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Mr. Greg Gion with a prosthetic ear1



Problem Statement
● Silicone ear prostheses are for individuals

○ Born with microtia2

○ Who suffered loss of an ear due to cancer2

○ Who have sustained amputation of the ear2

● Current methods for molding magnets into silicone prostheses 
are unreliable

● Medical Art Prosthetics is seeking to increase the lifespan of 
their ear prostheses

● Make a customizable 
attachment

Demonstration of how magnet is 
dislodged from ear3



Background: Problem
● Microtia affects about 1 in 6,000 newborns4

● Medical Art Prosthetics in Madison delivers 20 prosthetic 
ears per year

● Inconsistent lifespan on ear prosthetics
● Unreliable chemical bonding of magnet to silicone
● Daily wear can dislodge magnet from silicone
● Magnets cannot be reattached to silicone

Grade 1 Microtia5 Grade 2 Microtia5 Grade 3 Microtia5 Anotia5



Background: Prior Work
● Previous BME design projects

○ Different methods of attachment

Conical cap design 
with magnet6 

Spring and Sheath (No Magnet)6

Prong and Flap6



Product Design Specifications
● Secure magnet to silicone ear
● Adjustable to fit different sized magnets
● 2 year lifespan minimum
● Discret inside silicone
● Withstand 200℉
● Budget: $500
● Competition: Factor II, Inc.

○ Unknown performance
○ Too large for smaller prostheses

Magnet with retentive features from Factor II, Inc.7



Designs - Design 1: Cap and Ring

Solidworks assembly of cap 
and ring design with magnet 
underneath

The ring slides over the 
cap, pinching the ring in 
place



Designs - Design 2: The Buckle

Assembly of the two separate 
pieces

This pinching helps hold the 
magnet in place inside the buckle

Grooves inside the buckle keep the 
magnet from sliding out 

The buckle slides together, 
clicking into place



Designs - Design 3: C-Clip 

C-Clip Design

Keck Clip in use on 
distillation set-up8



Designs - Design 4: Snap In 

Snap In design side view

Snap In design isometric view



Design Matrix



Preliminary Design

Buckle design in closed position

Mini Magnet7

Midi Magnet7 Maxi Magnet7

Auricular Magnet7



Future Work

● Design:
○ Take precise measurements of 

magnets
○ Material/Color selection
○ 3D print prototype

● Testing:
○ Computational modeling of stresses
○ Mechanical testing 
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