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Project Sponsor
Tom Vanasse

Director of Engineering, Exactech

Academic Advisor
Stephen Arce, Ph.D.
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Objective
The objective of this project is to create a functional prototype and complete 
feasibility testing of a device that can quantitatively measure human bone 
density.
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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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Total Shoulder Arthroplasty

Common Reasons for Surgery

• Osteoarthritis

• Rotator cuff tear arthropathy

• Avascular necrosis

• Rheumatoid arthritis
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Types of Implants
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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

Tessany Schou
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Project Scope
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Design

Tessany Schou
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Project Scope
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Key Goals
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Project Scope
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Markets

Timothy Surface
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Project Scope
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Assumptions
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Project Scope
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Stakeholders

Dr. ArceTom Vanasse
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The device is 
mechanically 

operated

Customer Needs
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The device is 
compliant 
with FDA 

regulations

The device is 
handheld and 
can be reused

The device is 
made from non-
toxic materials

The device 
measures the PCF 

of the bone

Timothy Surface

The device 
recognizes 

osteoarthritic 
bone

The device is 
compatible with 

standard sterilization 
practices
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Functional Decomposition
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Functional Decomposition
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Timothy Surface

Safety

Adheres 
to codes

Survives 
cleaning

Prevents 
harm

Complies with
FDA regulations

Contains quality 
material

Operates 
mechanically

Removes 
possibility of 

adverse reactions 
between patient 

and device 

Allows for 
sterilization 

Indents bone 
without impacting 
stemless implant 

usage 

Lowers risk of 
inaccurately 
diagnosing 

osteoarthritic 
bone 
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Functional Decomposition
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Timothy Surface

Measurement

Displays 
measurements

Demonstrates 
speed

Provides 
accuracy

Produces legible 
results

Generates 
instantaneous 

results

Produces 
intelligible results

Lowers risk of 
damage

Produces accurate 

results

Distinguishes 
between bone 

densities

Measures 
between 15 to 30 

PCF
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Functional Decomposition

21

Timothy Surface

Ease of Use

Allows easy 
manipulation

Endures 
multiple uses

Allows for easy 
manipulation

Decreases force 
exerted by 

surgeon 

Exerts force 
onto bone 

Prevents too 
deep of an 
indentation

Endures 
multiple uses 

Creates 
indentation in 
bone without 

damaging 
device
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Looking Ahead
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Targets

Concept generation

Concept selection

Timothy Surface
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4 Most Important Points

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

2. The customer’s needs were discovered. 

3. These needs were transformed into functions. 

4. Looking forward the functions will be used to create targets. 
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Contact the Team
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Timothy Surface
tjs11f@my.fsu.edu

Tessany Schou
tas18d@my.fsu.edu
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