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Abstract 

Antibiotics, including metronidazole, sulfamethoxazole, erythromycin, trimethoprim, penicillin, and, azithromycin (AZM) 

have become the most widely used medications in recent years to treat a variety of illnesses in aquaculture, contemporary 

husbandry, and people1a,b. However, the use of these antibiotics may show several side effects. Serious adverse effects from 

azithromycin include liver damage, hearing loss, serious or life-threatening allergic reactions, abnormal heartbeats, and 

diarrhea linked to clostridium deficiency1c.  Recent developments point to the potential application of nanotechnology to 

alleviate some of AZM's drawbacks, including its high dosage requirements and poor absorption. Because of their small size 

(1–100 nm) and high surface–to–volume ratio, nanoparticles (NPs) are a useful method of delivering AZM1d,e. These carriers 

have the power to lessen the negative effects on the entire body, ensure accurate transport of the medication to the designated 

site, and enhance the pharmacokinetics of the medicine. Additionally useful for the development of contemporary sensors 

and biosensors that can be used in both industrial and biomedical fields are spinel ferrites1f,g. Furthermore, these 

nanoparticles (NPs) have demonstrated potent antibacterial properties in specific formulations. Among the several ferrites, 

MgFe2O4 is widely used in medicine due to its unique magnetic and physical characteristics.In the present work, MgFe2O4 

nanoparticles have been synthesized by sol-gel method and applied to target the antibiotic Azithromycin (10 mol% drug has 

been conjugated). The samples have been well characterized by the analysis of the XRD, EDS pattern, FESEM and TEM 

images analysis. The enhanced activity of the drug-conjugated sample against Gram- positive bacteria has been confirmed 

by Agar – cup assay and MIC study. It has been revealed that the drug-conjugated nanoparticles (with 10 mol% 

azithromycin) and the pure 100% azithromycin have almost similar efficacy against bacteria. This confirms the enhanced 

activity of azithromycin after its conjugation with the nanoparticles. 
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