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Abstract
In the constant increasing interest in developing drug delivery systems, polymeric micelles that are  self-assembled core-shell structures has emerged as promising strategies. The possibility of structural variations of polymeric micelles makes them particularly well suited for drug delivery purposes. Nanoscale micelles, composed of an aminoglycoside polymer core and polyethylene glycol corona, were derived from the self-assembly of poly(ethylene glycol)-grafted aminoglycoside polymer (mPEG-PAG) in aqueous media. The mPEG-PAG polymer was synthesized by conjugating succinyl methoxy PEG to the free amines on aminoglycoside polymer. The synthesized polymer was well characterized   using 1H NMR and FTIR spectroscopy for structural information and gel permeation chromatography for molecular weight. The critical micelle concentration of mPEG-PAG micelle, determined using pyrene fluorescence assay, was approximately 0.001 mg/mL, and the hydrodynamic diameter, determined using dynamic light scattering, was 30-40 nm. A zeta potential value of +1-6 mV indicated slightly cationic character consistent with aminoglycoside properties. Doxorubicin-loaded mPEG-PAG nanomicelles were prepared by solvent evaporation method; doxorubicin loading of 14.5 wt % and entrapment efficiency of 66-wt % was observed in mPEG-PAG micelles.The π-π interaction between the DOX and the polymer backbone was studied by UV absorbance and Fluorescence methods.  IC50 values of Dox-loaded mPEG-PAG micelles indicated their efficacy for inducing death in several cancer cell lines. Taken together, our results indicate that these novel mPEG-PAG micelles are potent nanocarriers for drug delivery and can be particularly attractive in anti-cancer applications. 


