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Abstract 

 
Nanofiber-sheets and hydrogels with 3D-network structures are attractive materials for the 
next-generation composite materials and medical devices, having been actively studied in order 
to enhance the functionalities of the 3D-networked materials towards the practical use. 

In this work, nanofibers with semi-crystalline polymers and copolymers, and thermo-responsive 
hydrogels with a low concentration of polymer were fabricated. Nanofibers were produced from 
polymer solution by electrospinning, a powerful nanofiber-fabrication method using an 
electrostatic force. It is highly demanded to apply the electrospinning process to semi-crystalline 
polymers and copolymers with high functionalities, which readily form gel in solution. As for the 
thermo-responsive hydrogels, the networked polymer and water form gel in response to the 
temperature increase. It is widely expected for the practical use in regenerative medicine that 
thermo-responsive hydrogels will be obtained at a lower concentration of polymer (< ~10 wt%). 
Based on these background and purposes, the main results studied in this work are as follows: 

In Chapter 1, the previous studies, the current situation, and the requirements on nanofibers and 
hydrogels were introduced. In Chapter 2, the fundamentals of polymer solution, electrospinning, 
and gels were described. In Chapter 3, the fabrication of polypropylene (PP) nanofibers with the 
diameter of 230 nm was discussed and achieved by suppressing the gelation of the 
semi-crystalline PP solution. In Chapter 4, 2-methacryloyloxyethyl phosphorylcholine (MPC) 
copolymer nanofibers with the diameter of 160 nm were successfully produced. In Chapter 5, the 
fabrication of styrene-based tri-block copolymer nanofibers with the diameter of 350 nm was 
investigated by controlling the moderate gelation of the tri-block polymer solution. In Chapter 6, 
the thermo-responsive hydrogels with low concentrations of polymers around 2.75wt% were 
achieved by the addition of clay sheet (laponite) to the thermo-responsive tri-block copolymer 
aqueous solution. In Chapter 7, the fabrication procedures of the semi-crystalline polymer and 
the copolymer nanofibers and the low-concentration hydrogels were summarized with the 
prospect for the future work. 

 


