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Objective
The objective of this project is to create a functional prototype and complete 
feasibility testing of a device that assists the surgeon’s selection in type 
of implant used during Total Shoulder Arthroplasty.
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Total Shoulder Arthroplasty

Purpose
Eliminate source of pain and 
dysfunction by replacing shoulder 
joint with artificial components
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Types of Implants
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Stemmed Implant Stemless Implant



Department of Mechanical Engineering

The “Thumb Test”
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The “Thumb Test”
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The “Thumb Test”
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Levels of Bone Density/Quality
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Pounds per Cubic Foot

15 PCF
Osteoarthritic

20 PCF
Good

30 PCF
Excellent
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Functional Decomposition
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Targets
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Compliant 
with FDA 

regulations 

Reports results 
with 95% 
accuracy 

Measures to 
an accuracy of 

.5 PCF 

Device 
withstands 

temperatures up 
to 140 °C 

Creates 
indentation less 
than or equal to 

2 cm 

Width of 
device is 

smaller than 
6 in.

Lifespan 
greater than 

50 uses

Weighs less 
than or equal 

to 5 lbs
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Concepts
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Torque Wrench

SensorAmp Meter Linear Spring

Loaded Guidewire
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Concept Selection
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Concept Selection 
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Linear Spring
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Rework and 3D Model
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DR4
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Calculations for Spring

Design Refinement

Purchasing

Timothy Surface
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Saw Bone Quantification

18

Timothy Surface

• Research
• Journal articles

• Compression testing
• Maglab

• Drop testing
• Methodology

• Results
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Design Refinement
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• Visit to Machine shop
• Feedback on design

• Changes
• Removable tip

• "Washer"

• Sealing

• Welding
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Current Method of Release
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Locked PositionFree Position
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Current Method of Release
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Locked PositionFree Position



Department of Mechanical Engineering

Internal Design
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• Visit to Machine shop
• Feedback on design

• Changes
• Removable tip

• "Washer"

• Sealing

• Welding
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Components and Ordering
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• Housing and Caps

• Rod

• Tip

• Button Components

• Spring
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Testing
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• High temperatures

Size specifications

Sterilization

Repeatability and wear on 
device

Indentation depth and 
sawbone damage

Design Verification
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Looking Ahead
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Purchasing

Manufacturing

Testing

Timothy Surface
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4 Most Important Points

1. Project is to develop a device to measure bone quality.

2. Second prototype is completed.

3. Currently ordering material.

4. Working with machine shop for design refinement and 

manufacture.
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Contact the Team
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