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Abstract:
The increasingly high incidence of bacterial resistance 
to antibiotics along with the high prevalence and inci-
dence of bacterial infections necessitate a modern and 
novel generation of antibiotics. Nanotechnology, a field 
of applied science and technology that utilizes materials 
in scales smaller than 1 micrometer, has opened new 
horizons in medicine and has shown promising results 
in eliminating and lowering the activity of multiple mi-
croorganisms. Nanoparticles smaller than 100 nanome-
ters that are used as antimicrobial agents penetrate the 
microorganism membrane by different mechanisms and 
change their susceptibility, resistance and viability1. This 
study investigated the effectiveness of zinc oxide, silver, 
copper, iron oxide, and aluminium oxide nanoparticles 
in eliminating or deactivating microorganisms. Addi-
tionally, this studyaddressed the essay techniques such as 
optical density measurement, crystal violet staining and 
MTS/MTT/XTT assays that evaluate bacterial viability 
with their advantages and disadvantages along with a re-
view of the mechanisms of effectiveness of nanoparticles 
as antimicrobial agents. Zinc oxide (Figure 1) and silver 
nanoparticles are significantly effective in reducing bac-
terial viability. The most important characteristics in ef-
fectiveness of antimicrobial nanoparticles are the particle 
size (diameter) and surface charge. The smallest nanopar-
ticles are the strongest antimicrobials and a positive sur-
face charge increases the antibacterial effect. 
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