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A novel balloon-expandable valved stents for transcatheter aortic valve implantation. preparation and testing
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[Abstract] Objective To evaluate the functions of a new balloon-expandable valved stent for transcatheter aortic valve
implantation and the delivery system, so as to provide evidence for future animal study. Methods A new tube-like balloon-
expandable valved stent was designed and made of cobalt-base alloys. Bovine pericardium was sutured by hand into the stent to
prepare valved aortic stent, which was placed on the instrument to test the pulsating flow and fatigue property of prosthetic
valve. The valved stent, which was compressed on a balloon catheter and pulled into a delivery sheath, was placed in the native
aortic valve of isolated goat heart via the ascending aorta, and water was injected into the ascending aorta by a silicon tube to
evaluate the competence of the prosthetic heart valves. Results Plusating flow examination showed that the artificial valve
opened and closed well, without noticeable reflow, and accorded with human physiology. The prosthetic heart valves also
performed well in the testing of fatigue property. The valved stent could be stably placed in the native valves of goat heart by
delivery sheath, and the prosthetic heart valves showed satisfactory function. Conclusion The aortic valved stent is well-
designed and has satisfactory function. It can be used for animal study of transcatheter aortic valve implantation.
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Fig 1 Prosthetic aortic valved stent

A Arotic view; B: Left ventricle view. 1: Bovine pericardi-

um; 2: Cobalt-base alloys; 3: Polyester fibre cloth
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Fig 2 Delivery sheath of trans-peripheral vascular

1. Delivery sheath; 2. Divergent tube; 3: External sheath;
4 Short sheath; 5;: Preloading balloon
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Fig 3 Trans-apical delivery sheath

A: Delivery sheath; B: The valved stent was compressed in-
to balloon; C:. The valved stent was withdrawn into the
sheath. 1: Preloading balloon; 2: External sheath; 3: Deliv-
ery sheath; 4: Conical head; 5: Valved stent; 6: Seamless

transition
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Fig 4 H-E staining of bovine pericardium

A: Before treatment; B: After treatment
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Fig 5 Prosthetic valve before and after fatigue test

A Before fatigue test; B: After fatigue test
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Fig 6 Implantation of the valved

stent into goat heart in vitro

A. Aortic side; B: Lateral view
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