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20 F L H Study on Stimuli-Responsive Smart Nanofiber with Tunable
Properties for Biomaterials
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The detail research objectives of this dissertation can be summarized as;
® Design, synthesis and characterization of two kinds of smart polymers
1. Photo-crosslinkable and temperature-responsive smart polymer
2. Thermally-crosslinkable and temperature-responsive smart polymer
@ Preparation of the smart fibrous-hydrogel and demonstration of potential application for cell capture and release
with “on-off> switchable properties
@ Fabrication of the smart nanofiber with ‘on-off’ switchable swelling behavior for correspondingly ‘on-off’
controllable drug release
@ Preparation of temperature and magnetic field dual-responsive smart nanofiber and demonstration of hyperthermia

ability with ‘on-off> controllable drug release for improved cancer therapy

First of all, chapter 1 described the objectives of whole study in this dissertation. In the chapter 2, the background of
fibers, biomaterials and smart biomaterials will be introduced. The different techniques for fabrication of fibers or
nanofibers are summarized. Additionally, current research on biomaterials and smart biomaterials are also summarized.
Chapter 3 described a design of smart polymers that free radical copolymerized PNIPAAm-based crosslinkable
copolymers. The synthesized polymers in this work, which are photo-crosslinkable and thermally-crosslinkable
polymer, are characterized for temperature responsiveness. In chapter 4, fabrication of smart fibrous-hydrogel and their
tunable properties are described. After crosslinking, the tensile strength, size and swelling-deswelling properties in
response to temperature change are demonstrated. Furthermore, as an application, captures and releases cells ability of
smart fibrous-hydrogel are discussed. Chapter 5 introduced a smart nanofiber which has a reversibly tunable property

in response to ‘on-off’ temperature alternation cycles. Temperature triggered drug release was characterized for
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dextran as well as for ‘on-off’ duration of temperature alternation cycles. In chapter 6, ‘on-off’ drug release from a
magnetic field-responsive magnetic nanoparticles embedded smart nanofiber is discussed. An alternative magnetic
field was used to heat the smart nanofiber, and consequently shrunk smart nanofiber was demonstrated. The smart
nanofibers were loaded with anticancer drug, and an AMF was used to trigger on demand drug release. The improved
hyperthermic therapy of smart nanofiber was demonstrated with double effect of chemotherapeutic and hyperthermia

in skin cancer cell. Lastly, the whole works of this dissertation are summarized in the last chapter, chapter 7.
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