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This paper entitled development of functional materials utilizing shape features of
electrospun nanofibers, written in Japanese and composed of 5 chapters.

In Chapter 1 "Research Outline", features and applications of one-dimensional
nanomaterials including nanofibers are introduced. Then the electrospinning method, which
is a typical fabrication method nanofibers, and representative features of electrospun
nanofibers are explained. As the development of novel functional materials utilizing
electrospun nanofibers, the purpose and significance of this research are described.

In Chapter 2 “Preparation of main chain liquid crystalline elastomer nanorods by
electrospinning and their thermal actuation behavior”, a main chain liquid crystalline
polymer to which a crosslinking agent is added is synthesized by melt polycondensation and a
nanorod of a main chain type liquid crystal elastomer is produced by ultraviolet irradiation
and laser patterning.

In Chapter 3 “Orientation Control of Nematic Liquid Crystals Using Silica Nanofiber
Nonwoven”, a nematic liquid crystal is inserted into a nonwoven of silica nanofiber fabricated
by electrospinning and its orientation behavior is evaluated by observation with a polarizing
microscope and conoscopic observation.

In Chapter 4 “Seamless 2-D nano-network fabricated by electrospun nanofiber lithography:
Design strategy for flexible transparent conductor”, a two-dimensional network of seamless
nanowires is fabricated by a wet etching method of aluminum metalized film using
electrospun nanofibers as a mask template.

Chapter 5 “Conclusion and Future Perspective” summarizes the results of this research.
Then, we will clarify further mechanisms for each material, describe issues for performance
improvement and practical use.

In summary, this thesis has succeeded in newly developing functional materials utilizing
internal space, molecular orientation and network which are the shape feature of electrospun
nanofibers.
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