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Development of a medical grinding tool with textured surface for minimally invasive
surgery
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Existing surgical technologies are unable to prevent thermal injury to adjacent
tissues such as nerves that result from grinding heat generated during bone resection. To address this
problem, bone grinding experiments were conducted under irrigation using commercial surgical diamond
wheels to clarify the grinding characteristics. On the basis of the findings, new diamond wheels coated
smoothly with submicron-sized titanium dioxide particles were developed. The developed grinding wheels
significantly suppressed bone temperature elevation during grinding compared to the commercial wheels.
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Fig. 1 Conventional surgical wheel
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Table 1 Grinding conditions
Workpiece Bovine femoral compact
bone
Tool Diamond bur
Tool Grain size: #130
geometries Diameter: 5 mm
Spindle speed | 5000 rpm
Feed 1 mm/min
Coolant Water (180 mL/h)
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Fig. 4 Grinding characteristics of SiO, coated tool
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