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Self-assembly of human mesenchymal stem cells with cellulose nanofibers for
articular cartilage tissue regeneration
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CNF-CPB

A novel self-assemble system of human mesenchymal stem cells (hMSCs) was
developed using cellulose nanofibers (CNFs) modified with concentrated polymer brushes (CPBs) for
articular cartilage tissue regeneration. By varying the CNF-CPB concentrations, we demonstrated that

hMSCs were self-assembled with the CNF-CPBs and changed their sizes and shapes in a
concentration-dependent manner. It should be noted that in the chondrogenic differentiation media,
hMSCs/CNF-CPBs formed one sheet or one ball. The self-assemblies exhibited an usually high degree of

chondrogenesis with the chondrogenic differentiation media with significant upregulation in type Il

collagen expression compared to the pellet culture. In addition, the level of the upregulation was
different depending on the CNF-CPB concentrations. The self-assemblies also exhibited the different
stiffness. Overall, our developed self-assembly system could be a new method for articular cartilage
regeneration.
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