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要約（英文 300 語程度） 
Thesis Outline （approx.300 English Words ） 

A study on the synthesis and characterization of magnetic gel nanocomposites based on iron oxide 

nanoparticles (FeOx NPs) embedded in chitosan hydrogel (CH) is presented. Magnetic detection of external 

chemical stimuli by coupling the chemical responsiveness of CH to the FeOx NPs’ magnetic property is 

demonstrated. Both pH and ionic concentration were used as chemical stimuli to effect a change in the 

magnetic relaxation of the FeOx NPs inside the nanocomposite. Changes in the magnetic relaxation of the 

FeOx NPs were monitored using dynamic magnetic susceptibility measurements. The swelling ratios (SR) were 

also measured to monitor the physical condition of the nanocomposites. It was found that the SR increases 

with either a decrease in the ionic concentration or a decrease in the pH, indicating that the 

nanocomposite improved swells. It was also found that the increase in SR is strongly correlated with a 

shift of the peak of the imaginary part of the susceptibility (χ") to higher frequency, indicating that 

the relaxation NPs is enhanced. This can easily be understood as the improved swelling of the hydrogel 

matrix allows for the enhanced Brownian relaxation of the NPs. Analytical calculations are also presented 

to estimate the change in effective viscosity due to the ionic concentration and pH changes. Good 

correlation between SR and χ" peak frequencies for both pH and ionic magnetic sensing were also 

established. Moreover, the study also successfully synthesized different forms of FeOx-CH magnetic gels 

to cover different areas applications such as transdermal to injectable magnetic gel application. The 

synthesized samples were bulk FeOx-CH with ~20 mm size, FeOx-CH macrobeads with ~3 mm size, and M300-CH 

microbeads with ~ 100- 300 μm size. Synthesis optimization of each sample, and characterization were 

also shown. 
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