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Chapter 1 describes general introduction with short reviews regarded from the basic concept to the current
progress of stimuli-responsive materials. The outlines as well as the objectives of this thesis are also provided.

In chapter 2, a light responsive hydrogel system composed of P(NIPAAm-co-CIPAAm) and NBA has been prepared
with local light controlled shrinking and drug release. The NBA integrated P(NIPAAm-co-CIPAAm) hydrogels
demonstrated rapid and uniform shrinking upon UV irradiation due to proton generation from NBA. Local control of
pH change was also shown by irradiating UV light on a limited region of the gel through a mask. The NBA-integrated
gel was also successfully employed for the controlled release of entrapped dextran, where dextran was successfully
released into water in a controlled manner under 365 nm UV illuminations. This system also shows significant promise
as a smart platform for triggered and programmed delivery of drugs.

In chapter 3, self-bending of NBA integrated pH-responsive bilayer hydrogels composed of polyacid of P(NIPAAm-
co-CIPAAm)/PAA semi-IPNs gels and polybase of P(NIPAAm-co-DMAPAAm)/PEI semi-IPNs gels have been
demonstrated via UV exposure. Local UV irradiation on a limited region can potentially be used to control the bending
degree of bilayer gels. Moreover, the 3D example of flower-like bilayer hydrogel which reversibly blossoming/
withering upon UV illumination was also successfully fabricated. This unique smart bilayer hydrogels can be applied
as potential muscle-like actuators, controlled encapsulation and release, robotics and microfluidic technologies.

In chapter 4 describes the development of a novel packing material composed of self-heating, temperature-
responsive magnetite/silica particles. The modified particles were used as a stationary phase in temperature-responsive
chromatography system. Because magnetic particles generate heat when subjected to AMF, the hydrophilic to
hydrophobic phase separation of the grafted polymer was successfully controlled by ‘on-off’ switching of the AMF.
The retention times for hydrophobic steroids dramatically increased when subjected to AMF due to the increase in
hydrophobic interaction upon AMF irradiation. By optimizing the LCST of the grafted polymers, the power of AMF,

and the compositions of magnetite, this system will offer a more accurate, prompt, and simple ‘on-off’ control of the
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elution profiles for hydrophobic molecules because it does not require heating and cooling of the entire mobile phase.
In conclusions, this thesis designed and developed the novél smart biomaterials which their properties can be
indirectly induced by local pH and temperature changes. These systems have highly potential for their wide use toward

the future practical applications in the low-infrastructure site utilizing priceless energy such as solar heating or our

body heating.
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