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Engineering a hair follicle model in vitro may be useful for understand the mechanisms of hair
pigmentation. During embryonic development, hair follicle morphogenesis is triggered by the
formation of hair follicle germs (HFGs) via interactions between the epidermal and mesenchymal
layers. We have recently reported that HFGs can be prepared in vitro through the self-organization of
mesenchymal and epithelial cells, thereby efficiently generating hair follicles after transplantation (T.
Kageyama et al., Biomaterials, 2018). Here, we demonstrate that even in in vitro cultures of hair shafts
generated from HFGs, this approach is feasible to examine hair drug testing. Epithelial and
mesenchymal cells were suspended in culture medium and seeded in lab-made spheroid culture plates.
The cells initially formed a single aggregate in each well and then spontaneously formed HFGs in
three days of culture. Hair-like fibers began to sprout from the HFGs at 4-6 days of culture. Typical
morphological features of hair shafts such as hair cuticles were observed in the generated hair-like
fibers. Furthermore, hypoxic conditions in the culture significantly accelerated the depigmentation of
the hair-like fibers. These results indicate that this approach may be useful for understand the
mechanisms of hair pigmentation.




