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uman chondrocyte sheets have attracted attention as

tissue-engineered cartilage for the treatment of articular
cartilage defects. However, the process of transferring the
human chondrocyte sheets to cartilage defects is complicated
because the cell sheets are thin and fragile. This study
investigated whether human chondrocyte sheets could adhere
to human cancellous bone and express cartilage-specific
markers. Human chondrocyte sheets were constructed using
osteoarthritic chondrocytes and temperature-responsive
culture plates. Monolayer and triple-layered chondrocyte sheets
were placed on the top of cancellous bones and cultured in
basal medium. The expressions of cartilage surface (lubricin)
and hypertrophic chondrocyte (collagen type X) markers in
the tissue structure were observed by immunofluorescence
staining. After one month, all the chondrocyte sheets were
firmly attached, with growth inside the cancellous bones, as
shown by fluorescence staining of the nuclei and stress fibers.
The cells also adhered and proliferated to reach confluence
on the tissue culture surface outside the cancellous bone,
indicating cell growth and viability. Moreover, the expressions
of lubricin and collagen type X were found in chondrocyte
cultures. Our results indicated that the human chondrocyte
sheets showed potential to adhere to cancellous bone with
expression of cartilage surface markers; although hypertrophic
markers were found in the cultures as we used osteoarthritic

chondrocytes. Attachment of human chondrocyte sheets to
cancellous bone could enhance the thickness and support
the structure of engineered cartilage tissue transferred to
the defective areas. This would be beneficial for researchers
to develop a protocol for the treatment of articular cartilage
defects.
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