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Tong, RAO Ke-meng" (Infectious diseases Department of Shaanxi 3201 Hospital , Hanzhong 723000, China)

Abstract: Infections caused by pathogenic microorganisms have emerged as a major threat to global public health, the ecological
environment, and economic stability. In particular, owing to the widespread misuse of conventional organic antibiotics, the continuous
emergence of multidrug-resistant bacteria poses severe challenges to existing prevention and treatment strategies. To that end, this
study constructed a CuFe.O4 nanocarrier via a one-pot method and, through surface-modification strategies, uniformly loaded
ultrasmall silver nanoparticles onto its surface to prepare a CuFe.Os@Ag nanocomposite with a core—shell structure. This architecture
not only effectively inhibits the aggregation of silver nanoparticles but also enables the continuous generation of reactive oxygen
species (ROS) such as -‘OH and 'O under aerobic conditions via a Fenton-like reaction, which synergizes with released metal ions
such as Cu?', Fe**, and Ag" to exert bactericidal effects. Experimental results show that CuFe:O4@Ag exhibits excellent antibacterial
activity against Escherichia coli, Staphylococcus aureus, and methicillin-resistant Staphylococcus aureus, with a sterilization rate
exceeding 99.99% achieved within 15 min. Mechanistic studies reveal that the released metal ions and ROS function synergistically to
irreversibly disrupt the negatively charged environment of bacterial cell walls. This neutralizes surface charges, compromises the cell-
membrane integrity, and induces the leakage of intracellular plasmids, nucleic acids, and key ions, thus ultimately resulting in bacterial
death. The CuFe.Os@Ag nanocomposite demonstrates rapid, broad-spectrum, and highly efficient antibacterial performance, thereby
showcasing its significant application potential in medical-device surface protection and anti-infective materials.
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K*. Ca*. Mg [PitJ1E ol (El5c~5e) o XfHEZHH
E. coli~ S. aureusFIMRSARIK IR E 437 N1.87. 2.24
H11.97 mg/L, Ca ¥ 737l91.43. 1.62H11.44 mg/L,
Mg2 K 7351 1,12 1.16F11.11 mg/L, %W H40 )
JES 5 BV J B TR I RE IE W o T4 CuFe04@Ag
AbER S, 3T H B A KR EE 73 i £ 220,51, 0.61 A1
0.57 mg/L, Ca?IKJZ 7 7IFE%0.56. 0.72710.68 mg/L,
Mg K 73 9 P 220.52. 0.73F10.71 mg/L o S2I4H 55
TWRE R FEMRT XA, U CuFe.0.@AgIR T
NP AN M BELE AL, IR T AR EEN:, SEURW
KA TN, AT R EIET .

3. &

3.1 LACuFe:O %Mk, it RGBS, ¥
/N R AR I 40 oK Ag B AE RO R T A K
CuFe:04@Ag. ITTEM. XRD. XPSZERAE /7 A]
M, S BICuFe.04@Ag T Aghi 24186 nm, &4
R Fe;04, THOSLTAHIIAE, HRHE ) CuOFI AL
J7 FACu.

3.2 KW CE. colid 4 (078 % BRI (S. aureus)
RIS S P8 AR 45 8 €0 6 261 BR TR (MRSAD A U Pk
7T 7 CuFe:0s@Ag ) A% B i M A AR 1 2%, MIC
HARIRN15.6+ 15.6F131.2 pg/mL. E2xMICHS, 5
BRAEAI1S mink, R Z35155199.99% LA .

33 AEHIHEEREHCFe0.@Ag Bl E RS
FHIROS, d i H L 5| A A B35 Al R 4
BEH I AR A7 I L 2 1 e e, OB @S T,
Ao A TR R 4 5 9 2 1 0 38 1% B R
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