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Application of Plant Nano-Cellulose in Polycaprolactone Vascular Stents
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(1. School of Mechanical Engineering, Yangzhou University, Yangzhou 225009, China.;
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Abstract : With the continuous development in the field of tissue-engineered artificial blood vessels, the existing issues of
hydrophobicity, poor mechanical properties, and inadequate biocompatibility have limited the development of artificial blood vessels
prepared from polycaprolactone (PCL). In order to address this problem, polycaprolactone and thermoplastic polyurethane as materi-
als for electrospinning was utilized, using an electrospinning device to prepare artificial blood vessels. Subsequently, a high aspect
ratio plant nanocellulose extracted from Humulus japonicus stems was incorporated into the artificial blood vessels through an
impregnation process and crosslinked with anhydrous calcium chloride, resulting in a polycaprolactone artificial blood vessel
containing Humulus japonicus stem plant nanocellulose. Through the investigation of the microstructure, mechanical properties,
porosity, contact angle, and influence on biocompatibility of the artificial blood vessel, it is found that the mechanical properties,
porosity, and water contact angle of the artificial blood vessel prepared with the inclusion of Humulus japonicus stem plant nanocel-
Iulose are superior to those of the pure polycaprolactone artificial blood vessel. In terms of biocompatibility, the addition of
Humulus japonicus stem nanocellulose facilitates cellular adhesion and spreading on the surface of the artificial blood vessel, effec-
tively promoting cell proliferation and differentiation in accordance with cellular growth patterns. The research results demonstrate
that Humulus japonicus stem plant nanocellulose can serve as a breakthrough and theoretical basis for the future development of
tissue-engineered artificial blood vessels.

Keywords : polycaprolactone ; thermoplastic polyurethane ; plant nano-cellulose ; electrospinning ; tissue-engineered

vascular stents
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