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Curcumin loaded L-cysteine-graft-chitosan co-polymer coated ZnO nanoparticles with pH cleavable for synergistic anticancer therapy
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Abstract 

In this work the L-cys-g-chitosan coated ZnO Nps were successfully prepared for targeted delivery of anticancer hydrophobic drug curcumin. Here biodegradable graft co-polymer L-cys-g-chitosan was synthesized and characterized by 1H NMR, XRD, UV-Vis, FT-IR spectroscopy and TEM. ZnO Nps were used as core materials (40-50nm) and modified with co-polymer L-cys-g-chitosan for loading curcumin. After loading of curcumin the average particles size of about 80 nm. The L-cys-g-chitosan co-polymer coated ZnO Nps shows higher drug loading and entrapment efficiencies. The in-vitro drug release profile along with kinetics studies were carried out under three physiological conditions.  The high drug loading capacity (44%) and encapsulation efficiency (58%) with efficient and fast drug release at the desired pH (5.4).  Further, the in vitro anti-cancer activity of nanoparticles and the cellular uptake of nanoparticles on AGS gastric cancer cells were investigated. The results demonstrated that Cur loaded L-cys-g-chitosan coated ZnO Nps can be used as nanoformulation drug carriers by our new method, and L-cys-g-chitosan coated ZnO Nps was a promising vehicle for anticancer drug targeted delivery system. These multifunctional properties of Cur loaded L-cys-g-chitosan coated ZnO Nps may open up new avenues in cancer therapy through overcoming the limitations of conventional cancer therapy.
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