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Abstract
Background & Aims: Bacterial resistance to antibiotic treatment is a dilemma that has led researchers
to search for suitable alternatives. The use of herbs and nanotechnology can be a solution. This study
aimed to investigate the antimicrobial activity of iron oxide nanoparticles in combination with lavender
leaf extract using response surface methodology.
Materials & Methods: The response surface methodology and a central composite design were employed
to evaluate the iron oxide nanoparticle and lavender extract's antibacterial activity at different
temperatures against E.coli and S.aureus. The agar well diffusion method was used to determine the
antibacterial activity.
Results: The results showed that the antimicrobial effect of iron oxide nanoparticles was greater than
lavender extract. The response of the two tested bacteria to the combination of iron oxide
nanoparticles and lavender extract was not the same at different temperatures. The antimicrobial effect
of iron oxide nanoparticles in combination with lavender extract on the growth of S.aureus was greater
than their effect on E.coli. On the other hand, increasing the temperature increased the antimicrobial
properties of the combination of iron oxide nanoparticles and lavender extract against £.coli, but did
not affect S.aureus.
Conclusion: According to the results, it can be concluded that iron oxide nanoparticles in combination
with lavender extract can be a suitable option as an antimicrobial agent in topical or oral applications.
However, more comprehensive studies and clinical trials are needed.
Keywords: Iron oxide nanoparticles, Lavender, Response Surface Methodology, Antimicrobial
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