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Progress of braided medical luminal stents based on “ material-structure-

function” integrated design

Dou Yuqi, Zhong Luyao, You Renchuan, Yan Shuqin, Zhang Qiang

School of Textile Science and Engineering, Wuhan Textile University, Wuhan 430079, Hubei, China

Abstract; Braided medical luminal stents serve as essential implantable devices for addressing both
vascular and non-vascular stenotic conditions, with their clinical effectiveness contingent upon the
collaborative adaptation of materials, structures, and biological functions. Addressing clinical
challenges such as mechanical mismatch, long-term restenosis, and thrombosis associated with
traditional stents, the current research status of braided medical luminal stents was reviewed, the
evolutionary characteristics of metallic and synthetic polymer materials in their fabrication were
analyzed, the regulatory mechanisms of synergistic effects among braiding parameters on stent
mechanical behavior were investigated, the surface modification techniques and drug-eluting coating
processes were elaborated. Furthermore, iterative design strategies and manufacturing challenges for
stents were summarized based on clinical needs. The study can provide theoretical foundations for
the development of next-generation high-performance braided medical luminal stents.
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Fig. 1 Key strategies of braided medical luminal stents to

address clinical challenges
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Tab.1 Comparison of performance and metabolic pathways of typical materials for braided medical luminal stents
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Tab.2 Synergy effects and clinical adaptation design strategies of multiple braided parameters
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