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Improvement of stem cell-derived biomaterials for tissue regeneration using
nano-periodic and nano-fibrous structures and their application to cartilage
repair
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A nano-periodic structured stem cell-based self-assembled tissue (SAT) was
developed through cell culture on a surface processed by a femto-second laser. In addition, a
nano-fibrous structured SAT was also created through centrifugal treatment of animal-derived
collagen fibers and stem cells. Biological tests revealed that gene expression of type 1 collagen
is significant while morphological tests revealed that they are consisted of thick and dense
collagen structure in both the SATs. Animal experiments indicated that a continuous and gradual
cartilage-subchondral bone structure was observed in cartilage-like tissue repaired with the STAs in
chondro-defects created in rabbit femoral cartilage. It was, finally, suggested that both the SATs
have enough capacity of cartilage repair.
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