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Importance of Nano-fiber Network in Nano-composite Materials and Development of
Their Excellent Functions
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In this study, we successfully prepared well-defined nanocomposites, in
which the fine nanofiber network of %acterial cellulose (BC) was embedded in matrices such as
resins, elastomers and gels, by the stepwise solvent-exchange and in-situ polymerization method. We
then discussed about the mechanical properties of the nanocomposites especially from the viewpoint
of deformation behavior of the nanofiber network in matrices. The elastic modulus of the nanofiber
network was shown to increase with the BC content according to the power law. The scaling exponent
revealed the deformation mode depending on the elasticity of matrices; the modulus of network was
drastically improved by shifting bending to stretching deformation. The key to reinforcement was the
suppression of deformation of BC nanofiber network. This systematic understanding could provide
design toward functionalized composites embedded with network structure.
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