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Nano-emulson Formed with Phospholipid-Nonionic Surfactant Mixtures and its Stability
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Abgtract: 1In this study, O/W type nano-emulsions were prepared by phospholipid-nonionic surfactant mixtures and oc-
tyldodecylmyristate using the phase transition low-energy emulsification method. The nano-emulsions were formed only
in the very narrow area of the concentration of mixed surfactant and oil molar ratio of around 1 : 1. The particle size
of the emulsions was decreased as adding the agueous phase into the emulsions after phase inversion point unlike the
emulsions formed only with nonionic surfactant. Nano-emulsion was stable a room temperature for more than a month.
Thus, the nano-emulsions containing phospholipids can be widely used as a cosmetic formulations.
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Table 1. Materids for Experiments

Chemical name Trade name Company
Hydrogenated Lecithin Nikkol Lecinol S-10 Nikko Chem. (Japan)
Polyoxyethylene Sorbitan Monooleate Tween 80 Croda (UK)
Sorbitan Monooleate Span 80 Croda (UK)
Octyldodecylmyristate ODM Kokyu Alcohol (Japan)
Ethylenediaminetetraacetic acid-2Na EDTA-2Na AKZO (Netherlands)
Methyl Paraben Danisol M Nipa (Japan)
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Figure 1. PIC emulsification process on the phase diagram
of the system of Tween 80/ Span 80/ Lecinol S-10/ ODM/
water.
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Figure 2. Effect of surfactant to oil ratio on the droplet
diameter produced by the PIC method. Emulsions were
prepared using 5.0 wt% of mixed surfactant, 1.25 - 7.5 wt%
oil and 88 - 93 wt% water phase.
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Figure 3. Nanoemulsion formed region on the phase diagram
of the system : mixed surfactant (Tween 80, 3.23 wt%;
Span 80, 1.1 wt%; Lecinol S-10, 0.67 wt%)/ ODM/ water.
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Figure 4. Effect of increasing weater concentration on the
electricd conductivity and apparent shear viscosty of
emulsions a a fixed surfactant-to-oil ratio of 1.0.
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Figure 5. Effect of increasing water concentration on the
gopearance of emulsons a a fixed surfactant-to-ail ratio of 1.0.
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Figure 6. Effect of increasing water concentration on the
droplet diameter of emulsions a a fixed surfactant-to-oil
ratio of 1.0.
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Figure 7. Droplet diameter against time obtained in system
of emulsons a a fixed surfactant-to-oil ratio of 1.0 and
variance of water content, Il : 20 wt%, € : 35 wi%, A
45 wt%, @ : 55 wt%, [ : 80 wi%.
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