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Study on Construction and Properties of P(DM-co-HEMA)

Hydrogel Electrochemical Sensors
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( College of Life Science and Chemistry, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: With dimethyldiallylammonium chloride (DM) as the main component to provide the cationic groups,
and with hydroxyethyl methacrylate (HEMA) and N,N-methylenebisacrylamide (MBA) as the auxiliary structural
monomers, polyelectrolyte hydrogel film P(DM-co-HEMA) can be successfully prepared. DM provids the hydrogel
with good anti-swelling properties, hydrolysis stability and conductivity in an aquatic environment. A dopamine
(DA) electrochemical sensor (P(DM-co-HEMA)/GCE) can be constructed by using the hydrogel film modified glassy
carbon electrode (GCE). The performance test results show that the prepared P(DM-co-HEMA)/GCE exhibits a good
electrochemical response to DA. Within the concentration range of 0.1~0.4 mmol/L and 0.4~2.9 mmol/L of DA, the
corresponding values of oxidation peak current and reduction peak current increase linearly with the concentration of
DA, with a detection limit of 7.41 pmol/L (signal-to-noise ratio of 3), which indicates that compared with bare GCE,
P(DM-co-HEMA)/GCE is characterized with a better stability and anti-interference property.
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Table 1 Component optimization ratio dosage table
fkd  DM/mg HEMA/mg MBA/mg APS/mg 7K /mL
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P EEE 32 110 15 10 03
Fig. 2 FTIR spectra, chemical structure and SEM images of 32 110 0.5 8 0.3
the hydrogel raw materials 32 110 1.0 8 0.3
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N 32 110 2.0 8 03
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P(DM-co-HEMA)/GCE, /1T /5%t DA (9, 52 54 110 15 8 03
K13 5|19 APS. MBA. DM 41/ ALK CV il £k Fil 63 10 L3 8 03
40 35 40
_2 mg;
mg; I
20} :§$§5 28 . 20F
< —9mg; < 2 <
= — 10 mg, = )
5 Of 5 5 0r
: S :
-20 ; l . J . | * | -20
- . . A FIFIRANT - . .
o5 oa 0 0.4 038 Fs 7 8 9 10 S o2 0 04 038
potential/V mass/mg potential/V
a) AA APS {51 CV ik b)) ANIE] APS 5 Y LA I AR AR 5 c) AF MBA &) CV 4k
35 50 40
. —%é mg; I
il . 25 — Bmes 30} x
B - < asme :
5 E g 20¢ :
il | I ] 1]
0705 10 15 20 23 Yy =7 o 04 08 0951 32 43 s 65
mass/mg potential/V mass/mg

d) AN[A) MBA 5 (4 HL IR IR AT R 5

e) AN[E DM Fr 5 CV HiZk

f) AN[F] DM 5 B L AR P

B3 JKEEEH APS. MBA, DM AN AR CV & Fna £ B M B2tk B

Fig.3 CV curves and optimal current response histogram for optimization of APS, MBA and DM components in hydrogels
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Fig. 4 Rheological property test results of P(DM-co-HEMA) hydrogels
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Fig. 5 Schematic diagram and test results of anti-swelling properties of P(DM-co-HEMA) hydrogels
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Fig. 6 Electrochemical detection results of P(DM-co-HEMA)/GCE to DA
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anti-interference performance, and stability of the electrode
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