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In vitro fabrication of bone-like structures for tissue engineering applications
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Fabrication of three-dimensional vascularized bone graft is a major challenge in
bone tissue engineering. A collagen gel solution containing bone marrow derived mesenchymal stem cells
gMSCs) was dropBed on a hydrophobic plate, which then spontaneously contracted and formed spherical shape

uring culture by contraction forces of MSCs. The surface of MSC-embedded microgel was covered with human
umbilical vein endothelial cells. Transplantation of the microgels with endothelial cells into a
bone-defeated model mouse revealed acceleration of bone regeneration with improved blood supply, compared
to microgels without endothelial cells, clinically proven biomaterial (beta-TCP), and non-transplantation
control. This approach may be a fundamental technique for engineering osteon-like tissues to bone
regenerative medicine.
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