A Rotating Grater-like Cutting Tool to Remove Hard Cemented Deposits

In Heart Blood Vessels without Damaging Soft Vessel Walls
Tsuchiya Laboratory, Institute of Industrial Science, The University of Tokyo
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Table 1: Used tools in the experiments.

Design of rotating grater-like cutting tool

FR1: Remove hard cemented deposits, I.e. calcified atheroma.
FR2: Do not damage the soft vessel walls.
FR3: Do not let tool tips wear or fall off.
FRA4: Finish cutting the calcified atheroma within 30 seconds or less.
FR5: Be visible with X-ray.
FRG6: Stop the cutting upon excessive cutting force.
(FR: Functional Requirement)
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Table 2: Experimental result (screening columns meet the FRs).

Grater : 20um high is the best
Diamond: 7um high is the best

(a) w/ grater tool (b) w/ diamond tool

Water flow influence
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Water flow prevents the egg white scratch.
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Water flow doesn’t cut the shell.
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Anodized aluminum tool has no wear.

Surfaces of cut workpieces Calculated gap heights (H,,,;,R)

by Herrebrugh equations.

Simulated pressures on grater tools
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