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Extended Abstract 
Klebsiella pneumoniae (K. pneumoniae) is an important pathogen responsible for some hospital infections. The raising 

of the hypervirulent strains has become a public health issue due to increasing of morbidity, mortality and costs associated 
with infected patients [1, 2]. Current treatment for this infection involves antibiotic therapy, but microorganisms are 
developing resistance to antimicrobials [2]. Thus, silver nanoparticles (AgNPs) may overcome these limitations due to their 
bactericidal properties as well as surface functionalization option, which would improve treatments of diseases caused by 
microorganisms [3, 4]. The aim of this work was to analyze the efficacy of AgNPs functionalized with antibiotics in a strain 
of K. pneumoniae with a resistance profile. The AgNPs were synthesized by the reduction of silver nitrate by sodium 
borohydride and functionalized to the modified Imipenem antibiotic via carbodiimide chemistry. The nanopharmaceutical 
was characterized by UV-Visible Spectroscopy and Dynamic Light Scattering. The Minimum Inhibitory Concentration was 
performed according to Clinical and Laboratory Standards Institute (M7-A9) standards [5].  The MIC and Minimum 
Bactericidal Concentration (MBC) of nanopharmaceutical against K. pneumoniae with a resistance profile were carried out 
using optical density values and visible growth occurred on the plates, respectively. The experiments were performed by 
microdilution method using different concentrations of nanopharmaceutical in a 96-well plate, incubated for 24 h at 35ºC 
and the drop technique was used for MBC. The Surface Plasmon Resonance band for colloidal nanopharmaceutical has 
shown an absorption at 266 nm and 394 nm, corresponding of antibiotic imipenem and the bare AgNPs, respectively, which 
are in agreement to an increasing of hydrodynamic diameter for ~36 nm after functionalization procedure. The MIC and 
MBC analysis showed the bacteriostatic and bactericidal actions of the nanopharmaceutical, showing good results as the 
lowest concentration was capable of inhibiting bacterial growth. The nanopharmaceutical application has shown great 
bacterial inhibition power against to K. pneumoniae, suggesting a promising treatment for infection of strain with a resistance 
profile. 
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