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The anti-bacterial effects of magnetic iron oxide nanoparticles
produced by biological method and the kinetic study of mortality of
common strains in clinical infections
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Department of Biology, Faculty of Basic Sciences, Hakim Sabzevari University, Sabzevar, Iran
Corresponding author: Nasrin Mollania, n.mollania@hsu.ac.ir

Abstract. New properties of nano-materials have made nanotechnology the leading part of biology and medical
sciences. Due to their various biomedical properties, iron-based magnetic nanoparticles (MNPs) have been highly
considered by biological researchers. Nowadays, increasing resistance to antibiotics is a major problem in treating
clinical infections. Finding new antibacterial agents is therefore essential for the treatment of resistant strains. In this
study, the iron oxide MNPs were produced using culture-medium supernatant of a newly isolated bacterium to
investigate the inhibitory effects of the NPs on strains with a major role in clinical infections. Biosynthesis of iron oxide
MNPs were detected by UV-Vis spectroscopy and the average size of particles was estimated by dynamic light
scattering technique. The anti-bacterial activity of these NPs against E. coli and S. aureus was investigated using
methods for the calculation of bacterial sensitivity coefficient. In the presence of NPs, the highest sensitivity coefficient
value was observed for E. coli in 1XMIC concentration. On the other hand, S. aureus showed the lowest value. The
death rate of the two strains in contact with NPs followed the first order kinetic equation and the survival rate decreased
with the increase of exposure time. The results of this study as well as the high functionality of iron oxide MNPs, make
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its application desirable in the prevention and treatment of clinical infections.

Keywords. antibiotic resistance, minimum inhibitory concentration, nanoparticles biosynthesis, nanotechnology,

sensitivity coefficient
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Fig. 1. UV-Vis absorption spectra of biosynthesized iron oxide MNPs. A. absorption spectra of supernatant
containing produced NPs (Supernatant+FeCls;.6H,0). B. aqueous solution of iron salt (FeCls.6H,0 solution). C. iron

salt solution in nutrient broth medium (NB+FeCl3.6H,0).
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Fig. 3. The variation of E. coli mortality kinetics and its sensitivity coefficient. A. Concentration equal to the amount of
MIC. B. Concentration twice the amount of MIC. (A Iron oxide NP-kinetics, Iron oxide NP-Z value).
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Fig. 4. The variation of S. aureus mortality kinetics and its sensitivity coefficient. A. Concentration equal to the amount
of MIC. B. Concentration twice the amount of MIC. (A Iron oxide NP-kinetics, o lIron oxide NP-Z value).
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