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Abstract: In this study, low viscous O/W (oil-in-water) nano-emulsion with fatty acid and fatty alcohol was prepared
by phase inversion emulsification method using Tween 80 and Span 80 widely used in cosmetic products. The par-
ticle size of the nano-emulsion was increased as increasing the concentration of fatty alcohol in oil phase. Adjusting
the HLB of mixed surfactants, a stable nano-emulsion with a narrow size distribution was produced. Similar change
in viscosity and electrical conductivity in both systems containing fatty acid and fatty alcohol was shown in the vi-
cinity of the phase inversion point. However, high viscosity was shown in a wide range of different aqueous fraction
unlike the system consisting only oils and surfactants. The low viscous nano-emulsion with less than 100 nm droplet
size was stable for one month or more at room temperature. O/W nano-emulsions with low viscosity containing fatty
acid or fatty alcohol produced by low-energy emulsification method can be widely used as formulations of cosmetics.
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Table 1. Materials for Experiments
INCI name Trade name Company
Lauric acid Lunac L-98 Kao Chemicals (Japan)
Myristic acid Lunac MY 98 Kao Chemicals (Japan)
Stearic acid Lunac S-98 Kao Chemicals (Japan)
Polyoxyethylene (20) sorbitanmonooleate Tween 80 Croda (UK)
Sorbitan monooleate Span 80 Croda (UK)
Liquid paraffin Lily 70 Kukdong (Korea)
Isononyl isononanoate KAK 99 Kokyu Alcohol (Japan)
Cetostearyl alcohol Lanett O BASF (Germany)
EDTA-2Na EDTA-2Na AKZO (Netherlands)
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Figure 1. Droplet diameter as a function of concentration of
cetostearyl alcohol in oils (@; Liquid paraffin, O); isononyl
isononanate) with Tween 80 : Span 80 (= 3.9:1.1).
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Figure 2. Droplet diameter as a function of concentration of
stearic acid in isononyl isononanate phase with Tween 80 :
Span 80 (= 3.9:1.1).
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Figure 3. Droplet diameter as a function of carbon number of
fatty acid (concentraion = 0.1 wt%) in isononyl isononanate
phase with Tween 80 : Span 80 ( = 3.9: 1.1).
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Figure 4. Droplet diameter as a function of the HLB value for
samples with cetostearyl alcohol/isononyl isononannate =
0.1/0.9, o (W’ ¥&) = 0.08 and preparation temp. = 80 C.
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Figure S. Effect of increasing water concentration on the
electrical conductivity and apparent shear viscosity of
emulsions at a fixed surfactant-to-oil ratio of 1.67 (M,
viscosity, @; electrical conductivity).
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Figure 6. Effect of increasing water concentration on the

appearance of emulsions at a fixed surfactant-to-oil ratio of
1.67.

(1) Tween 80 + Span 80/water/isononyl isononannate+stearic
acid (3.9 wt% + 1.1 wt% + 3.0 wt% + 0.1 wt%): oil/water
volume ratio (A); 8, (B); 2.48, (C); 1.6, (D); 1, (E); 0.8, (F);
0.35, (G); 0.27, (H); 0.2, (I); 0.18.

(2) Tween 80+Span 80/water/isononyl isononannate+cetostearyl
alcohol (3.9 wt% + 1.1 wt% + 3.0 wt% + 0.1 wt%): oil/water
volume ratio (A); 8, (B); 2.48, (C); 1.6, (D); 1, (E); 0.8, (F);
0.35, (G); 0.27, (H); 0.2, (I); 0.18.
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Figure 7. Droplet diameter against time obtained in system of
emulsions at a fixed surfactant-to-isononyl isononanate with
W 0.1 wt%, A: 0.3 wt%, @: 0.5 wt% of cetostearyl alcohol.
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