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Control of differentiation of mesenchymal stem cells and construction of
transplantation tissue for knee joint regeneration
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By combining functionalizations and engineering techniques of cell scaffold
hydrogels, methods to control differentiation of mesenchymal stem cells and construct various
tissues such as cartilage-subchondral bone continuous tissue and oriented tissue such as ligaments
and tendons were developed. The effect of gel elastic modulus on the osteogenic and cartilage
differentiation behavior of mesenchymal stem cells were investigated. We found that
functionalization of hydrogels with hydroxyapatite promoted osteogenic differentiation. In addition,

a cartilage-subchondral bone continuous tissue was prepared using the concentration gradient of
bioactive molecules. Gel fibers could be produced by combining covalent bond formation and polyion
complex formation in a microfluidic device, and the cells were aligned in the flow direction.
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