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Abstract: Oil/water (O/W) nanoemulsions are effective vehicles to change the permeability of the skin. In this study,
we focused on the preparation and characterization of nanoemulsion which serve as colloidal carriers for the dermal
application of ceramide IIIB (CIIIB) and stratum corneum (SC) lipids such as cholesterol, and palmitic acid. In order
to optimize the nanoemulsions, emulsification process conditions were conducted with regard to droplet size,
nanoemulsion stability, and solubility of CIIIB. A decrease in droplet size was observed through emulsification
temperature of 80 ‘C and phase inversion composition (PIC) method. CIIIB has low solubility in oil and water. When
the concentration of CIIIB was increased, the droplet size of nanoemulsion was increased. When Lipoid S75-3 was
added to the oil phase, the solubility of CIIIB increased, indicating some interactions shown in DSC measurements.
CIIB and SC lipids could be successfully incorporated in nanoemulsions without crystallization or physical instability.
In conclusion, a stable nanoemulsion containing the SC lipids could be effective as an efficient moisturizing system
for skin.
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Table 1. Materials for Experiments
INCI name Trade name Company
Ceramide Ceramide IIIB Evonik (Germany)
Palmitic Acid Palmitic Acid Hayashi Chem. Ind. (Japan)
Cholesterol Cholesterol Sigma-Aldrich (Japan)
Polyoxyethylene (20) Sorbitanmonooleate Tween 80 Croda (UK)
Sorbitan Monooleate Span 80 Croda (UK)
Hydrogenated Phospholipid Lipoid S75-3 Lipoid (Germany)
Isononyl Isononanoate KAK 99 Kokyu Alcohol (Japan)
EDTA-2Na EDTA-2Na AKZO (Netherlands)

Table 2. Nanoemulsion used for Optimizing Emulsification Processing Parameters

Compound Content (w/wt%) Property

Oil phase Disperse phase
KAK 99 1.0, 2.0, 3.0 Liquid lipid

LipoidS75-3 0.1, 0.2, 0.3, 0.4, 0.5 Co-surfactant
Tween 80 3.0, 3.5, 4.0, 4.5 Hydrophilic surfactant
Span 80 0.1, 0.2. 0.3, 04, 0.5 Lipophilic surfactant

Ceramide IIIB

0.1, 0.3, 0.5, 0.7, 1.0

Related stratum corneum lipid

Palmitic acid 0.05, 0.1 Stratum corneum lipid
Cholesterol 0.05, 0.1 Stratum corneum lipid
Water phase Continuous phase
EDTA-2Na 0.05 Preservative
Water to 100 Deionized water

Bold numbers indicate the content of the compounds for optimizing emulsification processing parameters.
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Figure 1. Effect of emulsification temperature on mean droplet
size and polydispersity index.
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Figure 2. Photograph of emulsions prepared from Tween
80/Sapn 80/ceramide IIIB/KAK99/water system using PIC
process varying the concentration of ceramide IIIB, (a): 0.1
wt%, (b): 0.3 wt%, (c): 0.5 wt%, (d): 0.7 wt%, (e): 1.0 wt%.
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Figure 3. Effect of concentration of ceramide IIIB on mean
droplet
immediately after production and filled bars show mean droplet

size; empty bars represent mean droplet size

size after storage at room temperature for 4 weeks.
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Figure 5. Photograph of emulsions varying water volume
fraction, (a): 0, (b): 0.01, (c): 0.03, (d): 0.05, (e): 0.1.
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Figure 6. Effect of increasing water concentration on the
electrical conductivity and apparent shear viscosity of emulsions
varying water volume fraction, (a): 0, (b): 0.01, (c): 0.03, (d):
0.05, (e): 0.1 (M; viscosity, @; electrical conductivity).
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