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Objectives: A blood compatible nanocomposite was developed. The blood compatibility of this was evaluated in-vitro and in-vivo.
Background: As current stent technology, bare metal stents carry the risk of sub-acute thrombosis. Important concerns have been raised regarding increased late stent thrombosis with drug eluting stents. Therefore, a need still remained for an anti-platelet and protein inhibitory coating. Our hypothesis is that silsesquioxanes have the ability to self-assemble when used as nano-fillers. Nano-fillers contain silicon atoms will form foci of silicon rich areas, which inherently are anti-platelet and inhibit protein adsorption.
Methods: Poly (carbonate-urea) urethane (PCU) nanocomposites containing 2, 4 and 8 wt% polyhedral oligomeric silsesquioxanes were prepared. The PCU not containing silsesquioxane used as control. The ability of the nanocomposite surface to repel both proteins and platelets was assessed using thromboelastography, fibrinogen ELISA assays, antifactor Xa assays and SEM.
Results: Thromboelastograph coagulation analyser showed that the clot produced was much weaker on the nanocomposite in comparison to PCU. Nanocomposite had significantly lower maximum amplitude and higher clot lysis at 60 min. Less fibrinogen adsorption occurred on the nanocomposite. As the percentage of silsesquioxanes increased, the anti-factor Xa activity was significantly elevalted. In-vivo, no thrombus formation was found, neither macroscopically nor histologically nor on SEM after 68 weeks implantation.
Conclusions: We expect that this nanocomposite would be a good candidate for stent coating because of anti-thrombogenic property. In vivo investigations indicate an intrinsic non-thrombogenic property and long-term haemocompatibility.

