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Osteogenesis via endochondral ossification by implanting undifferentiated
adipose stem cells and its application to a new bone regeneration therapy.
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Conventional bone regeneration therapies using stem cells are limited in the
size of bone defects to which they can be applied because of the limited blood supply to the graft
site. Since angiogenesis occurs during endochondral ossification, bone regeneration methods that
mimic endochondral ossification are attracting attention. To clarify the suitable scaffold material
for this bone regeneration method, we implanted artificial cartilages from human mesenchymal stem
cells and scaffold materials into nude mice and examined endochondral ossification. We found that
hyaluronic acid gel has excellent properties for producing high-quality artificial cartilage, that
artificial cartilage made from multiple hyaluronic acid gels implanted subcutaneously in mice fused

to form a single integrated bone, and that bone marrow is formed between the fused tissues, which
promotes angiogenesis.
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