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Semester Goal

• Develop a force-sensing drill attachment for the Anspach + Galen
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Design Progress
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Motivation – Skull-Base Surgery

• Galen provides a steady hand, but surgeon cannot feel tool-tissue 
interaction.
• Surgeons navigate around critical anatomy during skull-base surgery
• For some tasks, it is useful to control/limit the tool-tissue forces.

• A force-sensing drill is needed to provide tool-tissue haptic feedback 
during microsurgery.
• A force-sensing tool can help to evaluate surgeon skill
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Technical Approach - Design

• Select strain gauges & flexure geometry
• Analyze drilling data to understand range and resolution of forces
• Given strain gauge specs and loading conditions, determine the required 

deformation of each flexure
• Select material and geometry of flexures

• Select force sensor

• Design an ergonomic form factor
• Present various prototypes to surgeon
• Select best ergonomic form factor
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Technical Approach - Prototype

• Build CAD model of the design

• Build prototype
• In-house: 3-D Print, CNC, Lathe, Mill
• Outsource: Expert machining
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Deliverables
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Timeline
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Dependencies
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Roles and Responsibilities

Harsha Mohan
- Data Analysis, CAD modeling

Seena Vafaee
- Beam Analysis, CAD modeling, Rapid Prototyping 
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Management Plan

• Weekly Galen meeting (Wednesday 4:00 pm eastern)

• Weekly Team Meeting w/ Anna (Friday 1:00 pm eastern)

• Consult with Deepa as needed

• Seena + Harsha working meeting 3x weekly
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