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Abstract: Hydrogels have been applied to various fields due to their excellent biocompatibility and flexibility like human
tissue. In particular, hydrogels that respond to stimuli have attracted attention from biosensor materials. In this study,
graphene oxide (GO) was introduced into poly(2-acrylamido-2-methyl-1-propanesulfonic acid) (PAMPSA) to manufac-
ture a composite hydrogel sensitive to specific pH, and the applicability of the prepared hydrogel as a pH-responsive sen-

sor was examined.
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Figure 1. Chemical structures of PAMPSA (left) and GO (right).
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Alef. graphite(Asbury, USA, surface area 20 m?¥g), 2-
acrylamino-2-methyl-1-propanesulfonic acid(AMPSA, Sigma
Aldrich, USA, 99%), ammonium persulfate(APS, Sigma
Aldrich, USA, 98%), N,N'-methylenebisacrylamide(MBA,
Sigma Aldrich, USA, 99%), sulfuric acid(H,SO,, ™7, Korea,
95%), potassium permanganate(KMnO,, Oriental Chemical
Industries, Korea, 99.3%), hydrogen peroxide (H,O,, th4,
Korea, 30%), hydrochloric acid(HCI, ™%, Korea, 35%).
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Figure 2. Synthesized PAMPSA hydrogel, GO/PAMPSA hydrogel
and bi-layer hydrogel. Scale bars indicate 1 cm.
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Figure 3. Infrared spectra of graphite and graphene oxide.

Table 1. Tensile Strength and Young's Modulus of GO/PAMPSA
Hydrogel According to GO Content Change

o (kPa) E (kPa)

GO0.5 236 + 9 134 £ 6
GO1.0 265 + 6 161 + 4
GOl1.5 385 £ 13 242+ 9
GO02.0 305+9 196 + 11
GOL1.5 healed 377 £ 10 239 + 11
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Figure 4. Swelling ratio of PAMPSA and GO1.5/PAMPSA hydro-
gels at different pH values.
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Figure 5. Bending behavior of bi-layer hydrogel at different pH
values.
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Figure 6. Reversible bending behavior of bi-layer hydrogel.
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