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ANTIBIOTIC) FOR THE TREATMENT OF INFECTIONS CAUSED BY 
STREPTOCOCCUS  PNEUMONIAE  BASED  ON  THE 
FUNCTIONALIZATION OF NANOPARTICLES  WITH  ANTIBIOTICS 
(PENICILLIN, CEFTRIAXONE AND ERYTHROMYCIN).
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Streptococcus pneumoniae is a bacterium that causes various complications such 
as otitis media, sinusitis, mastoiditis, and meningitis. The World Health Organization 
considers it the second leading cause of meningitis, penicillin has traditionally been 
the  treatment  of  choice  for  infections  caused  by  Streptococcus  pneumoniae, 
however, the misuse of antibiotics has led to the emergence of strains resistant to 
penicillins. Currently, new alternatives are being explored to combat appearance of 
antibiotic-resistant strains. Nanotechnology is one alternative, because have been 
observed that gold nanoparticles (AuNP´s) have antimicrobial effects, AuNP´s are 
among  the  options  being  studied  because  they  have  shown  no  toxic  effects. 
Therefore,  this  study  aims  to  evaluate  the  antimicrobial  effect  of  AuNP´s 
functionalized  with  antibiotics  (nano-antibiotics)  and  compared  with  AuNP´s, 
penicillin,  ceftriaxone  and  erythromycin  alone. The  results  showed  that 
functionalizing AuNP´s with penicillin produced a greater antimicrobial effect than 
either the antibiotic or AuNP´s alone, requiring only one-fourth of both components. 
In  contrast,  functionalization  with  ceftriaxone  showed  an  antimicrobial  effect 
requiring half of both molecules. This suggests that the functionalization of AuNP´s 
with antibiotics enhances the antimicrobial activity of both the antibiotic and the 
AuNP´s. However,  functionalization  with  erythromycin  produced a  bacteriostatic 
antimicrobial effect, as the combination of both components in sufficient quantities to 
eliminate  the  bacteria  did  not  have  a  bactericidal  effect  on  Streptococcus 
pneumoniae.  Therefore functionalization  with  erythromycin  transforms  the 
bactericidal effect of both the antibiotic and the AuNP´s into a bacteriostatic effect. 
The functionalization of AuNP´s with antibiotics offers an advantage because a lower 
amount of antibiotic is required to eliminate  Streptococcus pneumoniae, thereby 
reducing the side effects of traditional treatments and improving the patient’s quality 
of life. Thanks to the UACM-CCYT-2025-CON-08 project
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