UNIVERSITI TEKNOLOGI MARA

INCORPORATION OF GAMMA LINOLENIC ACID
WITH SODIUM CARBOXYMETHYL CELLULOSE
USING SURFACTANT SYSTEM IN THIN FILM
PREPARATION

SITI NAZILA BINTI ISHAK

Thesis submitted in fulfillment of the requirements for the
Bachelor of Pharmacy (Hons.)

Faculty of Pharmacy

June 2015



ACKNOWLEDGEMENTS

All praise and glory to Almighty Allah SWT who gave me patience and spirit in
order to complete out this research work. Peace and blessing of Allah SWT be upon last

Prophet Muhammad SAW.

I would like to express my gratitude and appreciation to my supervisor Dr. Nor
Amlizan binti Ramli for her guidance, caring, patience and providing me a laboratory
with a condusive environment for doing this Final Year Project Research. My
appreciation also goes to my co-supervisor Dr Zolkapli Eshak for his assistance,
guidance and patience in teaching and his well explaining in using scanning electron

microscope and writing a thesis.

Special thanks to laboratory assistance, Puan Hanim and Science Officer, Cik
Meliza as well as all the staffs of Pharmaceutics Laboratory for their knowledge-sharing
and assistance that enabled me to complete my laboratory works. I extend this
acknowledgement and love to my parents, brother and sisters, who have been with me

all the time to spur my spirit.

Alhamdulillah. Thank you.



TABLE OF CONTENT

APPROVAL BOR ......concommammesemsansss smssmassmmsmmsm s s ssssmssmmss s mms s s sssssssas sses ssssss sassosnes il
ACKNOWLEDGEMENTS......cuttiiiiiiineeerteni ettt st st s s s s il
TABLE OF CONTENT eommeiamms i s s i s s Sasms e v
LIST OF ABBREVIATION.......ciiiiiiiiiiiiiie ittt st vi
LIST OF TABLES. ...oucmcmmmeuscrmmmvomuns ssasms nesnises ossnssas s ons s o s s s s sy vii
TABT OF FICGTUIRIES o cnssi sssssosisissise st 75654550 85058055.65 55350 5 00050 530 o 5 viii
ABEBTRALT ... s siosss e s evsmi s o e o s s s s s s arsess s 1
CHAPTER 1.0 INTRODUCTION o s st i s s mesemms 8 s 2
1.1 BackrOMIa OF SIITUGE .00 mmss onnsssss s ismins o655 o8 5555 5o 56,45 56555408 5057555 55 . 955 2
1.2 Problem Statement ............coouiiiiiiiiiiiiieeeiie e 3
1.3 ODbJective OF STUAY ...oeiiiiieiiieiiieiie e 4
1.4 Significance of StUAY ........cooiiiiiiiiiiiiiiee e 4
L5 HYPOURESIS ... e 4
CHAPTER 2.0: LITERATURE BENVIBEW. ..o smsamnumasinnnisrsmssmsssssmssmissismmsins 5
2.1  Topical Thin Film Drug DeliVery ..........ccooviiiiiiiiiiiiiiieeeeeee e 5
2.1.1 Surfactant and Solubilizing Agent in Thin Film Preparation............................ 6

2.2 Gamma Linolenic ACIA ..........coouiiiiiiiiniiiiierieeieeeete e 7
2.2.1  Roles of GLA as Anti-Inflammatory ............cccoooeiiiiiiiiiieniieniieiiicieesieenieee 8

2.3 Sodmm Carboxymethyl cellulose { SCMO ). o .msiwmmimssmmsssmsissmoimsssmininimses 9
2.4  Physical and Mechanical Evaluation Test............ccccceeiiiiiniiiniiiniiiiiicieceeen 10



ABSTRACT

This study was done to develop an optimized film formulation of GLA with SCMC
using surfactant system. Thin films offer more dosage flexibility and ease of use, less
irritation potential, better cosmetic appearance, higher simplicity of manufacture, and longer
duration of drug release. GLA is an essential fatty acid and currently being used by
dermatologists to treat skin problem such as atopic dermatitis, acne, psoriasis and rheumatoid
arthritis. Sodium carboxymethyl cellulose (SCMC) is a cellulose type polymer derivative and
commonly acts as a water soluble polymer in thin film preparation. Incorporation of 2.5%
(w/w) GLA with 1.5% (w/w) to 2% (w/w) SCMC in a thin film preparation by solvent
casting method. Several thin films were prepared by a single or combination of surfactant:
PVP, Tween 80 and lecithin, in order to investigate the relationship between the surfactant
system and physical properties of thin film. The mechanical properties and surface
morphology also was determined by using texture analyser and SEM respectively. Film 8 that
was formulated by incorporating of 2.5% GLA with 1.5% SCMC and 3% PVP has a good
physical and mechanical properties, also appear smooth and even surface under SEM

examination.



CHAPTER 1.0 INTRODUCTION

1.1 Background of studies

Topical thin film preparation is gaining interest due to its ability to overcome
problems of certain formulation such as lotions and creams as that treatment needs to be
applied multiple times a day during the treatment period meanwhile topical thin film does
not. Multiple times application may cause inconvenient and can adversely affect patient
compliance (Mathiowitz, Laulicht, Bakhru, & Steiner, 2014). Besides that, compared with
transdermal patches, films does give better improvement in terms of dosage flexibility and
ease of use, less irritation potential, better cosmetic appearance, higher simplicity of

manufacture, and longer duration of drug release. (Mathiowitz et al., 2014)

Gamma linolenic acid (Choudhary, Patel, Chhalotiya, Patel, & Kundawala) is an
essential omega-6 fatty acids mostly found in borage oil, and evening primrose oil (EPO).
GLA is currently been used by dermatologists to treat skin problem such as atopic dermatitis,
psoriasis and rheumatoid arthritis (H. R. Lee et al., 2014) . Supplementation with GLA will
increased GLA and dihomo-gamma linolenic acid (DGLA) in blood therefore, DGLA will
support the anti-inflammatory process and anti-proliferative process by conversion of DGLA
into prostaglandin E 1 (PGE1) (Simon et al., 2014). GLA is classified as polyunsaturated
fatty acid (PUFA) and this essential fatty acid plays many important roles along with non-
essential omega-3 fatty acids in human body system. For example, they are important in the
regulation of normal growth and development of the body, brain function, help skin and hair
growth stimulation, maintain bone health, regulate metabolism, and maintain the reproductive

system in human (D. Ehrlich, Steven, 2011).



