Biomimetic functionalisation to promote fast endothelialisation of bioabsorbable stents 
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INTRODUCTION: In-stent restenosis and late thrombosis are the major clinical failures of cardiovascular stent implantation. Fast stent endothelialisation was proven to prevent both thrombosis and restenosis [1,2]. The combinations of antifouling molecules with extracellular matrix peptides are promising strategy to design antithrombogenic surfaces able to promote fast endothelialization [3,4].The REDV fibronectin-derived peptide is recognized by α4β1 integrins and selectively promotes endothelial cell adhesion and spreading over smooth muscle cells and platelets [5]. In this study carboxylic groups generated by plasma treatment were employed to covalently graft PEGylated-REDV and polyethylene glycol (PEG) at different molar ratio to selectively promote endothelial cell adhesion avoiding platelet activation. 
METHODS: Acrylic acid was polymerised via plasma treatment onto different polymeric substrates. Argon plasma activation was carried out by setting a flow rate of 20 sccm, power of 50 W and time of 5 min. Acrylic acid vapors were diluted in Argon (flow = 20 sccm). Polymerization was performed by a pulsed plasma discharge  applying a discharge RF power of 200 W, a duty cycle of 10% (on time = 10 ms, off time = 90 ms) for 10 min [6]. After plasma treatment, samples were dipped into an EDC/NHS solution (ratio 4:1, pH 5.5) for 1 h at 4°C and subsequently dipped in PEGylate-REDV and PEGylate-REDV:PEG solutions at different molar ratio (100 μg/mL in PBS) for 20 h at room temperature. Surface modification was characterized through physico-chemical analyses and in vitro cell tests.
[bookmark: _GoBack]RESULTS: Physico-chemical characterisation, performed after plasma treatment, confirmed the successful of AAc grafting/polymerization on different polymeric substrates. Plasma treated surfaces were functionalized with PEGylate-REDV peptide and different ratios between PEGylate-REDV and PEG. The evidence of successful grafting on the sample surfaces has been obtained through X-ray Photoelectron Spectroscopy (XPS), contact angle measurement and FTIR-ATR spectroscopy. Different molar ratios of PEGylate-REDV and PEG were covalently grafted on polymeric films to obtain both antifouling and biomimetic properties. Results showed that PEG introduction as spacer molecule induces changes into surface wettability, as surfaces become more hydrophilic with increasing ratio of PEG. The REDV-functionalisation resulted in high endothelial cell adhesion with adequate cell spreading. 
DISCUSSION & CONCLUSIONS: In this work an antifouling coating able to quickly promote a new endothelial cell layer on polymeric stent surface was developed. In particular AAc was polymerised on the polymeric surface to expose –COOH groups able to graft biomolecules. PEGylate-REDV and PEG were successfully grafted on the polymeric substrates. The presence of the REDV peptide increased the endothelial cell adhesion on the materials; the fast formation of a healthy endothelial cell layer could enhance the hemocompatibility of these polymeric materials in vivo.
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