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The roles of the Bio-Processor in regenerative medicine

Cell-based therapy is of increasing interest in regenerative medicine. A major component for the therapy
includes a three-dimensional cell construct that is engineered with differentiated cells and a cell carrier. In
order to produce the cell construct, cell culture technology has been developed covering regulatory require-
ment for clinical applications. In general, the cell construct is built with high cell density and substantial
amount of extracellular matrix to replace degenerative or defect tissue. Thus, the construct needs to pro-
mote cell proliferation and matrix production. We have developed a novel hydrostatic pressure/perfusion
culture processor, Bio-processor, to fulfill those requirements. The Bio-processor is composed of an inde-
pendent closed culture unit and a mechanical control unit. It allows for the application of hydrostatic pres-
sure, replenishment of medium, and control of gases in the culture medium. Those specificities are unique
and useful to incubate a cell construct. In addition, it has various modes to incubate cells automatically and
safely and to record a culture process for quality assurance. The hydrostatic pressure and low oxygen
concentration increased cell proliferation and matrix accumulation in a construct by articular chondrocytes.
Based on this evidence, the Bio-processor has been used for the treatment of articular cartilage regenera-
tion in the knee at a biotech venture. The Bio-processor can be explored for research and development as

well as cell processing business in regenerative medicine.
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