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ABSTRACT

The objective of this research was to develop and evaluate propolis-entrapped solid lipid
nanoparticles (SLN) using krabok wax as lipid matrix. Krabok wax is a natural wax extracted from
seeds of Irvingia malayana Oliver Ex Bennett, a tropical tree grown in Chiang Mai’s forest. The
constituents and physicochemical properties of the wax were determined and documented.
However, krabok wax has not been applied for developing SLN. Therefore, krabok wax is used in
this study as fatty component of SLN. This can increase the benefit and value of krabok wax.
Propolis is a natural resinous substance obtained from bees’ hive. It exerts effective activity against
various bacteria, viruses and fungi. However, as a resinous substance with very poor aqueous
solubility, it is difficult to incorporate propolis into the preparation. Accordingly, their
pharmaceutical and cosmetic applications are limited. The nanoparticles technology was then apply
to overcome the aforementioned limitation. In this study, SLN was prepared by two methods: using
high shear homogenization followed by ultrasonication (method A) and by high pressure
homogenization (method B). The physical properties, the percentage of propolis entrapment
efficiency and accelerated stability study of SLN prepared by two different methods were evaluated
and compared. The results showed that the particle size of SLN obtained from both methods was in

the range of 500-600 nm with zeta potential of -42.23 mV to -53 mV. The propolis-entrapped SLN



prepared by high pressure homogenization method showed smaller particle size than those prepared
by method A. The percentage of propolis entrapment efficiency using method A and B were
significantly different (51.74% and 58.45%, respectively). The percentage of entrapment efficiency
of propolis in SLN prepared by method B was higher than method A. The physical characteristics,
the color and odor of SLN obtained from both methods were similar. The obtained SLN was further
subjected to the accelerated stability test of heating-cooling cycles for 8 cycles and stored
isothermally at 4°C, 30°C and 45°C for 30 days. The preparations showed good physical
characteristics and no sign of phase separation at the end of the stability study. The primary skin
irritation test of the SLN performed in 30 normal volunteers showed no sign of irritation. The results
from this study demonstrate the potential of using krabok wax for propolis-entrapped SLN
formulations. This was due to the higher energy applied during SLN preparation by high pressure
homogenization. Moreover, propolis can be incorporated successfully in pharmaceutical and

cosmetic preparations.



