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ABSTRACT

In the 21st century, development of functional cosmetics that have a definite
effect and are proved by evaluation method objectively becomes popular. Thus,
we developed the new measurement method of skin characteristics and made
clear a phenomenon of the skin which was not elucidated by the developed
measurement method. In addition, we performed a new field cosmetics
development by the knowledge of provided skin and confirmed the objective
effectiveness.

It is crucial to develop accurate measuring method for skin pigmentation in
preparation of effective whitening agents or cosmetics. We have developed the
method to calculate the concentration of melanin and hemoglobin from skin
reflection spectrum using multiple regression analysis, assuming that
Lambert-Beer's law is applicable to skin reflection spectrum among 500-700nm
and that the absorption spectra of skin is expressed as linear summation of
melanin in epidermis, hemoglobin in vessel blood and absorption in dermis.
This method can estimate skin pigmentation quantitatively without influence of
pimples and reddish face. So, it seems to be very useful in the efficacy test of
depigmentation products.

Skin surface micro-topography (SSMT), consisting of pores, ridges and
furrows, reflects the skin condition and is an important factor determining the
aesthetics of the skin. To improve the accuracy of SSMT analysis, we
established a three-dimensional analysis method and developed various
parameters including the skin ridge number, and applied the method to study the
age-dependent change in skin. The method proposed to analyze SSMT
three-dimensionally is an effective tool with which the condition of the skin
is characterized.

Transparency of the skin is an important factor for realizing beautiful skin,
but it is unclear how skin physiological characteristics can give transparency.
We developed an optical instrument that could independently measure a diffuse



reflection as well as a specular reflection and analyzed the relationship among
skin transparency and reflection light. It was shown that there was a strong
positive correlation between the skin transparency and the intensity of the
diffuse reflection light. The results of analysis showed that a highly transparent
skin has a fine skin surface texture with a high hydration of stratum corneum, a
low melanin content and a low hemoglobin content. On the basis of these results,
we developed an essence that can improve skin transparency.

We have examined dark eye circles dermatologically and made clear the
factor related to it. An increased amount of hemoglobin and decreased
hemoglobin oxygen saturation were observed at the site of dark eye circles. We
also observed that the blood flow rate was slow at dark eye circles in
comparison with cheek. On the basis of these results, we developed anti-dark
eye circle cosmetics that can improve blood circulation, reduce melanin content
and maintain high moisture retention in the skin. After three weeks usage of this
product, it was confirmed that dark eye circles were improved, judging from the
result of non-invasive instrumental measurements.
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