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Objectives: Develop a stent-graft by combining electrospun polyurethane nano-fibers and a ferromagnetic stent to enhance endothelial cell-capture and retention.
Background: Stents-grafts are an important advancement in vascular interventions, but restenosis, thrombosis and distal embolism continue to be concerning issues. Stent-grafts were originally developed by sandwiching a polymer between stents. In this study, we have developed a stent-graft in which a ferromagnetic stent was encapsulated between 2 layers of polymer thereby becoming capable of capturing and retaining magnetically-labeled endothelial cells to promote healing.
Methods: An electrospinning system was developed for creating nano-fibers from medical-grade polyurethane (BioSpan®, DSM, Exton, PA). First, nano-fibers were electrospun on a 3mm diameter rotating mandrel to form a graft. Next, a previously developed ferromagnetic stent made from 2205 stainless-steel was placed on the graft and electrospinning was continued to form the outside layer. We manufactured 7 stent-grafts and inspected them microscopically for surface and construct integrity. Three of the stent-grafts were tested for crimping and expansion to verify mechanical competence. Finally, one stent-graft was tested in-vitro for endothelial cell-capture.
Results and conclusions: The stent-grafts developed in this study (Fig1a) were suitable for deployment using a standard trifold balloon (Fig1b,c). Microscopic evaluation showed that the electrospun fibers sandwiched the stent without any observed delamination between layers due to manufacturing and after deployment. Using fluorescence imaging, the magnetized stent-graft proved to attract and retain magnetically-labeled cells in-vitro (Fig1d, cells appear white). Thus, our proof of concept stent-graft showed promise for targeted cell seeding which can facilitate rapid healing.
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