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@ Exactech:

Surgeon focused. Patient driven.™

Project Sponsor Academic Advisor
Tom Vanasse Stephen Arce, Ph.D.
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ODbjective

The objective of this project is to create a functional prototype and complete
feasiblility testing of a device that can quantitatively measure human bone
density.
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Purpose

Eliminate source of pain and
dysfunction by replacing shoulder
joint with artificial components
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Types of Implants

Stemmed Implant Stemless Implant
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15 PCF 30 PCF
Osteoarthritic Excellent

Pounds per Cubic Foot
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VDR1

Customer Needs

Functional Decomposition
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Device for Use in Surgery that will
Easily and Safely Provide Measurement

Measurement Ease of Use

[ | | | |
Displays Provides Demonstrates Endures Allows easy
measurement accuracy speed multiple uses manipulation

Distinguishes Measures Generates Endures multiple Allows for easy
between bone between 15 to 30 instantaneous uses manipulation by
densities PCF results surgeon

Prevents
harm

Adheres to
codes

Survives
cleaning

Complies with FDA Allows for Indents bone

regulations sterilization without impacting
stemless implant
usage

Operates Removes
mechanically possibility of
adverse reactions Lowers risk of

between patient inaccurately
and device diagnosing
osteoarthritic

Creates
indentation in
bone without

Exerts force onto
bone

Produces
intelligible results

Produces legible
results

Produces accurate damaging device Decreases force
results exerted by
surgeon

Contains
quality material

Lowers risk of
damage to the
humorous

Prevents too deep
of an indentation
into the bone

Tessany Schou

FAMU-FSU

Department of Mechanical Engineering Engineering




Research Update

Interview with

Interview with PCF

Dr. Shay Koch

Dr. Andrew Hayden Verification
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Device
withstands
temperatures up
to 140 °C

Compliant Weighs less Width of
with FDA than or equal device is

regulations to 5 lbs smaller than
6in.

Lifespan Measures to

greater than an accuracy of
50 uses © PCF
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Concept Generation

Brainstorming Battle of perspectives

100 Concepts

Anti-Problem Biomimicry

Tessany Schou
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concepts
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Binary
Pairwise
Comparison

House
of Quality

Department of Mechanical Engineering

Pugh
Charts

Criteria
Comparison
Matrix

Analytical
Hierarchy
Process

Final Concept
Selected
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Binay Pairwise Comparison

Importance Customer Requirements
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House of Quality

Engineering Characteristic
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Thumb Torque Linear Loaded Amp
Selection Criteria test Wrench  Sensor Spring Guidewire Meter
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Result Repeatability

Device Weight
Indentation Depth
Reusability
Measurement Accuracy
Withstands High
Temperatures

Device Width

Readability Distance
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Concepts
Torque Linear Loaded Amp

Wrench  Sensor Spring Guidewire Meter
+ + + + +
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Result Repeatability
Device Weight
Indentation Depth
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Measurement Accuracy
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Thumb Torque Linear Loaded Amp
Selection Criteria test Wrench  Sensor Spring Guidewire Meter
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Loaded Torque Linear
Selection Criteria Guidewire Wrench Sensor Spring
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Pugh Chart 3

Concepts
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Concept Selection

Torque Wrench

' Loaded Guidewire
@
Poie? : \ N ¥ "
M @ \ >
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Concept Selection

Linear Spring
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Looking Ahead

Risk Assessment

Bill of Materials

Spring Project Plan
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1. Project is to develop a device to measure bone density.
2. Project focused on customer needs.
3. Concept selected based on customer needs.

4. Moving forward will begin risk assessment and manufacturing

plan.
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