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Abstract:In recent years, antibiotic-resistant bacterial strains have spread rapidly and widely around
the world. New antibacterial drugs have emerged to develop. With the development of biological
nanotechnology, two-dimensional nanomaterials have become a very promising alternative for the
treatment of antibiotic-resistant bacteria. Based on the recent literature, the structural features and
antibacterial applications of graphene materials (GMs), transition-metal dichalcogedes ( TMDs),
layered double hydroxides (LDHs) and MXenes were elaborated, the antibacterial mechanisms of
those materials were discussed, such as physical/mechanical damage, lipid extraction, oxidative
stress, and photothermal/photodynamic effects, etc. Finally, the antibacterial research progress and
challenges of two-dimensional nanomaterials were prospected: (1) 2D materials has a unique space
structure and excellent biocompatibility, so it can be used as an ideal carrier for antibacterial drugs;
(2) the material has photodynamic and photothermal bactericidal effects, so it has a strong potential
to cure local skin infections; (3) it can be made into antibacterial coatings to achieve simple insitu
disinfection applying to sterile medical equipment in the future.
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Table 1  Antibacterial research based on graphene composite nanomaterials?* "]

Composites Target species Optimal mass concentration Efficacy Reference

PEI-rGO-AgNPs E. coli; 0.1 mg/L E.coli: (93.7+0.5)% [20]
S. aureus S. aureus: (96.140.9)%

GO-Ag E.coli; Ag/GO1: 1, E.coli: 80% [21]
S. aureus 10 pg/mL S. aureus: 76%

GO-PEG-Ag E. colis 10 pg/mL E. coli: 100% [22]
S. aureus S. aureus: 95.3%

Graphene-FeAg B. subtilis; B. subtilis: 2 pg/mL B. subtilis; (99.6+1)% [23]
E. coli E.coli: 100 pg/mL E.coli: (90.23%+2.75)%
S. aureus S. aureus: 200 pg/mL S. aureus: (99.6+1.75)%

PLL-rGO-CuNPs E. coli 100 mg/L E. coli: (99.99040.002) % [24]
S. aureus S. aureus: (99.581:40.012) %

CuNP-incorporated E. coli; As surface coating E.coli: >99.99% [25]

MI-dPG S. aureus S. aureus: >>99.99%
Kanamycin-resistant Kanamycin-resistant
E. coli E. coli:>>99.99%

SnO2@graphene P.aeruginosa: 0.5 mg/mL P.aeruginosa: 99. 96 % [26]
S. aureus: S. aureus: 99.99%

Graphene/NiO E.coli: 10 mg/mL E.coli: 100% [27]
P. aeruginosa P. aeruginosa: 100%

guanidine-modified E. coli 20 pg/mL E.coli: 99.9% [28]

graphene

RGO-g-P3TOPA E. coli 2.5 pg/mL E.coli: 100% [29]
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Fig. 1 Photographs of infected wounds in mice with different treatment groupst?]
(a)blank (wound without any treatment) ; (b) control (sterile vaseline gauze covered wound) ;

(c)PHMGO. 5-TPU; (d) GOO. 5-TPU; (e) MGOO. 5-TPU
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Fig. 2 3D representation of the structure of MoS; nanosheets!27]
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