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Abstract: Skin has a strong barrier function to protect the body from external harmful factors. This strong barrier func-
tion of the skin makes for any effective substance difficult to permeate through the skin. The purpose of this study
was to evaluate skin permeability of the reduced particle size by non-invasive method. The particles were prepared by
high-pressure emulsification. The niacinamide prepared in a high-pressure emulsification was absorbed 1.56 times higher
than the control sample. In addition, it was found from the sixth layer of keratin that was removed by tape-stripping
method. This was significantly deeper penetration. The whitening efficacy of the sample containing niacinamide was
evaluated before and after 6 weeks of use. The skin color was significantly improved in both pigmented area and
non-pigmented area. Through this study, it was possible to visually and quantitatively confirm the permeability confirm
the permeability of the reduced particle sample into skin.
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Figure 1. Comparison of particle sizes before and after
high-pressure emulsification process. Before the high pressure
emulsification process, the particle size was in the unit of
micro (A), but the
emulsification process became in nano unit (B).

the particles under high pressure
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Figure 2. The skin permeability image of water-soluble and
lipid-soluble substances. The skin permeability of niacinamide
(A), a water-soluble substance, and PTO (B), a lipid-soluble
substance, were measured. Test product penetrate deeper than
control product.
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Figure 3. Quantification of skin permeability of water-soluble
and lipid-soluble substances. The amounts of niacinamide and
PTO were statistically significant in all five layers of
tape-stripped stratum corneum at the site of test samples were
applied (A-B). (Paired t-test T11 p < 0.001, 7T p <0.01, Tp
< 0.05) In the total amount of the substances permeated from
the five stratum corneum layers, both niacinamide and PTO
were significantly higher at the site of the test sample was
applied (C). (Wilcoxon signed-rank test rrt p < 0.001, Tt p
<001, T p < 0.05)
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Figure 4. Evaluation of skin color improvement efficacy of test
sample. The pigmentation of the skin (yellow arrow) was
improved after use of the test sample (A-D).
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Figure 5. Evaluation of skin color improvement efficacy of test
sample. The skin color with pigmentated area was statistically
significant improved after use test product (A) (Wilcoxon
signed-rank test TTTp < 0.001, TTp < 0.01, Tp < 0.0) The
skin color with non-pigmented area was statistically significant
improved after use test product (B). (Repeated-Measures
ANOVA *** p < 0.001, ** p < 0.01, *p < 0.05).
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