UNIVERSITI TEKNOLOGI MARA

IN VIVO SKIN PERMEATION STUDY OF MEDIUM-CHAIN

TRIACYLGLYCEROLS (MCTs)

MUHAMMAD SYAFIQ AIMAN BIN MOHD KAMIL

Dissertation submitted in partial fulfilment of the requirements for

the degree of Bachelor of Pharmacy (Hons.)

FACULTY OF PHARMACY

JUNE 2013



ACKNOWLEDGEMENT

Alhamdulillah, all praise to the Almighty Allah S.W.T for his blessings and
empowerment in order for me to finish this dissertation. I would like to express my

deepest gratitude to all those who gave me the possibility to complete this thesis.

[ would like to thank the Faculty of Pharmacy, Universiti Teknologi MARA
(UiTM) for giving me the opportunity on doing this dissertation, and as partial

fulfillment of the requirement for the Bachelor of Pharmacy (Hons).

I am extremely grateful to my respected supervisor Pn. Salizatul Ilyana binti
Ibrahim, for her guidance and encouragement as well as for all the time she spent
with me for completing this dissertation. Not to forget, I bid thanks to all other
lecturers that involved directly or indirectly in this dissertation and my colleagues
from the Faculty of Pharmacy performing research at the Biopharmaceutical and
Pharmacokinetics Laboratory who supported me in my research work. I would like to

thank them for all their help, support, interest and valuable hints.

Last but not least, I would like to thank my parents for their unfaltering
support and blessing that give me the strength and motivation from the beginning till

the end of this dissertation work. Thank you all and may Allah bless us all.



TABLE OF CONTENTS

Page
TITLE PAGE
APPROVAL it
ACKNOWLEDGEMENTS il
TABLE OF CONTENT v
LIST OF TABLES vi
LIST OF FIGURES vii
LIST OF ABBREVIATIONS iX
ABSTRACT X
CHAPTER 1 (INTRODUCTION)
1.1 Background of the Study 1
CHAPTER 2 (LITERATURE REVIEW)
2.1 Skin Morphology 4
2.2 Skin Model 8
2.3 a- Tocopherol 9
2.4 Medium- Chain Triacylglycerols (MCTs) 10
2.5 Virgin Coconut Oil (VCO) 12

2.6 In Vivo Skin Permeation Study 14



ABSTRACT

This study was carried out to investigate the in vivo skin permeation of a-tocopherol
in medium chain triacylglycerols (MCTs) vehicles namely virgin coconut oil (VCO)
and structured virgin coconut oil (SVCO) creams. MCTs act as permeation
enhancers in pharmaceutical and cosmeceutical formulations. VCO contains mainly
of 12 carbon chain lengths and lauric acid whereas SVCO which was produced by
acidolysis of caprylic acid and VCO contains 60% of caprylic acid with 8 carbon
chain lengths. The skin tape- stripping technique was applied to evaluate the level of
a-tocopherol retained in the stratum corneum (SC). The amount of a-tocopherol was
quantified using high performance liquid chromatography (HPLC). The results
showed that both permeation enhancers increased the permeation of a-tocopherol
into the stratum corneum, viable skin and the skin surface. The amount of a-
tocopherol recovered from the skin surface by VCO was 55 + 12% and SVCO was
60 = 11%. The amount of a-tocopherol recovery from viable skin by VCO was 6 +
13% and SVCO was 7 + 14% while the amount of a-tocopherol recovery from
stratum corneum by VCO was 11 + 12% and SVCO was 12 + 13% respectively. In
conclusion MCTs creams promote the permeation of a-tocopherol into the stratum
corneum, viable skin and skin surface by modulating the barrier function of the skin.



CHAPTER 1

INTRODUCTION

1.1 Background

The skin is the primary defensive barrier for the body to numerous environmental,
chemical, and physical agents, such as ultraviolet light, air pollutants, and chemical
oxidants that cause oxidative stress (Heather er al., 2003). Oxidative stress and
subsequent oxidative damage is likely an important factor in the pathogenesis of skin
cancer and photo aging (Packer et al., 2001). Besides external inducers of oxidative
attack, the skin has to cope with endogenous generation of reactive oxygen species
(ROS) and other free radicals, which are continuously produced during physiological
cellular metabolism. To counteract the harmful effects of ROS, the various
compartments of the skin (stratum corneum (SC)/skin barrier, epidermis, dermis,
subcutaneous) are equipped with layer specific antioxidant systems, which help to
maintain equilibrium between ROS and antioxidants and thus prevent oxidative
stress (Jens et al., 2007). Facial skin, especially, is exposed to a variety of
environmental oxidants and therefore requires antioxidant protection. Because
vitamin E is the most potent lipid-soluble antioxidant in vivo, it is thought to play an

important role in skin protection (Heather et al., 2003).



