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Abstract: Zinc metal has shown considerable potential for cardiovascular and orthopedic applications due to
its excellent biocompatibility and suitable biodegradation properties. However, the high initial release of
Zn’" triggers a severe immune response which leads to cytotoxicity, limiting its further clinical applications.
In this paper, epigallocatechin gallate/metal ion (EGCG/Zn, EGCG/Mg, EGCG/Ca) based coatings are
developed on pure zinc surfaces and the coating structure, degradation properties, antimicrobial properties
and biocompatibility are investigated. The results show that the three coatings have good binding ability.
Among them, EGCG/Mg provides optimal corrosion resistance and significantly reduces the degradation
rate of the samples, while EGCG/Ca effectively promotes the formation of hydroxyapatite with optimal
mineralization ability, and the EGCG coatings effectively inhibit the initial large release of Zn*" and exhibit
superior antimicrobial properties and good biocompatibility. This study further provides new ideas for the
development of novel green chemical conversion coatings for zinc and zinc alloys.
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Fig.1 Diagram of EGCG coating prepared on cast pure zinc surface
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Fig.2 Surface morphology SEM images of EGCG/Zn,EGCG/Mg,and EGCG/Ca
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Fig.3 FTIR spectra of EGCG/Zn, EGCG/Mg, EGCG/Ca,and EGCG
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(a)XPS full survey spectra results of EGCG/Zn,EGCG/Mg,and EGCG/Ca; (b)high resolution signal of C 1s for EGCG/Zn;
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Table 2 XPS detection of atomic concentrations and ratios on

sample surfaces

Atom fraction/ %

Sample

Zn C (0] Mg Ca
Cast Zn 68.11 9.08 22.81
EGCG/Zn 35.89 30.89 33.22
EGCG/Mg  27.74 34.83 34.57 2.86
EGCG/Ca 30.16 31.88 35.23 2.73
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Fig.6 Electrochemical experimental results of EGCG/Zn, EGCG/Mg,and EGCG/Ca
(a), (b)EIS results of EGCG/Zn,EGCG/Mg,and EGCG/Ca; (¢)dynamic polarization curves of EGCG/Zn,EGCG/Mg,and EGCG/Ca;
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Table 3 E.ors Loy Veor for different samples in SBF calculated

from polarization curves

Sample E../mV I/ (pAsem ?) V. /(mm-a ')
Cast —1.186+0.015 18.08+3.0 0.3004-0.10
EGCG/Zn —1.136+0.056  4.37+0.04 0.0724-0.01
EGCG/Mg  —1.179+0.069 2.10£0.56 0.03440.01
EGCG/Ca —1.105+0.044  4.20+0.11 0.06940.02
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