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The purpose of this study is to regenerate hair follicle and cutaneous
appendages by only in vitro process by simulating in vivo cellular organization and mechanical
condition.

Three-layered gel micro-bead culture containing fetal mouse epidermal cells, mouse ES cells and
cytokines was established to simulate “ native” hair follicle structure. By control of the cellular
organization, and the cytokine gradient from the core to outer shell of the gel beads, hair
follicle-like structures were reconstructed during the in vitro culture.
C2C12 cells, a skeletal muscle myoblast cell line, were used to study the effect of cellular
orientation and cyclic mechanical stimuli on the regeneration of erector muscle of hair. To control
cellular orientation, the cells were contained in gel fibers and stretched cyclically by custom-made
cell-culture device. As the results, the directions of myotubes were oriented and the micro-scale
mature myotubes could be formed to simulate the erector muscle of hair.
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