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Abstract (300 word limit)
Metal-organic frameworks (MOFs) with nanoscale dimensions are a potential class of porous nanomaterials for biomedical applications. In this search A silver metal organic frame (Ag-MOF) was synthesized and characterized using: XRD, XPS, SEM, FT-IR, and BET surface area measurements of the resulting sample showed that Ag-MOF has a high surface area of 882 m2/g. Here, we present a straightforward and quick hydrothermal synthesis approach that involves combining 2-metryl imidazole with silver nitrate. Doxorubincin (DOX), an anticancer medication, will then be incorporated into the Silver Metal Organic Framework (Ag-MOF) and created as (DOX@Ag-MOF). They proved the ability to destroy cancer cells and release medications in response to pH. Using our straightforward one-pot method, MOFs NPs can be created as multipurpose delivery systems for a range of cargos, includes pharmaceutical and imaging agents. A pH of 5.4 can discharge the contained medication more quickly than a pH of 7.4. While DOX@Ag-MOF exhibits stronger cytotoxicity in HepG-2 and MCF-7 cells than free DOX at concentrations greater than 12.5 µg/mL, Ag-MOF nanoparticles displayed only moderate cytotoxicity. These results indicated a potential for DOX@Ag-MOF nanoparticles as a useful strategy for drug delivery to cancer cells. Additionally, Ag-MOF, DOX, and encapsulated DOX@Ag-MOF compounds were assessed for their potential antibacterial effectiveness against pathogenic bacteria in comparison to conventional antibiotics using the agar well diffusion methodology. The DOX@Ag-MOF displays a significant inhibitory zone against gram negative organisms when comparing to the reference drug Gentamycin (E. Coli). According to the theoretical research, the DOX has a low kinetic stability and a strong chemical reactivity. The results of the docking investigation showed that DOX has excellent biological action towards Covid-19, breast, prostate, and leukaemia. Low values of binding energy, inhibition constant, and many H-bonds all contribute to these findings. By computing the phipsi torsion angles for each amino acid residue in the protein molecules, Ramachandran plots were created with the goal to illustrate the energetically authorized regions of the amino acid residues in the homology models of our cell lines.
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