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INTRODUCTION: L605 CoCr alloy has 

substituted other alloys in the manufacture of 

cardiovascular stents due to its superior mechanical 

properties [1,2]. However, its biocompatibility 

needs to be improved to reduce post-implantation 

complications: fast endothelialization, low 

thrombus formation and anti-inflammatory 

response are desired by clinics [3]. An approach 

that avoids the use of polymeric-based coatings as 

intermediate layer has been developed. It allows 

the direct functionalization of the metallic surface 

with reactive amine groups used as anchor points 

to immobilize peptides [4]. This work focuses on 

the biological performance, in vitro and in vivo, of 

the modified L605. The in vitro tests allowed to 

evaluate human coronary artery endothelial cells 

(HCAEC) behavior on the modified surface, as 

their adhesion, distribution and phenotype. For in 

vivo studies, the comparison of commercial stents 

and the modified stent, in porcine coronary arteries 

was performed in two times: 7 days, to evaluate 

the re-endothelialization and 28 days to study in-

stent restenosis.  

METHODS: After cleaning and electropolishing, 

L605 was plasma treated in a MW reactor with a 

mixture of N2 and H2, as described in [4]. Then, 

PEG, used as a linking arm, was grafted onto the 

surface in a MES/EDC solution, and finally 

grafted with the bioactive peptide. For in vitro 

tests, samples were incubated with HCAECs 

which distribution was valued by fluorescence 

whereas their phenotype by quantifying specific 

soluble factors release. For in vivo tests, 3 groups 

of stents were implanted: Bare metal stent (BMS), Drug 

eluting stent (DES) and PEG-Pept. Stented arteries 

were explanted at day 7, to study the re-

endothelialization, by SEM, and at day 28 to study 

in-stent restenosis by coronary angiography.   

RESULTS: In vitro performance: PEG-Pept 

grafting onto L605 flat surfaces increased the 

presence of HCAECs (133±35 to 292±29 cells). 

Furthermore, a decrease on the inflammation 

markers with an increased anti-thrombotic 

behavior was exhibited on grafted surfaces 

compared to the bare metallic one.  

In vivo performance: As observed in Fig. 1, after 7 

days of implantation PEG-Pept stents presented a 

better re-endothelialization with less leukocytes 

and platelets compared to DES and BMS. At day 

28, PEG-Pept and DES did not exhibit in-stent 

restenosis (less than 5% for both), as BMS 

(~30%). 

 
Fig. 1: SEM images of extracted porcine coronary 

artery after 7 days of implantation. Two magnifications 

shown: x50 to observe strut coverage and x2500 to 

observe platelets and leukocytes adhered on the surface.  

DISCUSSION & CONCLUSIONS: This multi-

step approach allowed the direct functionalization 

of commercial stents with a bioactive peptide with 

anti-thrombotic, anti-inflammatory and pro-

endothelialization activity. The PEG-Pept grafted 

surface increased both in vitro and in vivo 

biological performance compare to bare metal: it 

promoted the presence of HCAECs with an anti-

thrombotic and anti-inflammatory phenotype, it 

improved re-endothelialization and limited in-stent 

restenosis. Thus, this strategy represents a new 

approach to create biomimetic surfaces which can 

potentially decrease complications after stent 

implantation. 
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