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Synthesis and Characterization of Temperature- and pH-Sensitive
Poly(N,N-diethylacrylamide-co-methacrylic acid) Hydrogels with
Expanded Conformations
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Abstract A temperature- and pH-sensitive poly(N,N-diethylacrylamide-co-methacrylic acid) hydrogel
with expanded conformations was synthesized in an alkaline solution of Tris-HCI buffer solution at pH 9.48.
The deswelling dynamics of hydrogels and scanning electron microscopy micrographs revealed that the
unique properties achieved were attributable to the expanded conformations generated in the akaline solu-
tion during the copolymerization reaction. As aresult of the dissociation of the carboxyl groups of MAA to
carboxylate anions, the electrostatic repulsion between carboxylate anions was strong to lead to expanded
conformations of polymer chains. Therefore, the network of the hydrogels thus obtained was extremely ex-
panded to exhibit fast temperature sensitivity.
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Table 1 Feed composition of the temperature- and pH-sensitive P(DEAM-co-MAA) hydrogels synthesized in alkaline solution (pH

9.48)

Sample Tris-HCI/mL DEAM/uL MAA/uL NNMBA/uL APS/L TEMED/uL
MD1 2 200 255 600 20 10
MD2 2 200 3.86 600 20 10
MD3 2 200 5.21 600 20 10
MD4 2 200 6.58 600 20 10
MD5 2 200 7.98 600 20 10
MD6 2 200 9.31 600 20 10
MD7 2 200 10.87 600 20 10
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Figure 1 Deswelling kinetics of the P(DEAM-co-MAA) hy- 20+ — Q;: ==
drogels obtained at pH 9.48 and 60 C 0-— . . —T———
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Figure 2 Deswelling kinetics of the P(DEAM-co-MAA) hy-
drogels obtained at pH 7.00 and 60 C
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Figure 3 Deswelling kinetics of the P(DEAM-co-MAA) hy-
drogels obtained at pH 9.48 in pH 4.00 buffer solution
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Figure 4 Deswelling kinetics of the P(DEAM-co-MAA) hy-

drogels obtained at pH 7.00 in pH 4.00 buffer solution
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Figure5 SEM micrographs of the P(DEAM-co-MAA) hydrogels obtained at pH 7.00
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Figure6 SEM micrographs of the P(DEAM-co-MAA) hydrogel s obtained with expanded network structures at pH 9.48
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