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Development of an optimized mechanical stimulation system for cartilage tissue
culture using in-situ feedback of the gene transcriptional response
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In regenerative medicine, it is required to develop a system enabled to
culture tissue effectively in vitro. In this study, we have developed an optimized mechanical
stimulation system for cartilage tissue culture using in-situ feedback of the gene transcriptional
response. To reveal the relation between mechanical stimulation and production of matrix proteins of

chondrocytes, we initially evaluated the effect of an orientation of collagen fibers on cellular
response to mechanical stimulation in cartilage tissue. Secondly, we investigated the effect of
mechanical stimulation on the formation of collagen constructs. Considering these results, we
successfully optimized the mechanical stimulation adapting to cellular metabolism using in-situ
monitoring of the collagen-specific gene response.
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