UNIVERSITI TEKNOLOGI MARA

TERNARY SOLID DISPERSION OF SIMVASTATIN, B-CYCLODEXTRIN

AND HPMC: SOLID STATE CHARACTERIZATION

NUR HIDAYAH BINTI BESAR @ NIK

Dissertation submitted in partial fulfillment of the requirement for the

Bachelor of Pharmacy (Hons)

BACHELOR OF PHARMACY

2014



ACKNOWLEDMENT

Alhamdulillah, all praises to Allah for His blessing, [ am able to complete my

final year project thesis.

First of all, I would like to convey my thanks and special appreciation to my
supervisor, Mr. Meor Mohd Redzuan Meor Mohd Affandi for spending his time and

putting the trust on me to become one of his students for this final year project.

In addition, my sincere thanks go to Dr. Minaketan Tripathy for helping me
understand more about pharmaceutical field and content of my thesis. Not to forget, I
also appreciate the contribution from research assistant, Ku Aizuddin who helped me

a lot in analysis of data during my lab work.

I also use this opportunity to thank all my friends especially my fellow lab
mate, Atigah bt Mokhtar who always being with me through every thick and thin in
order to complete my thesis. Last but not least, my deepest gratitude goes to my

family for their endless support and encouragement throughout my entire degree.



TABLE OF CONTENTS

TITLE PAGE

APPROVAL SHEET
ACKNOWLEDGEMENT
TABLE OF CONTENT
LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

CHAPTER ONE (INTRODUCTION)
1.1 Background of study
1.2 Problem statement
1.3 Objectives of study
1.4 Significance of study
1.5 Hypotheses

CHAPTER TWO (LITERATURE REVIEW)
2.1 Drug Solubility
2.2 Biopharmaceutical Classification Systems (BCS)
2.3 Statins
2.4 Simvastatin
2.5 Cyclodextrin
2.6 B-Cyclodextrin
2.7 Hydroxypropyl methyl cellulose (HPMC)
2.8 Solid Dispersion Technique
2.9 Complexation of SV, B-CD and HPMC

Page

i

iii-1v

Vi

vil

v n BB

6-7
7-8

8-12
13-14
14-15
15-16
16-17
17-21
21-22



ABSTRACT

Simvastatin (SV) is a drug with poor solubility. Its solubility can be enhanced by
incorporating the suitable excipients. In this study, the excipients used were
hydroxypropyl methylcellulose (HPMC) polymer matrix and p-cyclodextrin (p-
CD). The technique used was solid dispersion. In equilibrium solubility study,
different concentration of SV, HPMC and B-CD are used to make 13 samples
consisting of binary and ternary system. Then, the solid state characteristics of the
samples in these systems were characterized by using differential scanning
calorimetry (DSC), x-ray diffraction (XRD), fourier transformed infrared
spectroscopic (FTIR) and thermal gravimetric analysis (TGA). The comparison of
solid state characteristics of pure material, SV is made by comparing it with the

samples in binary and ternary system.
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CHAPTER 1

INTRODUCTION

1.1 Background

Drug solubility improvement becomes the most important challenges in the
field of pharmaceutics. Katy Margulis-Goshen et al 2009 reported that nearly 40% of
new pharmacologically potent molecules show poor aqueous solubility which leads
to poor bioavailability (Margulis-Goshen & Magdassi, 2009). According to
biopharmaceutics classification system (BCS), drug substances are categorized into
four categories based on their solubility (Yohei Kawabata et al., 2011). Drugs with
low solubility and high permeability are classified as BCS Class 11 while drugs with
low solubility and low permeability are under BCS class IV (Yohei Kawabata et al.,

2011).

Statins or inhibitors of 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-
CoA) reductase is generally capable in lowering cholesterol (Priyanka Pandya et al.,
2008). The statins differ with respect to their ring structure and substituents. The five
statins currently in use are lovastatin (LV), rosuvastatin (RV), simvastatin (SV),
atorvastatin (AV) and fluvastatin (FV) (Hojjati, Yamini, Khajeh, & Vatanara, 2007).

LV is a naturally statin of fungal origin while SV is produced by semi synthetic



