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Research and Development of Advanced Medical Devices and Systems to Achieve the

Future of Medicine / Functional biotissue production technology
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Development of the functional biotissue production technology by the
three—-dimensional shaping / Research and development of the functional
three—dimensional tissue and the three—dimensional organ manufacturing
technology using cells / Development of Scaffold-free Small caliber blood vessels
modeled with Bio 3D Printer.
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We developed a novel method to create a designed scaffold-free tubular tissue from
multicellular spheroids (MCS) using a “Bio-3D printer (Regenova®, Cyfuse Biomedical K.K.,
Japan)”-based system, which enables us to load MCSs into needles and produce programmable
three-dimensional structures. We generated scaffold-free tubular tissues from MCS composed of
endothelial cells, smooth muscle cells and fibroblasts using the Bio-3D printer, which were
successfully implanted in nude rat models in an acute study. We newly set up the Bio-3D printer
in Saga University and Kyoto prefectural university of medicine in this year. Large animal
study (immunosuppressed mini pig) was underway. Vascular structures (length 1-2 cm,
diameter 5 mm) was implanted in mini pig (shunt model: the internal jugular artery to vein).
The flow in the graft was assessed by ultrasonography every other week after implantation, and
evaluated by angiography after one month. All animals were survived and post-operative event
such as bleeding was not observed.

However, there were sever immune rejection were observed after two weeks of implantation.
To overcome the rejection we choose stronger immunosuppression protocol. Finally, there were
no obvious immune rejection in graft area after one month, and Angiography showed good flow
in implanted area. Mechanical evaluation (burst test and tension test) of the tubular tissue
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cultured in a bioreactor for one month was performed. We confirmed resistance of more than
1000mmHg in the burst test. Further studies are promising for the clinical application of this

novel technology.
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