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Focusing on the unique nanoarchitectures of natural polysaccharides, such as

nanofiber shapes with flexible stiffness (physical properties) and controllable glyco-interface
(chemical properties), which have biological characteristics of the extracellular matrix surrounding
cells in vivo, we challenged the regulation of the cellular microenvironment, which is the key to
the culture of undifferentiated mesenchymal stem cells in regenerative medicine. By introducing
appropriate amounts of carboxy and sulfate groups on the crystalline surfaces of bioinert cellulose
nanofibers, serum-free culture of primary human mesenchymal stem cells was successfully achieved. In
other words, the regulation of stem cell culture without any animal-derived components (xeno-free)
became possible for both culture media and scaffolds. Natural structural polysaccharide nanofibers,
which can mimic the microenvironment around stem cells in vivo, will expand their possibilities as a

novel pharmaceutical modality.
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