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Healthcare-associated infections (HAIs) occur when one or more pathogens spread 
to a susceptible patient or one with risk factors. The pathogens responsible for HAIs 
include bacteria, viruses, and fungi. Among the bacteria responsible for HAIs is 
Staphylococcus aureus, which is a Gram-positive coccus, typically found in clusters, 
and colonizes the skin and nasal passages of healthy adults. In most cases, it is 
harmless, but it can become pathogenic due to its ability to cause mild skin infections 
(boils and abscesses) to more severe infections (pneumonia, endocarditis, and 
sepsis). The increasing antibiotic resistance of this bacterial species poses a 
significant threat to public health, especially in hospitals where patients with 
weakened immune systems are at greater risk. In 1980, vancomycin emerged as an 
alternative, but in 1996 vancomycin-resistant S. aureus (VISA) was reported. 
Vancomycin resistance in S. aureus can occur through two mechanisms: 
modification of its target site or thickening of its cell wall, generating phenotypic 
variants known as heteroresistant (hVISA). These variants often represent a major 
challenge for treating infections. Gold nanoparticles (AuNPs) are an innovative and 
promising solution due to their unique and versatile properties. Their size can range 
from 1 to 100 nanometers, making them ideal for applications within the human 
body. Additionally, their biocompatibility reduces the likelihood of toxic reactions. 
Their surface can be easily modified with different molecules, thus positioning them 
as an alternative that could revolutionize antibiotic administration. In conclusion, 
AuNPs are an invaluable tool in the fight against antibiotic resistance. Their 
integration into medical treatments could revolutionize the way we address resistant 
infections. In the following work, we synthesized a nano-antibiotic based on gold 
nanoparticles functionalized with vancomycin, characterized by spectrophotometry. 
The minimum inhibitory concentration (MIC) was obtained in S. aureus ATCC 29213, 
E. faecalis ATCC 51299 at different concentrations (1024 μg/ml, 512, and 256 μg/ml) 
through a broth microdilution assay according to CLSI (2023). Additionally, their 
bactericidal activity and biofilm formation were evaluated. As a result, the MIC of the 
gold nanoparticles was 1024 μg/ml and vancomycin 0.5 μg/ml in S. aureus. Once 
functionalized, the MIC of the functionalized AuNPs was reduced to 512 μg/ml / 
0.125 μg/ml vancomycin. Biofilm formation decreased from 2048 μg/ml, 1024 μg/ml 
to 512 μg/ml. 
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