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Preparation and in vitro performance evaluation of sirolimus-carrying

polycaprolactone conductive and absorbable woven mesh scaffolds
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(School of Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Biodegradable vascular scaffolds have attracted extensive attention, yet most reported
systems still mainly rely on passive regulation after implantation. In this study, a conductive
biodegradable scaffold with drug-release capability was prepared by melt electrowriting ( MEW ),
Polycaprolactone (PCLL) was used as the matrix material, sirolimus (RAPA) served as the drug
component, and polypyrrole (PPy) was introduced by in situ deposition to construct a PCL/RAPA/PPy
conductive scaffold. The results showed that, within the selected RAPA loading range, the scaffold
preserved good flexibility while its mechanical performance was improved. The maximum tensile load
increased from about 6.5 N to around 9.2 N. After PPy deposition, a continuous conductive network

formed on the scaffold surface, resulting in enhanced electrical conductivity. In wvitro evaluation
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demonstrated that the hemolysis rate was below 5%, and no obvious cytotoxicity was observed. The

scaffold also showed slow degradation behavior in PBS, retaining more than 90% of its original mass after

12 weeks. Drug-release tests further indicated that the scaffold entered a relatively stable release stage

after approximately 20 days, allowing sustained inhibition of smooth muscle cell migration over a certain

period. In addition, endothelial cells (RAECs) maintained good spreading under electrical stimulation,
without obvious inhibition of cell growth. COMSOL simulation suggested that the scaffold had the

potential to generate induced electrical signals under an alternating magnetic field. These findings provide

experimental support for the further development of biodegradable conductive vascular scaffolds.

Key words: vascular scaffold; melt electrowriting; polypyrrole; sirolimus; electrical stimulation;

drug release
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