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Introduction 

Microbial resistance to antibiotics is a recurring problem in infectious processes. 

Therefore, it becomes important to study materials that possess a broad spectrum of 

antimicrobial activity. Nanoparticles (1-100 nm) have drawn much attention due to their 

morphology, size and distribution (Buzea et al., 2007). Metallic nanoparticles can be made 

of many metals, as Au, Ag, Cu, Fe, Zn, Cu etc (Król et al., 2017), one of their application is 

as antimicrobial agents (Hanley et al., 2008; Król et al., 2017). Some studies have shown 

their activity against different microorganisms. Nanoparticles made of copper and zinc, in 

turn, are interesting because of their accessibility and affordability, comparing to gold and 

silver (Usman et al., 2013; Król et al., 2017). This study aims to compare the antimicrobial 

activity of pure ZnO, CuO and heterostructures of ZnO and CuO. 

Literature review  

Nanoparticles, mainly metal and metal oxide nanoparticles have effectively treated 

infectious diseases in response to antibiotic failure due to microbial resistance. Studies have 

shown that metal nanoparticles such as silver (Ag), copper (Cu), copper oxide (CuO), and 

gold (Au) display broad antimicrobial effects against a variety of microorganisms, including 

fungi as well as Gram-positive and Gram-negative bacteria. In particular, antibacterial 

effects have been observed against Escherichia coli (Cho et al., 2005; Chatterjee et al., 

2012) and non-resistant strains of Gram-positive bacteria like Staphylococcus 
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aureus (Durán et al., 2007) with findings indicating that the presence of these nanoparticles 

can inhibit microbial growth. 

Method 

Nanoparticles were synthesized using the glycerol–solvent method (Triboni et al., 

2023), and films were prepared by the casting method. The film-forming solutions were 

produced by adding 1 g of pectin to 45 mL of distilled water, followed by the addition of 

glycerol at a 1:0.7 ratio. Nanoparticles were then incorporated at a 1:0.6 ratio relative to the 

polysaccharide under stirring at 20,000 rpm. The antimicrobial activity was evaluated using 

the halo inhibition test. 

Results or Expected Results 

Preliminary results (Figure 1) were obtained regarding pure zinc oxide nanoparticles, 

showing good activity against Escherichia coli. Meanwhile, no significant antimicrobial 

activity was detected against Bacillus subtilis. 

Figure 1 - Halo inhibition test of pure ZnO in pectin films 

 

 

 

 

 

 

 

 

 

 

 

                        Halo inhibition test against: a) E. coli; b) B. subtilis. 
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Conclusions or Final considerations 

Preliminary tests showed that the nanoparticles exhibited positive activity against 

Gram-negative (E. coli) bacteria; however, no significant activity has been detected against 

Gram-positive bactéria (B. subtilis) so far. Further studies will be conducted with ZnO-CuO 

heterostructures and CuO nanoparticles. 
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