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Analysis of morphogenic mechanisms of hair follicle using oxygen-permeable
microdevice
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Hair follicle morphogenesis is triggered by interactions between epithelial
and mesenchymal germ layers during embryogenesis. We fabricated a microdevice with oxygen-permeable
silicone rubber, wherein epithelial and mesenchymal cells spontaneously formed hair follicle germ
(HFG)-like aggregates in 3 day of culture. In this project, we analyzed mechanisms underlying in
vitro HFG formation and following hair shafts generation. The HFG formation was attributed to
different types of cadherin expressed on epithelial and mesenchymal cells. Various signaling factors

were involved in the in vitro hair shaft generation. Hair shafts sprouted at 12 day of culture and
reached ~200 py m in length at 23 days of culture. However, only less than 1% of HFGs (a few/300
HFGS) generated hair shafts. Based on our findings, we optimized culture conditions, with which the
efficiency of hair shaft generation was significantly increased (~90%, 275/300 HFGs).
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Large-scale preparation of hair follicle germs for hair regenerative medicine.
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