Myé ectric Hand Prosthesis

Erin Cressman & Ryan Yoder
S Jingen ng. Gﬂd lealth, Messiah College, Mechanicsburg, PA

"f' I
;é’ ’gﬁ AT $

Problem Statement Electrical Design: Mechanical Design:
« The handis 3D printed from soft PLA -
lectrodes
(" Battery Pack ) _i;— and the forearm from traditional PLA. I
S .
Our client, nine-year-old Lily Inzey, was N Bifaling o « Forthe hand fo close or open, linear
born without a left forearm or hand. Crcuit Sensor — servo motors in the forearm of the
oy . .
Lily's options for prosthetic assistive N device retract or extend, pulling on o
devices are limited by the high cost ~ g system of fendons (Figure 8). Figure 8: Guitar string “tendons” are fixed af
and lack of insurance coverage of * Ahatfch allows easy access fo the the tip of the finger (yellow arrow), run through
pediatric prostheses. Motors components (Figure 9). channels in each f!nger (red arrows), exit
channels at the wrist (blue arrow), and
- * The hand connects fo the forearm connect to the linear servos in the forearm
via heat set threaded inserts (green arrow).
s Figure10).
Figure 5: Block Diagram of Electrical Components ’

sikell[gleR=(=Tejifelaplele|(elaaRI= €IS =IaNe]( - reads muscle impulses from '

arm. Connected to the arm by adhesive electrodes.
HialcleN@l(elV]|N:Telel(e NMLO®LIR- CUstOomized to connect electrical

components including the microprocessor, the
Batteries - Two 3.7 V Lithium Polymer. Rechargeable with circuit.

— Two motors power hand: one for thumb, index, and middle
fingers and the other for the ring and pinky fingers.

Goals

« To create a custom fitted myoelectric
prosthetic device for Lily that is able to
control the hand based on muscle
contractions in her residual limb.

« To share the love of Christ with our client
and her family by gifting her with the hand

Figure 10: Shows connected hand to forearm and

J - for h Figure 9: Shows access hatch in forearm added slofs for back tension.
ana praying for ner. o . 300 and mounts for actuators.
Software Design: = .
£ — RMS
Our code takes the input g 200 Prototype and Future Work:
Figure 2: The “Hero Arm” from OpenBionics, an signal from the EMG and % * Implement Force Sensing
example of o hightech and high-cost calculates the Root Mean o 1% Resistors fo give feedback fo the
pediatric myoelectric prosthetic arm . < :
(openbionics.com). Square (RMS, Figure 6). S hand and client.
| Signal Received | % * Print, populate, and implement
> 100 printed PCB design.
§pecificaﬁons ot o - * Increase strength and longevity
through RMS Time (ms) of the hand.
. . e gorithm
Criteria Goal Figureét;T?r? mus(;:le.si?nolR('l\EAl\g\Q) pr?cessed « Improve electrode system.
{ Y The code INTO d signail. .
Weight < 500g Figure 3: Depiction of SN « Redesign forearm.
Grasps Power/Cylindrical (Fig 3) power/ gé';?:rrr'\w' S pumped fo e The code compares the RMS - Continue work on the part of the
Grip force 460 N o value to a set threshold device that connects to Lily’'s
Grasp Speed Closein 1.2 s value and if the muscle is arm (’rhe SOCkeT), iﬂC'Udiﬂg
Compliant Grip Force-Sensing Resistors (Fig 4) Open s hand Closed flexed for 1.5 seconds (RMS > -'-'"-'I":.‘”' ” _— ’rP¥’r+ T getting her feedback on fit and
Feedback Safety Switch oD threshold) it switches from gore 1. Luirent Frotoype function.
Cost < $1000 e . ' ' open to closed or visa versa Conclusion
: . . igure 4: Force sensitive ose Gr on Gri : . _
Life of Daily Use 1-2 hours confinuous use re%isfor that will provide Close Grip open Sip (Figure 7). We currently have a prototype device that reads muscle signals to open and
Lifetime 2 years feedback to the hand Figure 7: Flow chart of code close the hand. In the future, we are working to improve the function and
(adafruit.com). customize fit to our client, Lily.
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