
9.7 Filter meduim 290
9.8 Filter aid 292
9.9 Filtration equipments 294
9.10 Points to remember 316
9.11 Exercise 319
CHAPTER - 10
10.1 Introduction 325
10.2 Applications of centrifugation in pharmaceutical
industries 325
10.3 Principles of centrifugation 327
10.4 Types of centrifuges 329
@.5 Points to remember 338
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("10.6 Exercise
CHAPTER - 11 3
11.1 Introduction _ 45
11.2 Factors influencing selection of materials
for pharmaceutical plant 345
11.3 Classification of materials for pharmaceutical plant 349
11.4 Points to remember 362
11.5 Exercise 363
CHAPTER - 12
12.1 Introduction 369
12.2 Importance of corrosion 371
12.3 Theories of Corrosion 371
12.4 Types of corrosion 375
12.5 Factors influencing corrosion 382
12.6 Pre:ventlon and contro] of corrosion
12.7 Points to remember 384
12.8 Exercise 3%%
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CHAPTER - 12

12.1 Introduction

12.2 Imporiznce of corrosion

123 Theories of corrosion

12.4 Twpes of corrosion

125 Factors influencing corrosion

12.6 Prevention and control of corrosion

12.7 Pounts to remember

12.8 Exercise

CHAPTER -13

13.1 Introduction

13.2 Basics of material handling system
13.2.1 Objectives of material handling
13.2.3 Material handling equipments

133 Points to remember
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