
UNIVERSITI TEKNOLOGI MARA 

STUDY ON THE STABILITY OF EMULSION 
FORMULATION 

SITI HAZWANI BINTI MUHAMAD NOR 

Dissertation submitted in partial fulfillment of the requirements for the 
Bachelor of Pharmacy (Hons) 

Faculty of Pharmacy 

2012 



ACKNOWLEDGEMENT 

In the name of Allah S.W.T, The Most Merciful, The Most Gracious and the 
beneficent the thesis has depended on many people beside me. This study certainly 
will not be realized without constant and never ending support, guidance and 
contributions from many people that I have encountered the cost of completing this 
thesis. 

I would like to take this opportunity to show my sincere appreciation and gratitude to 
all the people who contributed and helped me in completing this thesis possible. I am 
indebted to all, especially to my supervisor, Mr. Tommy Julianto Bustami Effendi for 
his patience, encouragement, advices and continuous guidance throughout the 
completion of this thesis. I also would like to thanks the Biopharmaceutic and 
Pharmacokinetic Laboratory's Research Assistants, Noor Meliza Jamil, Masnira 
Saladin, Sharifah Hendon AlJash Salleh and Noor Zaleha Ishak for their co-operation 
and guidance during this study. 

I also would like to express my gratitude to all those who gave me the possibility to 
complete this thesis. I want to thank Faculty of Pharmacy, Universiti Teknologi 
MARA (UiTM) for giving me the opportunity on doing this thesis, and as partial 
fulfillment of the requirements for the Bachelor of Pharmacy (Hons). 

Last but not least, special thanks also are dedicated to my beloved parents for their 
love, support and understanding during the course of my study. Finally, to all my 
friends, thank you for the support, suggestions, concern and advices throughout this 
study. 

ii 



TABLE OF CONTENTS 

CONTENTS Page 

ACKNOWLEDGEMENT ii 

TABLE OF CONTENTS iii 

LIST OF TABLES ix 

LIST OF FIGURES x 

LIST OF ABBREVIATIONS xiii 

ABSTRACT xiv 

CHAPTER ONE (INTRODUCTION) 1 

1.1 Background of Study 1 

1.2 Problem Statement 2 

1.3 Significance of Study 3 

1.4 Objectives 4 

1.5 Hypothesis 4 

iii 



CHAPTER TWO (LITERATURE REVIEW) 5 

2.1 Emulsion Stability 5 

2.2 Emulsion Instability 7 

2.2.1 Creaming 7 

2.2.2 Flocculation 8 

2.2.3 Coalescence (breaking or cracking) 8 

2.2.4 Phase Inversion 9 

2.3 Emulsifying Agent 10 

2.4 Increasing Emulsion Stability Approaches 11 

2.4.1 Effect of different emulsifying agent 12 

2.4.2 Effect of different droplets size 13 

2.4.3 Effect of different temperature exposure and 13 

storage time 

2.5 Rheology of emulsion 14 

2.5.1 Effect of temperature on emulsion rheology 15 

2.6 Assessment of Emulsion Stability Approaches 16 

2.6.1 Accelerated Stability Tests 16 

2.6.1.1 Storage at Adverse Temperature 17 

2.6.1.2 Centrifugation 17 

2.6.1.3 Rheological Measurement 18 

iv 



ABSTRACT 

The objective of this study was done to investigate how different types of emulsifiers 
improve the stability of oil-in-water emulsions. The emulsions were formulated in 
three different olive oil and emulsifier ratio. The stable emulsion was observed on 
the formulation that contained higher concentration of olive oil but not higher 
concentration of emulsifying agent as increased in olive oil concentration can 
increased the viscosity of the formulation. Emulsion stability was determined by 
accelerated study and intrinsic study. Certain parameters were observed during this 
study, which includes droplet size, zeta potential, polydispersity index, separation 
rate and also viscosity. When compared between samples that contained different 
emulsifiers, it showed that formulation contained P-1670+S-370 as emulsifier 
produced a most stable oil-in-water emulsion. Increased the olive oil concentration in 
the formulation that contained P-1670+S-370 emulsifier can increased the viscosity 
of the formulation thus affects droplets size, polydispersity index (PDI), separation 
rate and also zeta potential. Droplet size and polydispersity index showed to be 
decreased due to increase in viscosity on the formulation. 
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