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1 .Topic in Research Achievements in the Year 2006

Since 2002, we have developed porous hydroxyapatite / collagen composites
(HAp/Col), which is an artificial bone with a nano-structure similar to natural bone, and
its clinical trial started in 2006. Porous HAp/Col in next generation, of which porous
structure is unidirectional, is also under development. Augmentation of tissue
penetration rate into the implant has been already confirmed compared to the original
porous HAp/Col.

To use bone marrow stromal cells (MSCs) for bone reconstruction, we have tried to
improve the method through the procedures. As to cultural methods of MSCs, we
confirmed a continuous dexamethasone treatment through the culture period was
effective for in vitro osteogenic differentiation and in vivo bone formation capability. We
also developed a novel cell induction method into a porous cell scaffold. Briefly, the
scaffold was soaked in the cell suspension under a low-pressure condition in a chamber,
and thereafter the valve connected to the chamber was opened to recover the normal
pressure. The procedure and the device were very simple, and the cell-induction
efficiency was significantly higher than those in previous reports which also used
pressure control techniques. We tested effects of fibrin as a three-dimensional scaffold
of MSCs. MSCs were suspended in plasma or culture medium and introduced into
porous [I-TCP bocks. Following the induction, fibrin network formation of the cell
suspension using plasma was initiated, and then the blocks were implanted into
extra-skeletal sites. The transplantation of the culture medium group was performed
after 3-hour incubation for cell attachment to the porous 1-TCP bocks. Each implant
was harvested after 3-6 weeks later, and the quantifications of the bone formation
showed more abundant bone formation in the plasma group. Now, we have started to
develop methods for reconstruction of huge bone defects using these improved
procedures.
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