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Abstract: A hydrogel is a highly hydrated polymer network which can be used as a sensor and an actuator due to its
different swelling behavior responsive to external stimuli. In this report, we discuss the pH-dependent swelling behavior
of PHEMA-based copolymer hydrogels. The swelling behavior of the PHEMA homopolymer hydrogel has little pH
dependency. However, when the PHEMA is copolymerized with acrylic acid, the copolymer swells more at high pH con-
dition. When dimethyl amine functional groups are introduced to the PHEMA hydrogel, the copolymer shows the oppo-
site swelling behavior, i.e. higher swelling ratio at lower pH condition. Thus, the swelling behavior of the PHEMA-based
hydrogel can be controlled by introducing different functional groups. Furthermore, we investigate the effect of initiator
and crosslinker compositions on the swelling ratio of the hydrogel, to achieve more drastic pH-dependent swelling behav-
ior. This study would provide helpful information for hydrogel-based applications, such as sensors and actuators.
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Figure 1. Schematic diagram of synthesis of PHEMA copolymers and mechanism of pH-dependent swelling behavior of the copolymers.
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Figure 2. FTIR spectra of PHEMA copolymers.
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Figure 3. 'H NMR spectra of PHEMA copolymers.
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Figure 4. Time-dependent swelling ratios of PHEMA based hydro-
gels at different pH conditions: (a) pure PHEMA homopolymer
hydrogel; (b) PHEMA-AA hydrogel; (c) PHEMA-DMA hydrogel.
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Figure 5. Swelling ratios of PHEMA compolymer hydrogels in dif-
ferent pH conditions between pH 4~10: (a) PHEMA-AA; (b)

PHEMA-DMA. The swelling ratios were measured after hydration
for 30 min.
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Figure 6. Time-dependent swelling ratios of PHEMA-AA hydro-
gels with different specific areas. The hydrogels were swollen in pH
10 condition.

B Lotr ] flall, Table 13 o] A= thE H|EHZ
= 7K RAE Azste] A7kl e W& A5-S vlast
AT} Figure 62 H|3EH A 0] A2 T}2 PHEMA-AA 3lo|=
2A0] A7k W HH|E HojFE) slo|=2Ae) v R
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e TS ZARINTHFigure 7). Figure 7¢] A& E &
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Tablel. Dimensions and Specific Areas of PHEMA-AA Hydrogels with Different Shapes, Compared in This Study

Sample

Specific area

. 2 3
o, Size Surface area (mm-) Volume (mm”) (mm/mm?)
D=35.1mm
1 _ fH=63 2600 6300 0.41
= mm
D=50.0mm
2 = 4400 5900 0.75
B $H=3.1mm
D=49 8mm
3  —— 4200 3000 1.4

——— § H=1.6mm
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