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In the present study, nanoparticles of copper and copper oxides were synthesized and their antibacterial 

activity was evaluated and compared with silver nanoparticles. The nanoparticles were synthesized using 

facile chemical reactions, and then characterized using field emission scanning microscopy. The 

nanoparticles were stable for at least two weeks. The antibacterial activity of the nanoparticles against 

Staphylococcus aureus, Bacillus subtilis, Pseudomonas aeruginosa, Enterococcusfaecalis and 

Escherichia coli was investigated based on inhibition zone in disk diffusion assay. The minimum 

inhibitory concentration and minimum bactericidal concentration of the nanoparticles were also reported. 

Antibacterial activity of the nanoparticles showed better inhibitory activity against gram positive bacteria. 

 

 
JKMU  
Journal of Kerman University of Medical Sciences, 2017; 24(2): 166-170 

 

Nanoparticles of copper and copper oxides: Synthesis and Determination of antibacterial 
activity 

Hossein  Heli, Ph.D. 1, Golamhossein Tondro, M.Sc. 1, Naghmeh  Sattarahmady , Ph.D. 2, 

Rezvan Dehdari Vais, M.Sc. 1, Hamed  Veisi  Kahreh, B.Sc. 3 

 

1- Assistant Professor, Nanomedicine and Nanobiology Research Center, Shiraz University of Medical Sciences, Shiraz, Iran (Corresponding author; 

E-mail: heli@sums.ac.ir) 

2- Department of Medical Physics, School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran 

3- Department of Nanomedicine, School of Advanced Medical Sciences and Technologies, Shiraz University of Medical Sciences, Shiraz, Iran. 

Received: 21 January 2017  Accepted: 18 February 2017 

 

 

Short Communication 

Copper 

Nanoparticles 

Antimicrobial activity 

Disk diffusion method 

 

 

Introduction  

mailto:heli@sums.ac.ir


Journal of Kerman University of Medical Sciences 2017, Vol. 24, Issue 2 

167 

 

Materials and methods 

Synthesis of copper nanoparticles 

¯

~

¯

 

Synthesis of Cu2O nanoparticles 

 

Synthesis CuO nanoparticles 

 

Morphology of the nanoparticles 

 

Antibacterial studies 

~



Nanoparticles of copper and copper oxides é Heli, et al 

168 

 

Statistical analysis 

 

Results and discussion 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. FESEM images of copper (A), copper(I) oxide (B), and copper(II) 

oxide (C). 
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Table 1. The values of MIC and MBC of copper nanoparticles for various microorganisms 

Strain Zone of inhibition / mm MIC / µg mL -1 MBC / µg mL-1 

Escherichia coli 5±0.7 220±18 360±17 

Bacillus subtilis 10±0.9 260±19 440±25 

Pseudomonas aeruginosa 2±0.2 360±12 780±37 

Staphylococcus aureus 5±0.2 180±12 360±24 

Enterococcusfaecalis 1±0.1 740±29 740±30 

 
Table 2. The values of MIC and MBC of copper (I) oxide nanoparticles for various microorganisms 

Strain Zone of inhibition / mm MIC / µg mL -1 MBC / µg mL-1 

Escherichia coli 1±0.1 600±31 800±18 

Bacillus subtilis 2±0.1 500±27 700±16 

Pseudomonas aeruginosa - 800±24 900±23 

Staphylococcus aureus - 800±15 800±16 

Enterococcusfaecalis - - - 

 

Table 3. The values of MIC and MBC of copper (II) oxide nanoparticles for various microorganisms 

Strain Zone of inhibition / mm MIC / µg mL -1 MBC / µg mL-1 

Escherichia coli - 280±10 420±12 

Bacillus subtilis 2±0.3 200±9 280±14 

Pseudomonas aeruginosa - 280±17 480±13 

Staphylococcus aureus 1±0.1 240±14 420±12 

Enterococcusfaecalis 3±0.2 - - 
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