Development of novel dual coated sirolimus-eluting vascular stent for anti-coagulation and controlled release
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Abstract
This study reports on a dual coated stent that has an anti-proliferation and anti-coagulation in biodegradable polymer and nature polymer hydrogel-coated onto a cobalt-chromium stent. The dual coated was prepared by ultra-sonic spray coating the bare metal stent with PLGA loaded sirolimus and alginate hydrogel loaded heparin top-coat to treat against restenosis and coagulation, respectively. The dual coated stent was characterized in vitro for surface morphology and coated thickness by scanning electron microscopy (SEM) and confocal laser scanning microscopy (CLSM). The poly(l-lactide-co-glycolide) (PLGA) 50/50 and alginate hydrogel were examined in vitro degradation. Alginate hydrogel degradation study showed various degradation profiles by CaCl2 concentration for alginate cross-linking. Platelet adhesion and fibrinogen adsorption tests showed that heparin loaded dual coated stents have high blood-compatibility use as vascular drug-eluting stent. Alginate and heparin loaded alginate hydrogel dual-coated stents showed effective anti-proliferation of smooth muscle cells by through rat vascular smooth muscle cells (RVSMC) proliferation assay. In vitro release studies of heparin and sirolimus showed possibilities of dual drug release and controlled release through dual coating method.  Using released sirolimus from dual coated stent evaluated anti-proliferation effect of RVSMC. This result showed high RVSMC anti-proliferation effect of dual coated stent. In conclusion, dual coated sirolimus eluting stent might enhance blood compatibility, and endow better release profile, which may reduce initial thrombus formation and stenosis more effectively.

