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Development of effective fabrication system for three-dimensional tissues based
on thixotropic cellulose nanofiber gel

Takeda, Naoya
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TEMPO-oxidized cellulose nanofibers (CNF) are extremely fine fibrous
materials derived from cellulose. Its scale is nanometer in diameter and micrometer in length. It
can reversibly form hydrogel without mechanical force and becomes fluidic sol when pressurized;
these phenomena are called thixotropy. In this study, the micro/nano structures, viscoelasticity,
and thixotropy was precisely analyzed to clarify the characteristics of the CNF gel materials.
Furthermore, a very long fiber-shaped cell culture scaffold (hundred micrometers in diameter and
tens of centimeters in length) of the CNF gel was prepared using an originally developed micro
fluidic device. Cells were successfully embedded, stably retained, and effectively cultured in the
CNF gel. Differentiation and fabrication of long and three-dimensional skeletal muscle tissue or
luminal blood vessel was also successfully achieved by culturing each cell type in the fiber-shaped
CNF gel scaffold.
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