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ABSTRACT

Nanoemulsions are a class of emulsions with fine droplet size in the range of 20 —
500 nm. Nanoemulsions are not thermodynamically stable and because of that their
characteristics will depend on the preparation method. The aim of this study is to
investigate the effect of formulation and preparation variables of nanophase gel as
pre-nanoemulsion intermediate over nanoemulsion properties. Pre-nanoemulsion gel
formulation was first developed by varying sucrose monoester as surfactant,
glycerol/water (8:2) and grapeseed oil composition to form cubical liquid crystalline
system or nanophase gel. An emulsion in nano droplet size is produced by the
mixing of pre-nanoemulsion gel with distilled water under gentle agitation. The
effects of different mechanical energy on droplet size and stability of nanoemulsion
were then determined with respect to sucrose monoester and grapeseed oil
composition variation. Pre-nanoemulsion gel formulation uses sucrose monoester
combination produces smaller mean droplet size as compared to single sucrose ester
formulation. Droplet size of nanoemulsion produced by using both stirrer and
homogenizer showed no noticeable difference. In addition, both methods produced
unstable nanoemulsion. The destabilization of nanoemulsion in long term process
could be attributed to Ostwald ripening. However, the rate of separation will be
lowered if the surfactant concentration increases.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Emulsion is a metastable system whereby two immiscible liquid phases; usually
oil and water are mixed together which stabilized by emulsifying agent. This biphasic
characteristic of emulsion is regarded analogy to our skin which consists of hydrophilic
and lipophilic components. It gives good feeling on the skin, easy application and good
consumer appeal as compared to other type of cosmetics vehicle such as waterless oil
and gel (Paye, et al., 2006). Because of these reasons, emulsion is one of the most

widely used and preferred vehicle in cosmetics.

Nanoemulsion, an emulsion of oily phase dispersed in an aqueous phase of 20 —
500 nm in size (Pey et al., 2006). It has been increasingly important as potential vehicle
in cosmetics. Their very small droplet size gives them many advantages over the
traditional emulsion which in favor of cosmetics; they posses long term physical
stability against creaming and coalescence stability (Sol'e et al., 2006, Pey et al., 2006),
great skin compatibility (Kamat et al., 2006) and penetration (Marta et al. 2007), good
hydration power, transparent in nature (Sonneville-Aubrun et al. 2004), and can

solubilize much more oil (Shafiq et al., 2006).



