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Previously, Prof. Koichi Nakayama (Saga University) and Kyushu University had developed a
novel technique, a scaffold-free autologous construct derived from mesenchymal stem cells,
which is called “High Density Mesenchymal stem cell scaffold free Autologous Construct
(HDMAC)”, and successfully used this technique to regenerate cartilage and subchondral bone
to repair an osteochondral defect in rabbit and porcine knees. Both bone and cartilage were
regenerated, maintaining a constant thickness of cartilage. The advantage of this method is that
it enables to make three-dimensional construct with an enough thickness for cartilage and
subchondral bone regeneration without using artificial scaffold tissues, which make the clinical
application safer.

In this research project, Associate Prof. Ken Okazaki (Kyushu University), Prof. Nakayama and
their research group conducted a phase I clinical trial of HDMAC for simultaneous bone and
articular cartilage regeneration in patients with a focal cartilage defect to confirm its clinical
safety and efficacy. The cartilage lesion was treated by autologous osteochondral transfer, and
the HDMAC made from adipose tissue was transplanted into one of the donor sites of the
osteochondral transfer.

The transplantation of HDMAC had been performed to three patients by the end of March 2017.
Clinical safety was confirmed with their follow-up up to 6, 4 and 2 months after the
transplantation, respectively. The efficacy of bone and cartilage regeneration was evaluated by
MRI and CT. A better regeneration was confirmed in a case with one year follow-up, and the
same tendency was observed in the rest of cases with shorter follow-up.

We conclude that the proof of concept of this method was obtained with this research project.
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