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Some herbal extracts, especially volatile oils from plants, demonstrated interesting
antimicrobial activity. However, most of them have a limited application due to water immiscibility
and incompatibility with body fluids. The purpose of the study was to solve the problems by
conversion volatile oils into biocompatible oils in water (o/w) nanoemulsions. The volatile oils
used in the study were clove oil, spearmint oil, peppermint oil, optamint oil, eucalyptus oil and tea
tree oil. Factors affecting physical stability of nanoemulsions containing volatile oils such as types
and amounts of volatile oils and surfactants (polyoxyethylene sorbitan monostearate (POS),
PEG-40 hydrogenated castor oil (PGO), sodium lauryl sulphate (SLS) and poloxamer (PLX))
were investigated. The nanoemulsions were prepared by blending oil components with water
phase and then evaluated for particle sizes, particle charges of oil droplets and other physical
stabilities. The optimized formula was also tested for the antimicrobial activity. The results
demonstrated that types and amounts of surfactants and volatile oils affected the physical
stability. Formula containing PGO showed good physical stability and the droplet size was in
nanometer range. The droplet size was decreased from 2.163 pm to 114 nm as increasing
amount of PGO from 1 to 10 %w/w. Formula containing volatile oils such as spearmint oil,
peppermint oil, optamint oil, eucalyptus oil and tea tree oil showed good physical stability and the
droplet size was in nanometer range when combined with soybean oil at a ratio 1:1. However,
formula containing clove oil showed cracking after storage. The result suggested that chemical
components and polarity of clove oil affected physical stability of emulsion. The selected formula
was determined for antimicrobial activity against Streptococcus mutans 104B using broth dilution
method. The nanoemulsions demonstrated 100% inhibition. The possible mechanism might be
involved with the disruption of bacterial cell wall. In conclusion, the study demonstrated the crucial
variables that determined the properties of nanoemulsions. The knowledge gain in this study
could support the formulation of stable and effective antimicrobial nanoemulsions in the near

future.
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