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What is this all about?

Prosthesis Orthosis

Do they have the anatomy?



Where Art Meets Science

https://charidimosart.wordpress.com/page/12/

https://charidimosart.files.wordpress.com/2012/12/enhanced-vitruvian-man.jpg
https://charidimosart.files.wordpress.com/2012/12/enhanced-vitruvian-man.jpg


What do we need to know?

 Knowledge of:

 Anatomy

 Biomechanics

 Material Science

 Physiology

 Psychology

 Computer science

 Physics

 Tissue mechanics

 Rehabilitation 
science 

 Research

 Engineering & 
Design

 Marketing 

 Statistics



How do we do it?

Situational 

Patient 

Specific 

Problem 

Solving



Prosthetic Goals

 Replace structural support of 
skeletal system

 Transfer forces through the 
residual soft tissue to the 
femur

 Stabilize the bony anatomy 
in a natural position for 
posture and force production

 Restore function



Newton’s Cradle  



Inspiration
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Inspirational Reading

 Look to the bookshelf





Back to the bike…

http://professionals.ottobock-export.com/cps/rde/xchg/ottobock_export_en/hs.xsl/232.html

http://www.shreejiortho.com/products/prosthese/upper-limb-protheses/above-elbow-prostheses/errfgh/
http://www.shreejiortho.com/products/prosthese/upper-limb-protheses/above-elbow-prostheses/errfgh/


Back to the bike…





Image provided courtesy of the National Library of Congress





http://atheistenquiry.files.wordpress.com/2013/11/accelerating-growth-in-technology1.jpg
http://atheistenquiry.files.wordpress.com/2013/11/accelerating-growth-in-technology1.jpg
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Wood & Leather
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Early 1900’s Mechanical Hand
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WWI German Prosthetic Arm 
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Body-Powered Prosthesis
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CAD (Insignia)
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CAM
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Carbon, Silicone, & Composites



MyoBoy
Ottobock

Traditional Myoelectric Control

Myoelectrode Position Fit of Socket



Traditional Myoelectric Prosthesis
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i-Limb
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Multi Articulating hands

 I-Limb Quantum

 BeBionic

 Vincent Hand

 Michelangelo



Michelangelo

• Very fast

• Powered positional thumb

• Natural appearance

• Natural relaxed hand posture

• Flexi-wrist

• Multiple grasp patterns



BeBionic

• Thumb position determines grip 
pattern

• Individually powered fingers
• Many programmable grip patterns
• Small size now available



• 14 Grip patterns

• Can be used without glove

• 4 wrist options

• MultiFlex

• Flexion

• Quick disconnect

• Short version

BebBionic



I-Limb

• 5 powered digits
• Manually positional thumb
• 24 different grasp patterns
• Can create custom gestures
• Pulsing feature to increase 

grip strength
• Powered rotational thumb
• Flexion wrist option
• Now with gesture control



Targeted Muscle Reinnervation



Mind-controlled Prosthesis
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Luke Arm
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Luke Arm

 Requires TMR
 Has multiple degrees of freedom :

 The shoulder configuration offers 10 powered
degrees of freedom.

 The humeral configuration offers 8 powered
degrees of freedom.

 The radial configuration offers 6 powered degrees 
of freedom.

 Has multiple configurations for control:
 EMG IMU ( Inertial 

Measurement unit)
 Pressure Transducers Pressure switch
 Rocker switch Linear Transducers



3-D Printed Hands
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New Designs



Design process start to finish



OPTIONS AVAILABLE FOR SILICONE 
INTERFACING

• Zippers

• Anchors

• Multi-durometer

• Multi-color

• Embedded reinforcement

• Variable thickness

• Endless color options

• Embedded electrodes

• Tattoos

• Embedded technology
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PREPARING THE SILICONE
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• Clean up trim-lines
• Remove any imperfections
• Cure in oven for 8 hours at 130 Degrees  



Electric Fingers

ProDigits Vincent Finger



PARTIAL HAND DESIGN
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FINAL FABRICATION
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Thank You!
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