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Development of a new strategy for regeneration of alveolar bone by combination of
dental stem cells and the functional scaffold
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This research project was aimed to develop the new strategy of alveolar bone
regeneration by a combination of dental stem cells and guided bone regeneration technique using a newly
developed titanium (Ti) mesh membrane. Our in vitro studies revealed the molecular mechanisms of
proliferation and differentiation of dental stem cells regulated by Wnt signaling. Dental folllicule
cells (DFC) are able to differentiate into cement blast and alveolar bone cells. Canonical and
non-canonical Wnt signaling performed the complementary role on DFC, that canonical Wnt3a signaling
induced the osteoblastogenesis of DFC and non-canonical Wnt5a signaling negative developed these
processes.

Our newly developed Ti-mesh exhibited the proliferative effects on DFCs by a topographical effect.
Furthermore, our animal studies indicated that a combination of graft and Ti-mesh induced the superior

bone regeneration on standardized bone defect model made in beagle dogs.
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