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Abstract
Hydrated liquid crystalline vesicles incorporating a edge activator, which confers flexibility to the vesicle membranes, were

prepared and niacinamide was encapsulated in them. The formation of liquid crystalline phases and their thermal phase tran-
sitions were investigated by polarized optical microscopy and differential scanning calorimetry (DSC), respectively. Droplet
sizes of the vesicles were reduced to several tens of nanometers by incorporating edge activators, such as sodium deoxy-
cholate, lysolecithin, or polysorbate 80. The amount of niacinamide permeated into a pig skin increased greatly using the
hydrated liquid crystalline vesicles compared to the case where niacinamide was applied in an aqueous solution state. The
vesicles incorporating 10% sodium deoxycholate increased the amount of niacinamide permeated nearly four times. These re-
sults suggest that edge activators are effective in improving the skin permeability of vesicles.
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Figure 1. Polarized optical micrographs of (a) thermotropic liquid
crystalline phase for HPC 0.9 g/SD 0.1 g/ethanol 0.8 g at R. T. (b)
hydrated liquid crystalline phase for HPC 0.9 g/SD 0.1 g/ethanol 0.8
g/NA solution 1 g at R. T.

Figure 2. TEM image of hydmted liquid crystallme vesicles
incorporating edge activator (SD).
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Figure 3. Conductivity change with addition of NA solution into

ethanol-dissolved HPC/SD mixture (0.9/0.1) g.
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Figure 4. DSC thermograms of (a) thermotropic liquid crystalline
phase for HPC 1 g/ethanol 0.8 g (b) hydrated liquid crystalline phase
for HPC 1 g/ethanol 0.8 g/NA solution 1 g.
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Figure 5. DSC thermograms of various hydrated liquid crystalline
phases with different edge activators.
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Figure 6. Change in the droplet size of hydrated liquid crystalline
vesicles with different edge activators.
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Figure 7. Change in the appearance of hydrated liquid crystalline
vesicle solutions with different edge activators.
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Figure 8. Effect of edge activator on the zeta potential of hydrated
liquid crystalline vesicles.
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Figure 9. Change in the skin deposition of NA encapsulated in
hydrated liquid crystalline vesicles with different edge activators.
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