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Ethosome is a liquid crystalline vesicle prepared by hydration of ethanol-dissolved lecithin with a solution containing
hydrophilic components. Investigation of factors affecting the entrapment efficiency and particle size of ethosomes was carried
out, because the high entrapment efficiency and small particle size are prerequisite in developing ethosomes as a drug delivery
system. The variations of properties of ethosomes with constituent composition and preparation method were examined using
a calcein as a hydrophilic marker. It was observed that the amount of ethanol and calcein solution, phosphatidyl choline
content in lecithin, preparation temperature, stirring rate, and PBS addition method had a considerable effect on the properties
of ethosome. Sonication treatment resulted in the reduction of entrapment efficiency of ethosome, which was due to the
release of entrapped components in the vesicles by strong sonication vibration.
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Figure 1. Typical process scheme for the preparation of calcein
entrapped ethosome.
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Figure 2. Effects of ethanol content on the (a) entrapment effi-
ciency and (b) particle size of ethosome.
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Figure 3. Effects of calcein solution content on the (a) entrapment
efficiency and (b) particle size of ethosome.
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Figure 4. Effects of added amount of PBS on the (a) entrapment
efficiency and (b) particle size of ethosome.
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Figure 5. Effects of lecithin composition and cholesterol addition
on the (a) entrapment efficiency and (b) particle size of ethosome.
Ch20 denotes HPC95/Cholesterol (80/20, w/w).
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Figure 7. Effects of preparation temperature on the (a) entrapment
efficiency and (b) particle size of ethosome.
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Table 1. Entrapment Efficiency (EE) and Particle Size (PS) of
Ethosomes Prepared with Various Methods

Preparation method EE (%) PS (nm)
Typical method (as Figure 1) 80 £ 5 68 = 10
1) Stirring rate : 520 rpm 67 £ 5 490 + 95
2) Sonication for 5 min 41 + 6 105 + 15
3) Sonication for 10 min 25+ 7 83 + 15
4) Addition of PBS at once 48 £ 6 230 + 80
5) Rapid cooling with ice water 79 £ 5 70 + 10
6) Addition of pure water - 73 £ 10
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Figure 8. Conductivity change of ethosome suspension with soni-
cation time.
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