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Abstract: The covered stents have played an irreplaceable role in clinical treatment of aortic
aneurysms. Currently, the graft cover in commercial covered stents is primarily made of woven
polyethylene terephthalate ( PET) materials. Long-term clinical practice has revealed that PET
woven graft cover exhibits high water permeability, often requiring subsequent treatment, and cases
of graft cover wear and perforation have been occasionally reported. Ulira-high molecular weight

polyethylene (UHMWPE) material has been widely used in the field of sports medicine due to its
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high strength and high modulus. In this study, UHMWPE yarns were introduced to fabricate
UHMWPE woven graft cover and PET/UHMWPE woven graft cover, which were then systematically
compared and analyzed with PET woven graft cover with the same yarn specifications. The feasibility
of developing UHMWPE woven graft cover with high strength and high modulus and lower water
permeability was explored. The results showed that, the UHMWPE woven graft cover demonstrated
significantly superior mechanical properties compared to the PET woven graft cover in terms of
( p<0.05).

circumferential tensile breaking strength, axial tensile breaking strength, and bursting strength were

circumferential tensile, axial tensile, and bursting strength Specifically, its
approximately 6. 3 times, 3.2 times, and 3. 0 times higher than those of the PET woven graft cover.
The water permeability of the UHMWPE woven graft cover was (20. 358+3.747) mL/(cm’+min) ,
which was lower than that of the PET graft cover [ (73.397+4.319)mL/(e¢m’-min) ] (p<0. 05).
These results indicate that the UHMWPE woven graft cover offers the advantages of high strength and
high modulus and low water permeability, so it is feasible to develop graft cover for endovascular
surgery based on UHMWPE yarns. The research findings provide theoretical and practical grounds
for advancing the development of next-generation covered stent products.

Keywords: covered stent; woven graft cover; UHMWPE; PET; high strength and high modulus;

water permeability
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Tab.1 On-loom parameters for weaving
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Fig. 1  Stereo microscope images of UHMWPE yarns and PET yarns
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Fig. 4 Stereo microscope images of woven graft cover
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Tab.2 Structural parameters of three types of woven graft cover
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Tab.3 Mechanical properties of three types of woven graft cover
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Fig.5 Mechanical properties testing and fracture morphology of UHMWPE woven graft cover
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Fig. 6 Mechanical properties curves of three types of woven graft cover
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