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Future Considerations
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Temperature

Drill bit: 5mm diameter, 150mm length

Drill bit contains a notch at the attachment
site for easy removal/reattachment to drill
Current sensor to initiate automatic stopping
mechanism with LED lights

Fully autoclavable

0

Final Product Specifications : ,
. . — Physical Testing
Weight of drill + drill bit: 1000 g ST TN ‘_-\;1 R A\

Drill Bit Materials

Figure 6. Maximum temperature reached by different
drill bits in PMMA only samples and PMMA and saline
solution samples, 8 trials per material. Analysis from
one-way ANOVA (o-value of 0.00001) found PMMA only
had a p-value of 3.73 * 10° and PMMA + saline had a
p-value of 0.00729.
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Experimental Design Figure 3. IR camera temperature recording and
physical prototyping setup (saline and no saline
conditions).

Automated Shut Off Mechanism : Triggers
motor shutdown upon detecting a current
spike

Software & Testing : Programmed in C++
(Arduino IDE), with benchtop trials on 8 mm
PMMA samples.

e Protocol: Used five drill bit materials
(carbide, titanium, HS stainless steel, cobalt
tipped, surgical steel); 8 trials each for
saline/no saline conditions using a drill press
+ animal craniotomy drill

Temperature Measurement :Used IR camera
to record max drill bit temperature during
drilling process and 50 second cooldown
period

Max. Temperature Reached by Different Drill Bit Materials
(Bovine Bone only)
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Figure 4. IR camera and physical prototyping
setup (bovine bone, no saline). Bones are held in
place a clamp.
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Drill Bit Materials

Figure 7. Maximum temperature reached by different
drill bits in bovine bone samples, 5 trials per material.
Analysis from one-way ANOVA (a-value of 0.00001)
found samples had a p-value of 0.0548.

and videos of prototyping
process.




