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Arterial Coupler Re-Design: Adjustable Stent/Cuff Anastomosis
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Figure 1: Procedures, and their locations, involving Height: 5 mm

arterial anastomosis [1].

Artery Insertion

e No snagging or tearing

TESTING AND RESULTS

e Minor localized abrasion, need for electropolishing

P . - : : . : e Internal diameter allows atraumatic vessel guidance
Feasibility Testing: Ensure Feasibility of Design using Rigid Tubing °

Eversion Performance

Dimensions e Minimal overstretching; no rollback

ID: 2.31 mm o . . . Lo

OD: 2.54 mm Image Acceptance Criteria Key Notes e Low friction; slight texturing or added rigidity needed
== Height: 3mm

e Spike improves grip of everted vessel
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tearing, or visible

e Stent will be e Clinical use will still require a confirmatory suture Figure 5: Images showing unpolished
electropolished and versus electropolished [9].

smoothed to reduce _
sharp edges Flow Testing

Figure 2, 3: Current arterial anastomosis procedure. intimal abrasion.

. e Device functions as a reliable scaffold for alignment
Motivation

e Faster arterial repair which reduces ischemia time [2]

e No leakage at implant site under flow; laminar pattern maintained
e Reduced surgical time and complications helps minimize costs and improve patient

e Artery can be everted * Smooth tubing resulted e Minor leakage only occurred when sharp edges were present
. . in too much recoil
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consuming, technically demanding, and are highly dependent on surgeon expertise. | __ondevice _________ Integrate final suturing interface
Suturing vessels as small as 1 mm can take even the most experienced surgeons T T T Future Testing

e No leakage at implant e Need to test flow at _
30-60 minutes, extending operating times and jeopardizing tissue viability. Existing site with added flow upper end of arterial Assess complete anastomosis workflow

pressure 200 mmHg

e Overall process was not
completed in 20 Conduct evaluations on ex vivo arterial models
seconds

stent-based approaches introduce complications by contracting the vessel lumen Quantify flow performance via leak rate, pressure drop, and flow patterns

Flow Test

e Flow remains laminar

and lack adaptability across the wide range of vessel diameters encountered in
clinical practice. There is a critical need for a biocompatible, adjustable, and

or minimally disturbed

— JE .

Verify prototype robustness across vessel diameters

easy-to-use device that can reliably reduce operative time while maintaining vessel
integrity and minimizing complications.

Solidworks Testing: Simulation under Arterial Flow and Pressure
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