Chapter-1
1.1
1.2
1.3
1.4

Chapter-11

2.1

2.1.1
2.1.2
2.13
2.14
2.1.5
22

22.1
222
223
224
225
23

23.1
232

233
234
235

2.3.6

2.3.7
2.3.8
2.4

24.1
242
243
244
25

2.5.1
252

CONTENTS

Acknowledgements
Contents
List of Tables

List of Figures
List of Abbreviations

INTRODUCTION

Introduction

Objective of the proposed research work

Advantages

Advancements and addition to the existing Knowledge
Reference

LITERATURE REVIEW

Liposomes

Introduction

Liposome composition

Relevance of liposome size

The rationale for using liposomes in chemotherapy
Challenges with liposome formulations
Gemcitabine

Therapeutic indications

Mechanism of action

Pharmacokinetics

Toxicity '

Prevention of problem associated with drug

Folate Delivery

Introduction

Internalization of folate-bearing drug carriers
Folate conjugates are not rapidly degraded following
internalization

Tumor cells overexpress folate receptors
Folate-conjugated liposomes can be targeted to folate
receptor-bearing cells

Challenges for site-specific delivery

Uptake and interaction between liposomes and cells
Summary

Cervical Cancer

Introduction

Signs and Symptoms

Screening and Diagnosis

Treatment

Lung Cancer

Introduction

Non-small cell lung carcinoma (NSCLC)

11-32
i1
11
11
12
13
14
15
15
15
16
16
16
17
17
17

18
18
19

20

21
21
22
22
22
22
23
24
24
24

o ]
®harmacy Department, The Makaraja Sayajirao University of Baroda

Pageiii



Contents

253 Small cell lung carcinoma (SCLC) 25
254 Staging ' 25
2.5.5 Symptoms 25
2.5.6 Causes 26
2.5.7 Treatment 27
258 Chemotherapy 27

References , 28

Chapter-IIIA DRUG PROFILE

33-36
3.1 Drug Profile ‘ 33
3.1.1 Gemcitabine Hydrochloride Description 33
Reference - 36
Chapter-IllB ANALYTICAL METHOD 37.41
3.2 Analytical Method 37
3.2.1. ) Introduction 37
33 Materials and Instruments 37
33,1 Instrument and software for UV spectrophotometric 37
- measurement
34 Methods o 37
34.1 UV spectroscopic method 37
34.1.1 Methodology 37
- 34.1.2 Method validation 38
35 Experimental Conditions : , 39
3.5.1 UV spectroscopic method 39
3.6 Results 39
3.6.1 UV spectroscopic method 39
3.7 Discussion 41
References 41
Chapter-IV FORMULATION AND CHARACTERIZATION 42-68
4.1 Formulation ' 42
4.1.1 Introduction 42
412 ' . Active loading of gemcitabine into liposomes via a 43
o transmembrane ammonium sulphate gradient
4.2 Materials and Methods : 44
42.1 Materials 44
422 Synthesis of F-PEG-DSPE 45
423 Method 47
4231 Preparation of liposomes by pH gradient method 47
4.2.3.2 Thin film formation 47
4233 Hydration of thin film ' 48
4234 Production of Small Unilamellar Vesicles (SUVs) 48
423.5 Drugs Incubation 48
424 Determination of Entrapment Efficiency , : 48

@fiarmacy Department, The Mafisraja Sayafirao University of Baroda : Pageiv



Contents

4.2.5 Optimization of Process parameters 49
42.5.1 Vacuum, Speed or rotation (Rotation per minute) and 49
o Film Formation Time
4252 Hydration Time 49
4253 Sonication Cycles ’ 50
4.3 Results and Discussion 52
4.4 Characterization of liposomes 54
4.4.1 Particle Size Analysis 54
442 Zeta (¢) potential analysis 55
443 Morphology 57
4.4.3.1 Olympus microscopy 57
4432 Transmission electron microscopy (TEM) : 58
444 Fourier transform infrared (FTIR) spectroscopy 59
445 Differential Scanning Calorimetric studies 63
44.6 In vitro diffusion Studies 66
4.4.6.1 Materials and Method 66
4462 - Invitro Release of Gemcitabine 66
4463 Results and Discussion 67
4464 In vitro gemcitabine release study ‘ 67 -
References 68
Chapter-V STABILITY STUDIES 69-73
51 Introduction 69
5.1.1 Stability of liposome 69
52 Experimental Methods ‘ 70
521 Liposome stability 70
5.3 Results and Discussion 72
5.4 Conclusion ' ‘ 73
Reference 73
Chapter-VI  IN VITRO CELL LINE STUDIES 74-101
6.1 Introduction 74
6.1.1 Cell Cycle ' v 74
6.2 Experimental 76
6.2.1 Materials " 76
522 Solutions buffers and Media preparations 76
6.2.3 Cell Cultures 77
6.3 Cytotoxicity 78
6.3.1 Introduction 78
6.3.2 Cell viability assay _ 78
6.3.3 Results and Discussion 79
6.34 Conclusion 79
6.4 Cell Cycle Analysis 80
64.1 Introduction 80
6.4.2 Materials and Method 81
64.2.1 ~ Cell Cycle Analysis 81

S S
Pharmacy Department, The Maliaraja Sayafirao University of Baroda P agev



Contents

6.43
6.44
6.5
6.5.1
6.52
6.52.1
6.5.3
6.54
66
6.6.1
6.6.1.1
6.62
6.6.2.1
6.6.3
6.6.4
6.7
6.7.1
6.7.2.1
6.72.3
6.7.2.4
6.72.5
6.72.6
6.7.2.7
6.72.7.1
6.72.7.2
6.72.8
6.72.9
6.7.3
6.7.3.1
6.7.4
6.7.5

Chapter-VII

7.1
7.2
73
7.4
7.4.1
7.4.2
7.5
7.6
1.7
7.8
7.9
7.9.1
7.10
7.10.1
7.10.2

Results and Discussion

Conclusion

Cell Uptake

Introduction

Materials and Methods

Cellular uptake by Flow Cytometry Analysis
Results and Discussion

Conclusion

Cell uptake by Live Cell Confocal Imaging
Introduction

Applications

Materials and methods

Cellular uptake by Live Cell Imaging
Results and Discussion

Conclusion

Western Blotting

Introduction

Tissue preparation

Gel electrophoresis

Transfer

Blocking

Detection

Two step

Primary antibody

Secondary antibody

Analysis

Chemiluminescent detection
Materials and Methods

Caspase activity by Western blotting
Results and Discussion

Conclusion

Reference

RADIOLABELING AND BIODISTRIBUTION
STUDIES

Introduction

Technetium Chemistry

Biodistribution and tumor targetmg of liposomes
Experimental

Materials

Preparation and Characterization of formulations
Radiolabeling of formulations and optimization
Biodistribution Studies

Gamma Scintigraphy Imaging

Statistical Analysis

Results

Gemcitabine HCI Formulations

Results and Discussion

Biodistribution in Swiss mice

Biodistribution in Tumor

82
85
86
86
86
86
87
89
90
90
90
90
90
91
92
93
93
93
93
95
95
96
96
9
97
98
98
98
98
99
99
100

102-121
102
102
103
104
104
104
104
106
107
107
107
107
116
116
118

Pharmacy Department, The Makiarajs Sayafirao University of Baroda

Page vi



Contents

7.10.3 Biodistribution by gamma imaging studies | 119
7.11 Conclusion 119
Reference 119

Chapter-VII. SUMMARY AND CONCLUSION

122-129

8.1 Summary ' : 122
8.1.1 Introduction : 122
8.1.2 Analytical Methods 124
8.13 Formulation and Characterization 125
8.14 Stability studies 126
8.1.5 In Vitro Cell Line Studies 126
8.15.1 Cytotoxicity 126
8.1.5.2 Cell cycle analysis 126
8.15.3 Cellular uptake 126
8.1.5.4 Western Blotting 127
8.1.6 Radiolabeling and Biodistribution Studies 127
8.2 Conclusion 128
83 Future Direction 129
Publications & Presentations _ . 130

®harmacy Department, The Maharaja Sayafirac University qfrsamn& : Page vii



