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Research Progress in Graphene-Based Nanomaterials

for Antimicrobial Coating
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( University of Shanghai for Science and Technology, Shanghai, 200093)

Abstract  Antimicrobial coatings are widely used in healthcare, food service, hospital disinfection and
microbial control. Graphene, one of the most popular nanomaterials, exhibits low bacterial resistance and tolerable
cytotoxicity to mammalian cells. Graphene synergistically exerts antibacterial effects from both physical and chemical
perspectives. In terms of physical properties, its sharp edges come into direct contact with bacterial cell membranes,
leading to destructive extraction of lipid molecules. In terms of chemical properties, reactive oxygen species generated
by oxidative stress and charge transfer disrupt bacterial cell membranes. Furthermore, graphene serves as a dispersing
and stabilizing carrier for various nanomaterials, and due to synergistic effects, its composites demonstrate high
antimicrobial efficiency and good biocompatibility, with extensive applications in antimicrobial packaging, wound
dressings, and device surface cleaning. This article first provides an overview of the structure, safety, and
antimicrobial mechanisms of graphene, followed by a brief summary of the significant achievements in graphene
composite coatings. Finally, it reviews the research progress of graphene materials in the surface modification of
implantable stents and discusses the future development trends of graphene antimicrobial coatings.
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Fig.1 Synthesis routes of graphene oxide and reduced

graphene oxide
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Fig.2 Size cytotoxicity of nanographene
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Fig.3 Antibacterial mechanism of graphene
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Fig.8 Preparation of GO-PVA fiber membrane by gel spinning
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Fig.9 Preparation method of hGO coating

(2) REWER S / 10 JF A AL A B0 1 S 248

T R RAS (CCP) 4R b = {1 gk
TR A 005 S5, Ding 258173l 5 I S 10
B CS1GO 942K i SR CCP SR L FE CS-
1GO B IF W (pH=4) i FEH R A CS kL
W JFAE AL A SR IR T (CS-rGO) W A A% 2, 1
1GO@ CS-CCP A A BE4UAA W ( SBF) H i iof
EDS & #4i CPP By Ca:P H-40. 51,1 rGO@ CS-
CCP 292 2.31, 5 JL 8 KA1 (HAp) 2L, 16 H
rGO@ CS-CCP B RUF M EWmu ik ohae, Ji2%
DA B, AR 00 B e o B2 340 A2 P IO 1) R
J15BR (2 ~20 MPa) , I H S 28 09 LA o )32 B
HRM A CS+GO R 1 1 34 i 84 Jm . ALP 3%
P E B4 R R, rGO@ CS-CCP kY B 6 7]
F0 5 T 40 S O B ALP 35 R, IR
rGO-CS IR JZ1E CPP 48 | A] LIk 3% BMSCs 1Y A
ok, W 10 FroR X 4 5 60 4 4 2R i A K

FF AT P R, 45 R R, rGO@ CS-CCP X
G 008 4 BR T R I R B ARG B0 R R 719% Fl
66% , .37 20 3¢ 1 A W22 3] 40 T A= ) I 9 9

pogiy CPP

A
SEHEGE
HE

K E

CPP/CS-1GO/0.3

SRR
HIERTRE

e o

§ 7 SEWEERE J B KA e 7 2 EMEWRE

10 CPP/CS-rGO MIEH R RMEREE
Fig. 10 Antibacterial effect and antibacterial principle

diagram of CPP/CS-rGO
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Fig.11 Image evaluation of CF-GO wound healing
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Fig.12 Surface morphology of GI substrate before

and after corrosion
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