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Objectives: The In-situ endothelisation potential of a new nanocomposite polymer based on polyhedral oligomeric silsesquioxane nanoparticles and polycarbonate urea urethane (POSS-PCU) was investigated using endothelial progenitor cells (EPC) extracted from human peripheral blood (HPB).
Background: Percutaneous coronary angioplasty revolutionized therapy for coronary artery disease. However current evidence suggests that, although drug eluting stents have reduced restenosis rates, important concerns have been raised regarding increased late stent thrombosis. We have developed a POSS-PCU polymer for coating stents which demonstrates anti-thrombogenicity and biostability in-vivo.
Methods: HPB mononuclear cells were separated and EPC were purified using magnetic-activated cell sorting technique after labelling with CD34 microbeads. Cells were seeded on POSS-PCU and PCU as a control for 21 days. Cells were studied under light, electron and confocal microscopy. Fluorescence-activated cell sorting technique was used to analyse cell surface markers. POSS-PCU surface was characterised with atomic force microscopy.
Results: EPC attachment and proliferation was significantly (p<0.001) better on the nanotopographical surface of POSS-PCU and seeded cells remained highly viable; shown by clonal expansion and morphological changes. EPC differentiated into adult endothelial cells and expressed increasing levels of maturation markers over time.
Conclusions: POSS-PCU displayed a charged nanostructured surface due to self-assembly of POSS nanoparticles which favours EPC attachment and growth. Results support the concept of self-endothelialisation potential of stents coated with POSS-PCU.

