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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 assists the surgeon’s selection in type
of implant used during Total Shoulder Arthroplasty.

Tessany Schou




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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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
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Compliant Reports results Measures to
with FDA with 95% an accuracy of
regulations accuracy .5 PCF

Device
withstands
temperatures up
to 140 °C

Lifespan
greater than
50 uses

Tessany Schou
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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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Concept Selection

Linear Spring
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Rework and 3D Model

X
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DR4

Calculations for Spring

Design Refinement

Purchasing

Timothy Surface
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Indentation Depth

1 2 3 4 5 6 7 8 9
Drop #
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Indentation Depth (mm)
B (6]

10 11 12 13 14

PCF 30
PCF 20
==@==PCF 15

 Research
* Journal articles

« Compression testing
* Maglab

 Drop testing
* Methodology
* Results
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Current Method of Release
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Current Method of Release
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* Visit to Machine shop
* Feedback on design

* Changes
 Removable tip
» "Washer"
« Sealing
« Welding
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* Housing and Caps
* Rod

* Tip

* Button Components
* Spring
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Testing

Size specifications

Indentation depth and
sawbone damage
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Design Verification

Repeatability and wear on
device

Sterilization

Timothy Surface
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Looking Ahead

Purchasing

Manufacturing

Testing

Timothy Surface
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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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