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ABSTRACT

The aim of this research thesis study was to develop the nanodelivery system
of the oils from Thai medicinal plants that have antityrosinase or antioxidant activity.
The development of nanodelivery system of the oils was done by microemulsion
technique. According to this development, the factors influencing microemulsion
formation, physicochemical and stability of microemulsions were investigated. The
reason of microemulsion development is that microemulsion has many advantages
such as spontaneous formation, thermodynamic stability, improved drug
solubilization and bioavailability, and ease of manufacturing and scale-up. In this
research, twenty nine oils from Thai medicinal plants were evaluated for their
antioxidant and tyrosinase inhibition activities. The results from antioxidant test by

ferric reducing antioxidant power (FRAP) method found that O.gratisimum Linn. oil



Vi

gave the highest activity with equivalent concentration (EC) value of 3.743mM/mg.
The results from ABTS free radical scavenging assay expressed as trolox equivalent
antioxidant activity (TEAC) value of this oil was 1.059mM/mg. Tyrosinase inhibition
activity test was done for searching of oil possessed the skin whitening action. It was
found that H. cordata Thunb. oil showed the highest tyrosinase inhibition value of
74.86% followed closely by the oil of C. citratus Stapf. (lemongrass) with the
inhibition values of 73.89%. C. citratus Stapf. oil was selected for further study on
phase diagram construction due to its high yield value and its high antityrosinase
activity with some antioxidant activity. S. indicum Linn. (sesame) oil was selected as
representative of fixed oil in this comparative experiment.

Pseudoternary phase diagrams of lemongrass oil and sesame oil were
constructed to investigate the microemulsion area by using titration method. For each
phase diagram, the weight ratios of the oil and the surfactant system were varied and
titrated with water. The surfactants used in this study were of non-ionic type such as
Tween 20, Tween 85, Brij 97 and Triton X114. Six straight alcohols (ethanol, n-
propanol, n-butanol, n-pentanol, n-hexanol and n-octanol) were used as co-
surfactants. The surfactant system was composed of one surfactant and one co-
surfactant. The effect of ratio of surfactant to cosurfactant was investigated. The
results could be concluded that Tween 20 was suitable for lemongrass oil whereas
Tween 85 gave the highest microemulsion area for sesame oil. Ethanol showed the
best co-surfactant for both lemongrass oil and sesame oil with the ratio of surfactant
to ethanol of 2:1.

Sodium chloride and calcium chloride with concentrations of 0.1, 0.5 and 1 M

were added into the aqueous phase of this experiment to study the effect of ionic



vii
strength and concentration of electrolytes. The results found that both types of
electrolyte had no significant effect on microemulsion area. The effect of pH was
studied in the range pH of 4.0 - 8.0. The results revealed that pH 4.0 - 6.0 did not
affect the area of the microemulsions of lemongrass oil and sesame oil. However, the
microemulsion areas of both oils were decreased at pH 8.0.

The suitable microemulsion base formulas were selected from the
pseudoternary phase diagrams of each oil. Clotrimazole was loaded to the selected
microemulsion bases to a concentration of 1%. All selected microemulsions showed
the conductivity higher than 50 pS/cm indicating that they were o/w type
microemulsions. The microemulsions of lemongrass oil could be prepared with or
without cosurfactant, while sesame oil microemulsion formation needed cosurfactant.
The droplet size of lemongrass oil microemulsion base ranged from 24.54 to 52.64
nm which was smaller than sesame oil microemulsion base which possessed the size
range of 74.58 to 76.38 nm. It was found that the droplet size of microemulsions
loaded with clotrimazole was bigger than that of the microemulsion base.

The release profile of clotrimazole microemulsion was done at 37°C for 10 hr
using 50% ethanol as a dissolution medium. The result showed that the release of
drug loaded in the lemongrass oil microemulsions was faster than that loaded in the
sesame oil microemulsions. This was considered to be due to smaller droplet size of
the lemongrass oil microemulsion.

Stability test of the microemulsions was done for a period of 5 months kept in
4°C, 30°C (room temperature) and 45°C. The results revealed that the physical
property of microemulsion bases of lemongrass oil was stable as same as the drug

loaded microemulsions. No physical change such as phase separation or precipitation
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was observed. However, some drug chemical change was revealed. Clotrimazole
loaded in the microemulsions was decomposed at 45°C. The Kkinetic decomposition of
drug was proposed to be the first-order kinetic. More than 80% of drug still remained
in the microemulsions kept at 4°C and 30°C. Therefore, the microemulsions showed
high stability when kept at room temperature or in the refrigerator. Sesame oil
microemulsion showed same stability as lemongrass oil microemmulsion. However,
the sesame oil microemulsion expressed more intense yellow.

In conclusion, microemulsions of lemongrass oil and sesame oil were the
suitable nano-vehicles for clotrimazole due to their high stability, small size and good
appearance. The lemongrass oil microemulsion formulations composed of
10/33/17/40 of oil, Tween 20, ethanol, water and the sesame oil microemulsion
composed of 10/40/20/30 of oil, Tween 85, ethanol, water were the best formulations
that should be further developed as the drug nanodelivery for clinical use. Both were
different in quantity of surfactant systems the sesame oil microemulsion required a

higher amount of surfactant than lemongrass oil microemulsion.
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