Polymeric magnetic nanoparticles for the targeted and controlled co-delivery of drugs in cancer therapy.
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Polymeric magnetic nanoparticles are exercised for the drug delivery aspect due to the inherent potentiality of biodegradability and sustained release activity. To supplement the drugs action more accurately at the desired site, the polymeric magnetic nanoparticles were functionalized with ligands. Thus, objectives of the study was to prepare, characterize polylactide-co-glycolide coated magnetic nanoparticles (PLGA-MNPs) as dual drug delivery system capable of encapsulating both hydrophilic (carboplatin)  and hydrophobic (paclitaxel and rapamycin) drugs with entrapment efficiency ~ 47 % and ~ 80 % respectively either alone or in combination. The biocompatibility of void PLGA-MNPs and antiproliferative activity of different formulations were studied by 3-(4, 5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium (MTT) assay. These formulated nanoparticles showed sustained release of encapsulated drugs for more than three weeks under in vitro conditions. For targeted delivery,  the drug loaded PLGA-MNPs were conjugated with ligand herceptin (HER2) which demonstrated enhanced uptake compared with native drug in cancer cell lines (MCF-7 and PANC-1) confirmed by MNP assay, fluorescence study and confocal microscopy. The mitochondrial membrane potential, apoptosis study through flow cytometry and molecular basis of apoptosis by western blotting validated the augmented synergistic effect of targeted combined drug formulations. Thus, our results suggest ligand conjugated dual drug loaded PLGA-MNPs as drug delivery vehicle that could be valuable for the cancer therapy in near future. 

