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Biomechanics Analysis for Distal Embolic Protection Devices
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Abstract: Objective This paper is aimed at the process of a nickel titanium alloy distal embolic protection device in expansion,
crimping and self-expanding, and analyzing the model's structure in each contacting mechanical loads. Methods First, building
the finite element model of the distal protection device, crimping tools and the target vessel. Its expansion is completed by
adding -0.5 mm displacement load along to Z axis to the distal embolic protection device. The protection device's maximum
diameter for 6.0 mm was applied 0.5 mm displacement load along to R axis and the diameter of protection device for 2.0 mm
was set by adding 2.0 mm displacement load along to R axis to cylindrical crimping tools. When the crimping tools backed to
its original size, the contact between the vessel and distal protection device would be established. Then, the analysis of the max-
imum principal strain (MPS) of protection device in expansion and crimping, and the maximum Von Mises stress(VMS) of ves-
sel would be indicated when the protection device was full self-expanding. Results The maximum principal strain of distal pro-
tection device in two process of expansion were respectively 4.843% and 2.955%, the maximum principal strain in crimping
process was 7.22% and in the self-expanding process, the Von Mises stress (VMS) of vessel was 0.447 MPa. Conclusion The
stress and strain of the distal embolic protection devices in every process are under the limitation of nickel titanium alloy, but
thereis stress and strain concentration on the connections. The results of this study would be used for optimal structure design-
ing for the distal embolic protection devices to improve its biomechanical propertiesin engineering and clinical science.

Key words: distal embolic protection devices; carotid artery stenosis; biomechanics; nitinol alloy
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Fig.2 Structure Dimensions of Distal Embolic Protection Device
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Tab.1 Dimension Parameters of Distal Embolic Protection Device

Drin/mm Dia/mm L/mm B/mm
JFERIRE 2.00 2.00 20.500 0.20
PRy 2.00 6.00 20.00 0.20
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Fig.3 Maximu Principal Expanding Strain Field of Distal Embolic Protection Device. (a)Expansion; (b) Shaping
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Fig.4 Maximu Principal Crimping Strain Field of Distal Embolic Protection Device
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Fig.5 VMS Filed of Deformed Artery Induced by Distal Embolic Protection Device
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