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5.6 

Introduction 

Buffers 
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Applications of buffer 
Buffer equation 
5.6.1 Significance of buffer equation 5.7 Buffer capacity 
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CHAPTER -1 
1.1 Introduction 

1.2 Fluid statics 

1.4 

1.2.1 Difference in pressure between layers of fluid 
1.2.2 Applications of fluid statics 
1.2.3 Manometers 

1.2.4 Simple manometer 
1.2.5 

1.3 Fluid dynamics 

GONTENTS 

Differential manometers 
1.2.6 Inclined manometer 

2.3 

1.3.1 Nature of fluid flow : Reynold's experiment 

1.5 Energy losses 

Bemoulli's theorem 

1.5.1 Frictional losses 

1.5.2 Losses in fittings 

1.5.3 Enlargement losses 
1.5.4 Contraction losses 

1.6 Measurement of rate of flow of fluids 
1.6.1 Direct weighing or measuring devices 
1.6.2 Hydrodynamic methods 

1.7 Points to remember 
1.8 Exercise 

CHAPTER -2 

2.1 Introduction 

2.2 Objectives of size reduction 
2.2.1 Disadvantages of size reduction 
Mechanisms of size reduction 

2.4 Theory and laws goveming size reduction 
2.4.1 Mechanical behavior of solids 
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2.4.2 Theory of size reduction 

2.5 Size reduction equipments 

2.8 

2.4.3 Laws governing size reduction/ energy 
of comminution 

2.5.1 General parts of size reduction equipment 
2.5.2 Hammer mill 

2.5.3 Ball mill 

2.5.4 Fluid energy mill 
2.5.5 Edge runner mill 
2.5.6 End runner mill 

2.6 Factors influencing size reduction 

3.7 

2.6.1 Factors related to the nature of raw materials 

2.6.2 Factors related to the nature of finished product 
2.7 Points to remember 

Exercise 

CHAPTER -3 

3.1 Introduction 
3.2 Objectives and applications of size separation 
3.3 Mechanisms of size separation 

14 

3.3.1 Modes of motion in size separation 
3.4 Official standards for powders 
3.5 Sieves 

3.5.1 Types of sieves 
3.5.2 Standards for sieve 

3.6 Sieve shaker machine 

3.5.3 Specifications for sieve 

Cyclone separator 
3.8 Air separator 
3.9 Bag filter 
3.10 Size separation by sedimentation and elutriation 

3.10.1 Sedimentation tanks 
3.10.2 Continuous sedimentation tank 
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3.11 Points to remember 
3.12 Exercise 

CHAPTER -4 
4.1 Introduction 

3.10.3 Elutriation methods 

4.2 Objectives of heat transfer 

4.4 
4.3 Applications of heat transfer 

4.6 

4.7 

Mechanisms of heat transfer 

4.4.1 Conduction 
4.4.2 Convection 

4.4.3 Radiation 

4.5 Heat transfer by conduction 

12 

4.5.1 Fourier's law 

4.5.2 Thermal conductivity 

Heat transfer by convection 
4.6.1 Heat transfer between fluid and solid boundary 
Heat transfer by radiation 
4.7.1 Stefan-Boltzmann law 

4.8 Heat exchangers and heat interchangers 
4.8.1 Heaters or heat exchangers 

4.8.2 Heat interchangers 
4.9 Points to remember 

4.10 Exercise 
CHAPTER-5 
5.1 Introduction 

4.5.3 Heat transfer through compound resistance in series 99 

S.4 Classification of evaporators 

83 

5.4.1 Evaporating pan/steam jacketed kettle 5.4.2 Horizontal tube evaporator 

8S 

5.4.3 Climbing film evaporator 

86 

91 
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119 

5.2 Objectives, applications and factors influencing evaporation 128 5.3 Difference between evaporation and other heat processes 
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5.5 

5.4.4 Forced circulation evaporator 

5.8 

5.4.5 Multiple effect evaporators 

5.6 Capacity of evaporator 
5.7 Points to renmember 

5.4.6 Methods of feeding in multiple effect evaporator 145 
Economy of the evaporator 

Exercise 

CHAPTER -6 
6.1 Introduction 

6.2 Basic principles of distillation 

13 

6.2.1 General equipments for distillation 
6.2.2 Distillation methods 

6.3 Methodology of simple distillation 
6.3.1 Assembly of simple distillation unit on a 

laboratory scale 
6.3.2 Simple distillation unit on industrial scale 

6.3.3 Preparation of purified water and water for 
injection by distillation 

6.4 Flash distillation 

6.5 Distillation under reduced pressure 
6.5.1 Distillation under reduced pressure on large scale 

6.6 Steam distillation 

6.6.1 Theory of steam distillation 

6.6.2 Steam distillation unit on an industrial scale 

6.7 Fractional distillation 

6.7.1 Theory 
6.7.2 Boiling point diagram 
6.7.3 Assembly of fractional distillation unit (lab scale) 
6.7.4 Assembly of fractional distillation unit 

(industrial scale) 
6.7.5 Fractionating columns 

140 

6.7.6 Types of mixtures of miscible liquids 
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6.8 Molecular distillation 

6.8.1 Principle 
6.8.2 Theory 

molecular still 

6.9 Points to remember 
6.10 Exercise 

6.8.5 Centrifugal molecular still 
6.8.6 Applications 

CHAPTER -7 

6.8.3 Characteristics of molecular distillation process 1on 
6.8.4 Falling film molecular still or wiped film 

7.1 Introduction 

7.8 

7.2 Difference between drying and evaporation 
7.4 Applications of drying 
7.3 Objectives of drying 

8.1 

7.5 Drying of wet solids 

7.6 Classification of dryers 

7.5.1 Mechanism of drying 

7.7 Points to remember 

8.7 

7.5.2 Rate of drying curve 
5.3 Measurement and applications of equilibrium 

moisture content (emc) 

CHAPTER -8 
Exercise 

14 

Introduction 

8.2 Types of mixtures 
8.3 The mixing process 
8.4 Objectives of mixing 
8.5 Applications of mixing 
8.6 Difference between solid and liquid mixing 

188 

Mechanism of mixing in solids 
8.7.1 Factors affecting mixing 
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8.7.2 Classification of equipments for solid mixing 
8.8 Mixing of miscible liquids and suspensions 

8.8.1 Mechanism of liquid mixing 
8.2 Factors influencing mixing 

8.8.3 Mixing equipment 
8.8.4 Mixing devices / impellars 

8.9 Mixing of immiscible liquids 
8.10 Mixing of semi-solids 
8.11 Points to remember 

8.12 Exercise 

CHAPTER -9 
9.1 Introduction 

9.3 
9.2 Objectives and applications of filtration 

Mechanisms of filtration 

9.4 Types of filtration 
9.5 Theories of filtration 

9.5.1 Poiseuille's equation 
9.5.2 Darcy's equation 
9.5.3 Kozeny-Carman equation 

9.6 Factors influencing filtration 
9.7 Filter meduim 

9.8 Filter aid 

15 

9.9 Filtration equipments 
9.10 Points to remember 

9.11 Exercise 

CHAPTER- 10 
10.1 Introduction 

10.2 Applications of centrifugation in pharmaceutical 
industries 

10.3 Principles of centrifugation 
10.4 Types of centrifuges 
10.5 Points to remember 
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10.6 Exercise 

CHAPTER -11 
11.1 Introduction 

11.2 Factors influencing selection of materials 

for pharmaceutical plant 
11.3 Classification of materials for pharmaceutical plant 
11.4 Points to remember 

11.5 Exercise 
CHAPTER - 12 

12.1 Introduction 
12.2 Importance of corrosion 
12.3 Theories of corrosion 
12.4 Types of corrosion 

16 

12.5 Factors influencing corrosion 12.6 Prevention and control of corrosion 12.7 Points to remember 12.8 Exercise 
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1e6 Exercise 

CHAPTER - 11 

111 btroduction 
112 Factors infuecing selection of materials 

for pharmaceutical plant 
113 Classification of materials for pharmaceutical plant 
114 Points to remember 

115 Exercise 

CHAPTER -12 
12.1 Introduction 

12.2 Importance of corrosion 
123 Theories of corOSion 

124 Types of corrosion 
12.5 Factors influencing corOSion 
12.6 Prevention and controli of corrosion 
12.7 Points to remember 

128 Exercise 
CHAPTER - 13 

13.1 Introduction 
13.2 Basics of materíal handling system 

13.2.1 Objectives of material handling 
13.2.3 Material handling equipments 
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UNIT -1 

1.1 Introduction 
1.2 Goals and objectives 
1.3 Study of physicochemical characteristics of 

1.4 Physical properties 
1.5 Chemical properties 

drug substances 

1.6 BCS classification of drugs and its significance 
1.7 Application of preformulation considerations in the 

development of solid dosage forms and its impact 
on stability 

CONTENTS OF PART I 

1.8 Application of preformulation considerations in the 
development of liquid oral dosage forms and its 
impact on stability 

1.9 Application of preformulation considerations in the 
development of parenteral dosage forms and its 

1.10 Points to remember 
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UNIT - II 

impact on stability 

Tablets : 

2.2 

2.3 

2.1 Introduction 

2.4 

9 

Definition 

Ideal characteristics of tablets 

Classification of tablets 

2.5 Excipients 
2.6 Formulation of tablets 
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2.7 Granulation methods 

2.8 Compressions 
2.9 Processing problems 

2.10 Equipments and tablet tooling 
2.11 Tablet coating 

2.12 Types of coating 
2.13 Coating materials 
2.14 Formulation of coating composition 
2.15 Methods of coating 
2.16 Equipment employed 
2.17 Quality control tests 

2.17.1 In process and finished product tests 
2.17.2 IPÌC and FPÌC test for pharmaceutical 

tablets according to pharmacopoeias are 
listed below 

Liquid orals : 

10 

2.18 Introduction 

2.18.1 Formulation and manufacturing consideration 

of syrups 
2.19 Formulation and manufacturing consideration 

of elixirs 

2.20 Formulation and manufacturing consideration 

of suspensions 
2.21 Formulation and manufacturing consideration 

of emulsions 

2.22 Filling and packaging 
2.23 Evalation of liquid orals official in pharmacopoeia 
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UNIT - III 

Capsule : 
3.1 Introduction 
3.2 Definition 

3.3 Hard gelatin capsules 
3.3.1 Production of hard gelatin capsule shells 3.3.2 Size of capsules 
3.3.3 Filling and finishing 
3.3.4 Special techniques of formulation of hard 

gelatin capsules 
3.3.5 Manufacturing defects 
3.3.6 In-process and final product quality control tests for capsules 

3.4 Soft gelatin capsules 
3.4.1 Nature of shell 
3.4.2 Capsule content 

3.4.3 Size of capsules 
3.4.4 Importance of base adsorption and minim 

Igram factors 
3.4.5 Production 

3.4.6 In-process and final product quality control tests 
3.4.7 Packing and storage 

11 

3.4.8 stability testing of soft gelatin capsules 
3.4.9 Applications 

Pellets : 

3.5 Introduction 

3.6 Formulation requirements 
3.7 Pelletization process 

3.8 Equipments for manufacture of pellets 
3.9 Points to remember 
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UNIT - IV 

Parenteral products : 

4.1 

4.2 
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