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Abstract

The cell of the stratum corneum, the outer layer of human skin, consists of keratin (52%) and water soluble
substances like amino acids (42%). Keratin forms fibrous substructure called the 10 nm filament, which is the
key structure in supporting the cell physically. So far, reports have been made on macroscopic analysis of the
characteristic of stratum corneum and its mechanical characteristic correlated with low molecular weight com-
pounds like amino acids, or on morphological investigation of the 10 nm filament, but studies of correlation from
skin conditions through to molecular level of the 10 nm filament, especially how its state effects the skin condi-
tion, has not been yet reported. We analyzed the molecular behavior of the 10 nm filament and revealed the rela-
tionship between microscopic structure of 10 nm filament and macroscopic condition of stratum corneum. Ex-
perimentally, 10 nm filaments were reproduced in vitro from extracted and purified keratin of pig skin. The re-
produced 10 nm filaments were treated with different concentrations of NMF (natural moisturizing factor) solu-
tion. We succeeded in reconstructing the same formations of 10 nm filaments as observed in healthy skin and
rough skin. Structures of 10 nm filament were dependent on the concentration of amino acid. The function of
stratum corneum was observed to be highly dependent on the structure of 10 nm filaments. We found that it is
necessary to maintain a well-dispersed condition of the 10 nm filament under hydrophilic circumstances to main-
tain or restore the good condition of stratum corneum. Through these findings, we would like to propose a new
evolution in skin care technology.
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