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Fig. 1 Transmission electron microscope images of copper-gadolinium nanomaterials
A: x 14000; B: x 25000; C: x 50 000.
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Fig. 2 Characterization of copper-gadolinium nanomaterials

A Zeta potential; B: Fourier transform infrared spectroscopy ( FT-IR) spectrum.
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Fig. 3 The cell viability of 1929 after co-cultured
with copper-gadolinium nanomaterials for 24 hours

***P<0.001 vs control group.
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Fig. 4 The relationship between the antibacterial effect of copper-gadolinium nanomaterials
against E. coli and their concentration and co-incubation time
A': Photos of E. coli colony growth after treatment with different concentrations of copper gadolinium nanomaterials; B: The statistical chart of E. coli
colony plate results after treatment with different concentrations of copper-gadolinium nanomaterials; C: Photos of E. coli colony growth after treatment with
2 pg/ml copper-gadolinium nanomaterials for different time periods; D: E. coli treated with 2 pg/ml copper-gadolinium nanomaterials for varying dura-

tions, statistical chart of the colony count results; * ** P <0.001 vs control group.
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Study on the antibacterial properties of Copper-Gadolinium

nanomaterials against Escherichia coli
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(' College & Hospital of Stomatology, Anhui Medical University, Anhui Provincial Key Laboratory of
Oral Disease Research, Hefei 230032 ; *Institute of Intelligent Machines, Hefei Institutes of
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Abstract Objective To investigate the biocompatibility of copper-gadolinium nanomaterials and their antibacteri-
al efficacy against Escherichia coli (E. coli). Methods Copper-gadolinium nanomaterials were prepared using a
hydrothermal method, and the samples were characterized and analyzed using instruments such as transmission elec-
tron microscopy. The biocompatibility of copper-gadolinium nanomaterials was evaluated through CCK-8 experi-
ments with mouse fibroblast cells (1.929). Copper-gadolinium nanomaterials were co-cultured with E. coli, and
their antibacterial performance was observed and assessed. Results Transmission electron microscopy and Fourier
transform infrared spectroscopy analysis confirmed the synthesis of the copper-gadolinium nanomaterials. The CCK-
8 experiment results showed that the material had reliable biocompatibility within a concentration range of 0 -2 pg/
ml. The antibacterial experiments verified the excellent anti-E. coli activity of copper-gadolinium, with the antibac-
terial effect positively correlating with concentration and co-cultivation time. When copper-gadolinium nanomaterials
at a concentration of 2 pg/ml were co-cultured with E. coli for 4 hours, the antibacterial rate reached 99.99% .
Conclusion The 2 pg/ml copper-gadolinium nanomaterials exhibit reliable biocompatibility and excellent anti-E.

coli capabilities.
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