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Abstract

Microemulsions and nancemulsions were evaluated as delivery vehicles for topical
application of plaunoi extract (Croton stellatopilosus Ohba) to treat dermatitis. Plaunotol, a
constituent of plaunoi, has been shown to possess antimicrobial activity. The ternary phase diagram
of Tween 80/Span 80 (1:1} as surfactant/cosurfactant, virgin coconut oil as oil phase and water as
aqueous phase was constructed to identify the micreemulsion region. Two formulations of
microemulsions containing 70% or 80% ww surfactant mixture were selected to represent w/o and
ofw microemulsicns, respectively. High pressure homogenization process was used to prepare olw
nanoemulsion which contained 5% w/w surfactant mixture. In this work, 2% w/w plaunoi-loaded
formulations were prepared and investigated for their physical property (size and viscosity), efficacy
and safety. The plaunci-loaded microemulsions {(ME1-P (w/o} and ME2-P (ofw}) were transparent

and dark yellow whereas the nanoemulsion containing the extract (NE-P) appeared milky. The



average sizes of unloaded and plaunoi-loaded formulations were found to be considerably different.
The apparent viscosities of microemuisions ME1-P and ME2-P were much higher than that of
nanoemulsion NE-P. Transmission electron microscope revealed the spherical structures of ME1-P,
ME2-P and NE-P. The effectiveness of these carrier systems was further evaluated in vitro using
modified Franz diffusion cell, synthetic membrane (release study) or excised newborn pig skin {skin
penetration and retention studies}. The in vitro release data showed that the release rate of plaunotol
from NE-P was greater than that from ME1-P and ME2-P. With regard to in vitro skin penetration, it
was found that o/w microemulsion (ME2-P) could deliver plaunotol through newborn pig skin. In
contrast, the permeation of plaunotol through excised skin was not observed in the case of wfo
microemulsion (ME1-P} and nanoemulsion (NE-P). Unlike ME1-P, the accumulation of plaunctol
within the skin was observed in the formulations ME2-P and NE-P. Additionally, antimicrobial
properties of ME1-P, ME2-P and NE-P containing 2-4% wiw plaunoi extract were investigated using
a cylinder-plate method. Staphylococcus aureus, Staphylococcus epidermidis and Propionibacterium
acnes were the tested gram microorganisms. it was found that the plaunci-loaded formulations
exhibited antimicrobial activities against S. aureuys. The inhibition zones of the formulations ME1-P
(2, 3 and 4%) and NE-P (2 and 4%} were significantly larger than those of their corresponding blank
formulations. In the case of S. epidermidis, the plaunci-loaded formulations tended to exhibit larger
inhibition zones in comparison with the blank. For P. acnes, with the exception of ME1-P, there were
no significant differences in the inhibition zones between the unloaded and loaded formulations. In
general, a 2% plaunoi extract appeared to be the optimum concentration. The skin irritation potential
of 2% plaunoci-loaded microemulsions ME1-P, ME2-P and nanoemulsion NE-P were further
evaluated using in vivo acute dermal irritation test in rabbits. The scores of dermal reaction were
used as an index of skin damage caused hy these formulations. The treated patches were applied
onto the skin of three rabbits for 4 hrs. After removal of the patches at 1 hr, all treated rabbits
exhibited slight erythema of skin following the application of microemulsions ME1-P and ME2-P. The

dermal irritation was not observed in all treated rabbits in the case of the nanoemuision NE-P, These
results suggest the potential use of nancemulsions for topical delivery of plaunoci extract.
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