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Abstract

To date, the dental-implant therapy plays a more important role than ever. However,
one of the critical problems of this therapy depends on growing the surrounding alveolar
bone, representing a difficult key of completely successful cure. Moreover, often clinically,
that is applied to the aged patients with low activity of bone remodeling, and with
requirement of artificial bone (apatite) for acquirement of sufficient bone width for
implantation, also meaning a difficulty of early loading.

Herein, in order to achieve safer and more effective bone formation, we made a basic trial
to self-bone-implantation, in which adipocyte stem cells (ASCs) were allowed to
differentiate and induce to osteoblasts and/or chondrocytes, by the utilization of
low-intensity pulsed ultrasound (LIPUS) and carbonate apatite scaffold, together with
chemical stimulation of several growth factors. Thereby, we made discussion for the
clinical application of this novel technique.

In the present study, carbonate apatite pellets with micro pores (diameter, 300 - 400 um)
were utilized as a scaffold, which enabled ASCs to induce osteoblasts and/or chondrocytes,
and to activate potential of bone formation, thus, resulted in long-term and stabile bone
remodeling. Moreover, together with LIPUS, osteoblasts and/or chondrocytes, which were
differentiated from ASCs by growth factors, underwent promotion of proliferation and of
bone formation. As a result, it is revealed that these treatments enabled ASCs to express
the differential marker gene of osteoblast and chondrocyte, and to differentiate, both
morphologically and functionally, to osteoblast-like or chondrocyte-like cells. These
results suggest that some synergic effects of the carbonate apatite scaffold and the growth
factors (chemical stimulation), which are involved in differentiation and induction to bone
and cartilage, together with mechanical stimulation by LIPUS, are capable of regenerating
hard tissues by self-cell-implantation ex vivo.

Taken together, the present study shows the ability, not only to exploit a novel technique
on dental-implant therapy, but also to enrich patients’ quality of life (QOL).
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