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FE: SULEFKRRL (ZnO NPs) PRIHAL R 1 s HURFVE AR B e 2 s P A B 2 N H o 3B ZnO #EATREREAL AL T
Pebia s, IS A RIRIT AL I . N, N- PR IECR o- SRR SR AR /KB T, dd (R 204
W (FTIR). MRLREE CHNMR), FIHiHUEE (SEMD. WA RK . ISR AR, FBRE & S5 B A5 (ICP-MS) K
R, WKBREI Y TS, S, TBERE. Zo® BRBCRAPURPEREEAT 0T DRSS R, A FIRIE A kA
B (KH550-Zn0) Jii, AKHEERAb AP i1 v TAFER o AT 1.8~2.5 kPa; 7F SN ZaS I ERN, B4 KH550-ZnO 5%
SN, MR BN 1.7 mV BT 30.5 mV. BeAh, X HUKEER PR HIEEH TYREERTE, 4 KH550-ZnO 5%
KT 0.1% g/ mL I, ZKEERS KA T E 2L 2] 98%LL 1, FFIFSE T Hs AHRHE s F Pk B rT g s Lk g o
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Preparation of ZnO Doped Piezoelectric Hydrogel and
Its Antibacterial Mechanism
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(1. School of Chemical Engineering and Light Industry, Guangdong University of Technology,
Guangzhou 510006, China;
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Abstract: ZnO nanoparticles (ZnO NPs) have been widely used in biomedical fields due to their excellent piezoelectric properties.
Zinc oxide is modified by silanylation to graft amino on its surface, and doped in the hydrogel of methacrylate anhydride gelatin, N,
N-dimethylacrylamide and o-methacrylate copolymerization. The composition, morphology, mechanical properties, piezoelectric
properties, releasing amount of Zn*" and antibacterial properties of hydrogels are analyzed by Fourier transform infrared spectroscopy
(FTIR), hydrogen nuclear magnetic resonance spectroscopy (‘HNMR), scanning electron microscopy (SEM), rheological experiments,
electrical characterization, inductively coupled plasma massspectrometry(ICP-MS) and antibacterial experiments. After doping with
different concentration of modified zinc oxide (KH550-ZnO), the results show that the storage modulus of the hydrogel is higher than
the loss modulus and remains in the range of 1.8~2.5 kPa. Under the dynamic pressure of 5 N, the voltage generated by the material
increases from 1.7 mV to 30.5 mV with the increase of the doping amount of KH550-ZnO. In addition, the antibacterial mechanism of
the piezoelectric hydrogel has been preliminarily-discussed. When the doping amount of KH550-ZnO is greater than 0.1% g/ mL, the
antibacterial rate of the hydrogel to E.coli has reached more than 98%, and it has been confirmed that the piezoelectric properties of
the piezoelectric material can enhance its antibacterial performance.
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