UNIVERSITI TEKNOLOGI MARA

DISSOLUTION OF CROSSLINKER

FROM ALGINATE BEADS

SITI JUWAHIR BINTI JUMI

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

Faculty of Pharmacy

July 2008



ACKNOWLEDGEMENTS

Alhamdulillah, all praises to Almighty Allah S.W.T with His help and blessings, this
study has been done successfully. Praises to Prophet Muhammad (may peace upon
him), the greatest creation who brought light and peace throughout the universe.

To my greatest supervisor, Assoc. Prof. Dr. Wong Tin Wui, greatest thanks I gratitude
to him for kindness, support, guidance, and knowledge of pharmaceutics specifically in
calcium alginate bead dissolution, in order to finish this study.

Special thanks go to Prof. Dr. Abu Bakar Abdul Majeed as my Dean. I would like to
thank to Dr. Zainul Amiruddin Zakaria as my coordinator for this course for his
attention. Not forgotten to post-graduate students; Hidayah, Khaizan, Zabliza, as well as
Zahirah for their guidance, helpful suggestions and advice on how to conduct the
laboratory activity.

I would also like to thank my family for their never-ending support. My parents have
always encouraged me to succeed academically while showing me by example that faith
in God and love of family should always come first. Lastly, thank to all my friends in
completing this study especially to those who was involved in the same research; Nur
Hazirah, Nur Haniza, Mohd Zahran, as well as Zawiah.

ii



TABLE OF CONTENTS

Page
TITLE PAGE
APPROVAL SHEET
ACKNOWLEDGEMENTS i
TABLE OF CONTENTS iii-v
LIST OF FIGURES Vi
LIST OF ABBREVIATIONS Vii-viii
ABSTRACT ix
CHAPTER ONE (INTRODUCTION) 1
1.1 Alginate 2
1.1.1 Sources of alginate 2
1.1.2 Usage and application of alginate 3
1.1.3 Chemical structure and preparation of alginate gel beads 3-4
1.2 Microwave effects on alginate matrices 4-5
1.3 Objectives 5

Page

il



ABSTRACT

The influence of microwave on dissolution media and their effects on calcium release
properties from alginate beads was investigated. The beads were prepared by an
extrusion method with sulfanilamide, sulfamerazine and sulfathiazole as model drugs.
Deionized water was used as dissolution medium, either as untreated water or treated
water by microwave at 80 W for 37.5 min or at 300 W for 10 min. The profiles of
calcium dissolution were determined by dissolution testing and atomic absorption
spectrophotometry assay. Sulfanilamide-alginate beads gave the highest rate of Ca®*
release when untreated water was used as dissolution medium. Sulfamerazine-alginate
beads gave the highest rate of Ca’* release for water treated at 80 W, while
sulfathiazole-alginate beads gave the highest rate of Ca** release when water treated at
300 W was used. This could be due to different acidic level and energetic status among
these dissolution media.



CHAPTER 1

INTRODUCTION

Polysaccharide such as alginate has been widely employed in the formulation of
pharmaceutical solid dosage forms. Wide application of alginate is attributed to its
biodegradability and low oral toxicity. Recent efforts in dosage form development result
in a number of controlled drug delivery systems containing of a drug encapsulated
within a suitable polymer carrier such as alginate. The embedded drug molecules
generally exhibit a fast rate of drug release via diffusion through the pores of the matrix.
However, such rate of drug release is undesirable in the case of need to target the drugs
to the lower part of gastrointestinal tract, particularly, the colon. The objective of this
study was to determine release profiles of calcium ion from calcium alginate beads,
with sulfanilamide, sulfamerazine and sulfathiazole as the model drugs. The percentage
of calcium ion released from the alginate beads in dissolution medium treated by

microwave was compared to those of the untreated dissolution medium.



