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ABSTRACT 

Magnesium taurate is a drug potentially effective in the treatment of cataracts. However, it is a 

highly hydrophilic compound, which greatly reduces its ophthalmic bioavailability. An effective 

way to increase the bioavailability is the application of nanotechnology, in particular, the 

creation of liposomal drug form of magnesium taurate. Presence of amphipathic structures in 

liposomes facilitates their penetration into the tissue, increase the expense of bioavailability and 

thus increase distribution of drug throughout the ocular tissue. Liposomes were fabricated by 

lipid hydration method composed of L-a-phosphatidylcholine and cholesterol, dissolved in 

chloroform: methanol (5:1) mixture. The steps in the preparation of liposomes included 

evaporation, cycles of freeze-thaw, sonication and extrusion. After each step of preparation, the 

samples were collected and the size of liposomes was estimated using ultrasound Shockwave 

based and dynamic light scattering based zetasizer to compare the suitability of the zetasizer in 

measuring the size of liposome particle and to see the effectiveness of each steps in liposomal 

preparation in reducing the liposomal size. 5(6)-Carboxyfluorescein-contained liposome, a 

hydrophilic probe, was used to evaluate liposomal distribution in ocular tissue. 

Ultrasound Shockwave nanosizer showed a mean liposomal particle size of 10 nm after 

evaporation and cycles of freeze-thaw and a mean size of 19.1 and 19.2 nm after sonication and 

extrusion respectively. The corresponding mean particle sizes as estimated by dynamic light 

scattering based zetasizer were 581.4, 561.4, 155.7 and 134.1 nm respectively with positively 

charged throughout the stages. Ultrasound Shockwave nanosizer, although, showed homogenous 

size distribution, the particle size was significantly smaller than those measured by dynamic light 

scattering based zetasizer. Thus it seems that ultrasound Shockwave based zetasizer were no 

really suitable in measuring the size of liposome as compared to dynamic light scattering based 

zetasizer as it will not only measuring the size of liposome but also reducing the size during the 

submission of the ultrasound wave. The presence of liposome was seen in parts of the eyes 

analysed: cornea, cilliary body, lens and retina. The fluorescence intensity in cornea, cilliary 

body and retina is clearly seen, although the distribution of the liposome within the parts of the 

eye may vary. However in lens, only slightly visble fluorescence can be seen. Thus the liposome, 

act as a carrier, able to deliver the drugs not only in the anterior segment of the eye but also to 

the posterior segment. 

3 



ACKNO\VLEDGEMENT 

The work presented in this thesis was conducted at the Institute for Medical Molecular 

Biotechnology (IMMB) and Faculty of Pharmacy in UiTM Puncak Alam 

This work would not have been possible without the help and support of a large number of 

people. 

I would like to express great gratitude to my supervisor Professor Renad Alyautdin and Dr. 

Alimah for their outstanding contribution, valuable guidance and support during this thesis. Their 

academic enthusiasm, positive attitude and commitment have been great motivational factors for 

me during the whole process. 

Futhermore, I would also like to acknowledge my family for.their support throughout the year. 

Special thanks go to my colleagues especially those in pharmacology department, who helped 

me assemble the parts and gave suggestion during the lab work. Last but not least, a token of 

appreciation for the guidance given by other co-supervisor, Dr. Renu Argawal and Dr Igor 

Ieshitzsa. 

Thank You. 

4 



CONTENTS 

TITLE PAGE 
ORIGINAL LITERARY WORK DECLARATION 
ABSTRACT 
ACKNOWLEDGEMENTS 
CONTENTS 
LIST OF TABLES AND FIGURES 
LIST OF SYMBOLS AND ABBREVIATIONS 

CHAPTER 1: INTRODUCTION 
1.1 Cataract 
1. 1.1 Cataract Surgery
1.2.1 Magnesium Taurate 
1.2 Anatomy and Physiology of Eye (Ocular Barriers) 
1.2.1 Tear Film 
1.2.2 Drainage oflnstilled Solution 
1.2.3 Corneal Route 
1.2.3.1 Cornea 
1.2.4 Non Productive Route 
1.2.4.1 Conjunctiva 
1.2.4.2 Selem 
1.3 Liposome 
1.3.1 Characteristics of Liposome 
1.4 Methods in Measuring the Size of Liposome 

CHAPTER2:METHODOLOGY 

1 
2 

3 
4 

5 

7 
8 

9 

9 

12 
13 
14 

14 

15 
15 
16 

16 

17 

17 

18 

19 

2.1 Materials 20 

2.2 Preparation ofLiposomes 20 
2.3 Characteristic ofLiposome 21 
2.3.1 Negative Staining Electron Microscope 21 
2.3.2 Measurement of the Size and Charge ofLiposome 21 
2.4 Animal Study- Intra ocular Distribution of Carboxyfluorescein-Labeled Liposome 22 
2.4.1 Extraction and Fixation of Eye 22 
2.4.2 Sectioning 22 
2.4.3 Confocal Microscopy 22 

CHAPTER3:RESULTS 
3.1 Characteristic of Liposome 
3.1.1 Shape and Size of Liposome 
3.1.2 Surface Charge of Liposome 

23 
23 
26 

5 



CHAPTER 1: INTRODUCTION 

1.1 Cataract 

According to the World Health Organization (WHO) in 2010, estimates, there were 39 million 

(0.58%) blind people in the world, with global prevalence of blindness ranging from 0.3% in 

European Region to 0. 7% in African Region, where cataract accounts for 51 % of the cause of 

blindness in the world(Organization, 2012). In Malaysia, a report done by National Eye Survey 

1996 estimates that 54000 (0.29%) Malaysians were bilaterally blind with the mean age of 60 

years. Cataract was found to be the commonest cause of bilateral blindness (39.11 %), followed 

by retinal disease (24.54%), uncorrected refractive errors (4.10%), corneal disease (3.42%), and 

glaucoma (l.77%)(M Zainal, 2002). The numbers of blind people due to cataract is highly likely 

to increase in future as a result of both growth and ageing of the population. 

1.1.1 Cataract Surgery 

Cataract (Figure 1.1) happens when there was a change in the lens proteins (crystalline) due to 

oxidative stress, which gives clouding of the lens and affects the lens in refracting light and 

reducing its clarity, therefore decreasing visual acuity (Figure 1 ). Cataract can have various 

causes, including, inherited metabolic disorder (Lowe's syndrome and hypocalcaemia), diabetes 

mellitus, drug induced (corticosteroid, amiodarone, phenothiazine, arid miotics), nutritional 

agents, trauma radiation, eye diseases (glaucoma and uveitis) and systemic diseases (renail 

failure)(Bobrow, 2012), but the main cause of visually significant cataract is ageing or age

related (senile) cataract. Having cataract, does not only affect daily activities, but together with 

problems of mobility, pain and depression, self-care, and poor health (Aimee Teo Broman, 2002; 

Polack S, 2010; S Polack, 2008), thus increase dependency on others. The widely used treatment 

to reverse this blindness is by cataract surgery that is intracapsular cataract extraction (ICCE), 

extracapsular cataract extraction (ECCE) or phacoemulsification. 
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