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Client Description

® Mr.Pape Samb

O Founder/executive of

Jamarek
o Sun Prairie Media Center

® Dr. Mohamed Soumah
o Physician in Senegalese

hOSpIqu . Figure 1: Mr. Pape Figure 2: Dr. Mohamed
o Expertin hand and wrist Samb Soumah
surgeries

/(ii(’\\ DEPARTMENT OF. . .
Patricia Prakasam \gWg/ Biomedical Engineering

UNIVERSITY OF WISCONSIN-MADISON

\W/



Background

e Finger-traction system needed for
many procedures

e Two parts to the traction device:
base and sleeve

e Needs stable tfraction and load

e Hand injuries cover significant
percentage (30.1%) of
workplace-related injuries (WRIs) in
Dakar, Senegal [1]

Figure 3: Image of wrist arthroscopy surgery [2]
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Problem Statement

Project Description: develop a locally sourced, versdtile traction
system
e Problem #1: No easily accessible \iy

traction device in client’s hospital in

Senegal
e Problem #2: Lack of a modern, reusable

tool for traction in medical procedures

Figure 4: Image of traction device in surgery [3]
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Competing Designs

Handmade Wrist Traction Tower [4]

e  Standard llizarov Apparatus -
common medical frame used
stabilize/hold bones during
treatment

e  Hand support tool from surgical
table system

o Wrapped around fingers

- |
Figure 6: Arc Wrist Tower

Figure 5: Handmade Wrist

Traction Tower
?‘T 0

o D|g| Grip [6]
) Finger Sleeves attached to °
1] chains °

e Aftachedto IV pole
e  Restraint for bicep to hold arm
into positions

mf

Figure 8: Wrist Traction Tower

Figure 7: Digi Grip
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Henna Razeq

Arc Wrist Tower [5]

Supports the arm while also

applying traction

Used vertically or horizontally

o Accommodates

different surgical
approaches

Adjustable wrist joint

Can rotate 180 degrees

Wrist Traction Tower [7]

Metal structure mounted to table
Finger attachments where
tension can be adjusted

Hand positioner mounted to
allow for wrist movement/mobility




Previous Work Moumting Piaic
Height-adjustable

® Fq" 2025 Body
51
Stabilizing Base ~ ’\cm

114 cm

o Mechanical stand based on an IV pole consisting of a

mounting plate g

o Hand hangs from the top of the stand
Figure 9: Mechanical Stand

m Attachment points and bead chains

14 cm

o Adjustable Finger Sleeves with velcro : . D-Ring

Base Strap /
\ 1.5 cm

m Badllistic nylon straps oy
Adjustable / —t \ Ballistic Nylon
JSt;ap 1.5cm Backbone

Stitched Loops

Figure 10: Finger Sleeves
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Product Design Specifications

Support elbow at 90-180 degrees for 50
min procedures

Allow wrist rotate 180 degrees
Pull fraction at 10% patient’s body weight - A

Reusable design that can withstand 50
sterilization cycles

Robust base that's stable and easy to
tfransport

Figure 11: Finger traction device applied
during casting procedure [8]
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Base Preliminary Designs .

Yod

AMem

Design 1: Wheel or Clamp Base

e Ball and socket joint
e Clamp onto procedure table or

mobile base T
e Traction device attaches to main

[ ]
rod /@
PR

Figure 12: Drawing of the Wheel or Clamp Base design
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Base Preliminary Designs

Design 2: Table Attachment

&
e Clamps onto procedure table via @eg\o{

screw in system
e Traction device inserted in top
opening

Tnsert Procus
Dcsign

177
cm

|=1.905
m

e
ST {0 edge OF
surgion| cosking

‘ovle

Figure 13: Drawing of Table Attachment base design

DEPARTMENT OF

Blomedlcal Engineering

UNIVERSITY OF WISCONSIN-MADISON



Base Preliminary Designs

Design 3: C-bar '€ —~Bar 5 yerem o
'\qs{ Ius System fo Manually M Erol brckion
e Adjustable vertical height - S
e Adjustable top support f __—traction stavice
e Botftom support sits underneath
procedure table o I
e Traction device attaches to top [ /gfe‘;e:(ﬂ e Rideat,
support | Pt

il

Figure 14: Drawing of C-bar base design
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Base Preliminary Design Matrix

Ansh Sohal

\ DEPARTMENT OF

Base #1 - Wheel or Clamp Base #2 - Table Attachment #3 - C-bar
Design T Trcrh foios vy
wd c-u
Tes "y | [—— P S iy )
& . ILL
e ot T | AT
: | SR R T
LETS
- [ %
20
Criteria Score Weight Score Weight Score Weight -
(Weight) (Out of five) (Out of five) (Out of five)
Safety (25) 3 15
Ease of 2 8
Fabrication
(20)
Mobility (15)
Ease of Use 3 9
(15)
Cost (15) 2 6
Footprint (10) 4 8
Total (100) 61
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Traction Preliminary Designs

Design 1: Guillotine Pulley Design

Finger Plate E

5 Cy '/Pulley
/Rotating Frame
/ For Motor/Torque Sensor Attachment

Locking Mechanism

e Uses acrankshaft pulley with a 70 cm R 6 bni
locking mechanism to apply

tfraction 13% [

e Tractionis applied through a 1
finger mounting plate

l] «—Locking Pin

Elbow Pad ,\
i Base Frame

Figure 15: Drawing of the Guillotine Pulley design
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Traction Preliminary Designs P

/ Pwlle,\d %ai—gm

Wit taolivictua|
Cable s

Design 2: Tripod Design

e Uses acrankshaft pulley
system to apply traction

e Tractionis maintained A RN e o S
using up to five different
pulley finger sleeves

fsb*rr\ss

s raoli vy
‘olecod
Pulle.ss v eacty .p,.ns&v

Figure 16: Drawing of the Tripod design
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Traction Preliminary Designs Strain

e |
wa |
- & .| | \otking
Design 3: Pin-Locking Design | pin
|
e Uses a Gym-Weight machine style :
mechanism to apply traction force ourerx | A0cm
e Traction is applied through a infe( tod lL
finger mounting plate =

nsert o bhase

Figure 17: Drawing of the Pin-Locking design
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Traction Preliminary Design Matrix

Sean Carey

Traction #1 - Guillotine Pulley #2 - Tripod #3 - Pin Locking
Design T
ston [y
w4
Pl k:;:mq
|
: i
oure(x | 50cm
nnecvod |
\
nsect Wnto base
Criteria (Weight) Score Weight Score Weight Score Weight
(Out of five) (Out of five) (Out of five)
Safety (30) 3 18
Ease of

Fabrication (25)

Ease of Use (15)
Cost (15)

Flexibility/Mobi
lity (15)

Comfort (5)

Total (100)

76
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Final Design

e i Dimensions in cm.
o Traction Assembly Mounting Plate MdferiC"S:
e Aluminum Sheet Metal
” e Bolts and Nuts
® Screws
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Final Design

Dimensions are in cm.

Sean Carey

Materials:

Hinges
Bolts and nuts
Screws
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Aluminum Sheet Metal
Aluminum Tubing

Figure 20: Final Preliminary
Design




Next Steps

Fabrication and Prototyping Testing
e Methods: e Mechanical Integrity
o Shop Tools o Withstand 1.25x max load
o  Water Jet e Traction Accuracy
e Materials: o Tension Gauge
o No Ferromagnetic Materials e Physiological Safety
o Aluminum o Capillary Refill
e Comfort/Usability
o Surveys
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