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Background

e 6 million laceration cases treated each
year [2]

e Wounds over 1-2 cm in size begin to
splay

e Wound approximation - two margins of
a cut are drawn together without gaps
between the edges

e Imperfect approx. can lead to scarring
and poor healing



https://www.med.uottawa.ca/procedures/wc/e_treatment.htm

Problem Statement

e Skin tension pulls edges of the wound
apart
e Repair is difficult
o Suturing or gluing
e Device to hold wound edges together
while the wound is closed by clinician
e Device to be used with Dermabond [1]

https://www.wikihow.com/Apply-Dermabond



https://www.wikihow.com/Apply-Dermabond

Design Criteria

Use on limbs and torso

Withstand sterilization (121°C) [3]
Stay in place during approximation
Must not cause pain

350 uses on 2-5 cm wounds
Lightweight (<230 g)

$300 budget

torso
| limbs




Design Impact

e Lacerations represent 10% of
cases in emergency departments
[4]

e Quick, easy method for physicians

e Reduces personnel needed for
repair



https://www.piedmont.org/living-better/first-aid-101-how-to-treat-a-cut

Current Prototype

e Adhesive silicone bumpers
applied on corners of wound

e Edges of device placed around
bumpers

e Wound approximated and
thumb screws tightened to
secure device in place

e Device remains in place while
wound is repaired




Future Work - Fabrication and Design

e Redesign fastening mechanism
o Current mechanism is clumsy
o Implement spring mechanism
o Hinge rather than slide
e Eliminate bumper system
o Enhance device's adhesion to
skin
o Geckskin
Double-sided tape




Budget and Expenditures

Initial Budget: Remaining Budget:
$300 $256.93

Expense Report:

. . Extended
Item Quantity Unit Cost Cost
1 Strip, 1" x 36" X

Multipurpose Stainless Steel 304 0.09” $18.38 $26.22

GE Silicone 2+ Sealant Caulk 1 $3.77 $3.77

Waterjet Cutting at Makerspace N/A $2.53 $2.53

Sontax 96pc. 1/2" Clear Bumpers Pack of 96 N/A $8.79

Thumb Screws #6-32 x 1/2 2 $0.39 $0.78

Zinc Plated Wingnuts Pack of 6 N/A $0.98

Total $43.07




Initial Testing

Methods

Force required for wound approximation

o MTS tensile data of suture pad

o  Calculate force from skin deformation
Device displacement during service

o  SkinPrep and bare skin conditions
Skin markings after use

o  Observe skin deformations from device
Discomfort Scale

o 0:nopain

o  5:severe pain
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Results

Suture pad is not an
accurate model of skin
Insignificant displacement
between conditions

Light red markings on skin
Minimal discomfort



Future Work - Testing

e Use a skin sample that mimics the properties of
human skin
o  Skin tension forces between 6.5 and 7.8 N [5]
o Anisotropic and viscoelastic
o Silicone or polyurethane models [6]
e Solidworks mechanical modeling
o Creep and stress relaxation
e Teston arms, legs, and torso
Ease of use assessment with client

https://www.amazon.com/Silicone-Injection-Training-Student-Practice/dp/B07DZS6TCK


https://www.amazon.com/Silicone-Injection-Training-Student-Practice/dp/B07DZS6TCK
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