Measurement of skin colors of world population and

application for preparing make-up products

Sadaki Takata, Makio Akimoto, Motoji Takahashi, and Shigenori Kumagai

Shiseido Research Center (Shin Yokohama)

 2-2-1, Hayabuchi, Tsuzuki-ku, Yokohama 224-8558, Japan

   The expression of skin color is an extremely important element in the evaluation of cosmetics. There have previously been many reports on the measurement of skin color. However, skin color differs largely depending on sex, age, or race, and it has been pointed out that the data reported so for has not necessarily been adequately quantitated. There are also large discrepancies due to a difference in measuring instruments, while reliable measurement values have been sought. In this study, we attempted to analyze the skin color of women from the world using identical conditions. The skin colors of women over the world were measured to clarify the characteristics of skin color. The data were used to design new cosmetics in consideration of the optical properties of skin.

   A total of 1703 women at 20~40 years of age including Caucasian, Mongoloid, and Negroid were used for color evaluation at an identical skin site. The skin colors at right and the left sites on the check and the forehead were determined under the same conditions for a period as long as seven years from 1992. Skin color measurement was performed by using a spectrometric colorimeter. Spectra reflectance was measured for each interval of 10 nm in a range of 400~700 nm. The light reflected from an area of approximately 12mm in diameter is received. Measurement was performed three times at each site in the above mentioned sites excluding uneven-colored and damaged one and the respective mean values were used for analysis. The contact pressure was kept constant to minimize the measurement error due to the head contact with the skin.

   The skin color distribution expressed by Munsell color system for the representative 800 women chosen from 1703 in the whole world. The mean value of Munsell scale was 3.1YR6.4/3.7 for the Caucasian women, 4.9YR6.2/3.8 for the Mongoloid, and 4.8YR4.1/3.4 for the Negroid. These data show that the skin lightness of Caucasian women was similar to that of Mongoloid and both values of lightness were within a range of 6.2~6.4. The Caucasian  women’s skin was more reddish than the other. The mean lightness of Negroid women’s skin was lower by about two than either lightness of Caucasian and Mongoloid women, showing that the former skin was different from the latter two in respect of skin lightness. Moreover, race-specific skin spectral reflectance that was estimated from the measurements of a total of 1700 or more women over the world. The skin color differences among races were well reflected in these values. These facts suggest that melanin pigment and blood hemoglobin in the skin might be the important determinants of skin color. Quantitative evaluation was made to clarify the effects of melanin pigment and hemoglobin on skin color. Conventionally,  erythema and melanin indices have been well known as such determinants.  These determinants were defined on the basis of  pigment absorption, which varies with wavelength, but no data of all visible light range were taken into consideration. Therefore, we modified those conventional indices and defined new respective indices which reflect various spectral information of whole visible region. There was very close correlation between the factors related to melanin and hemoglobin, indication that skin color differences between Caucasian and Negroid women could be expressed with two factors as to hemoglobin and melanin. The present results were applied to formulate new cosmetics in consideration of the optical properties of skin. Two kinds of mica powders coated with thin titanium dioxide were used as the basement of powder materials for adjustment of interference light. For color correction of high hemoglobin factor skin, powders attached with fine spherical Polymethylmethacrlate powder after coating with titanium thin film on mica was used. As interference light was green light, the light was absorbed by hemoglobin in dermis layer. As the result, excess red light was reduced. The color of high melanin factor skin was corrected which produces strong reflected interference light of red color. The optimal combination of these two powders was examined to produce a foundation suitable for each skin color.  

   We evaluated skin colors of a total of 1703 women over the world under identical conditions to clarify the characteristics of skin color. It was demonstrated that the skin color can be expressed with two factors; hemoglobin factor and melanin factor. The present results were applied to formulate new cosmetics in consideration of the optical properties of skin.  We succeeded to produce highly effective make-up foundations applicable to the skin of any colored women in the world. Thus, it became possible to correct the skin problem and produce translucent and beautiful skin of high lightness by using make-up cosmetics formulating the two novel powders.
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