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Problem Statement 

  Our client is concerned about over penetration of the drill 

bit into soft tissue during bicortical drilling in orthopedic 

surgery. For most surgeries the current methods of 

preventing over-penetration is based solely on sensory skills 

of the surgeon. Our team has been asked to create a design 

that minimizes the plunge depth of the bit after penetrating 

the far side of the bone to prevent injury to soft-tissue. 
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Background 

 

 
 

•  Current method: drill sleeve or 

pre-determined drill stop 
 

•  Client Requirements: 

•  Reduce plunge depth to < 3 mm 

•  Incremental advancement  

•  Unobtrusive during surgery 

•  Can be operated with one hand 
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Prototype – Fall 2010 

Locking clutch – prevents tube 
from returning to equilibrium 
when trigger is released  

Housing and handle: 
3D printed with ABS 

Advancement clutch – pushes 
tube forward from trigger pull 

Locking clutch – prevents tube 
from sliding forward from force of 
drill at equilibrium. Unlocks with 
trigger pull.  

3 precision springs 

Measurement readings 
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Design Improvements 

•  Prevent slip of inner tube from drill force 

•  w/ clutch engaged 

•  w/ trigger pulled 

•  Prevent unintended disassembly   

•  More ergonomic 

•  More user friendly 

•  Prevent bone dust accumulation 
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Testing 

•  Plunge Depth/Time test 
  Set up: Attach bone on top of foam. Place cover over bone to 

reduce visibility. 
 
  Procedure: Run test with chosen device. 

  Place device on bone 
  Drill the bit into bone 
  Once far cortex in penetrated, stop drill  
  Measure the length of the hole through bone 

  Results: 
  Measure distance that bit has plunged into foam 
   Time entire procedure  

* Repeat procedure for both devices to compare results 
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Future Work 

•  Finish trigger design 
 

•  Build prototype #3 
 

•  Conduct plunge 

depth/time test 
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Questions? 

Prototype #1 Prototype #3 

Prototype #2 


