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Bunions occur when the toes are improperly aligned, and the big toe
is angled toward the others. According to the Cleveland Clinic, around
1 and 3 Americans have bunions.
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Our team seeks to specifically concentrate on the first metatarsophalangeal
(MTP) joint, which is the joint primarily affected by bunions.

By targeting this specific joint, we can more effectively address the root
cause of the gait issues that arise from bunion formation.

Customizability for our foot attachment product is key. The hopeis for the
product to be adjusted over time to match and correct the current state of
misalignment. This would then allow for the patient’s gait to be corrected over
the course of time.

Orthopaedics360, 2024



This product is meant for anyone who has bunions and is looking for a corrective product. By marketing
directly to the customer suffering from bunions, we eliminate the need for a middle intervention
such as a doctors' appointment. This product will be low cost, ensuring as many people can access
itas possible.

We plan to focus on individuals with mild to moderate bunions--These patients are more likely to
respond positively to non-surgical interventions, like corrective support products, and may not yet
require more invasive surgical options.



Objective:
o Develop awearable sleeve to support
corrective alignment for users with bunions

Identify Needs:

o Primary goals included pain relief,
customization, durability, and usability with
daily footwear

Concept Development:

o Integrated hydrogel cushioning, 3D-printed
adjustment wheel, Elastic and Velcro for
cohesiveness, flexibility, and added
adjustability

Prototyping & Testing:
o lterative designs focused on alignment,
material comfort, and ease of adjustment
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Ergonomics:

o Fit for different foot shapes and size

Adjustability:
o Wheel-based system incorporated with a radian
measurer for easy adjustments

Durability:
o Reusable materials like hydrogels, flexible
elastics, and stretchable fabric for long-term use

Cost Efficiency:
o 3D printing reduces production costs, allowing
affordable customization




Concept Screening

« Static vs. Adjustable Models: Chose static sleeves for cost-efficiency but incorporated adjustable
features for better alignment control.
« Materials Selection: Evaluated gel, hydrogel, silicone for cushioning; elastic and Velcro for adjustable
band; chose hydrogel and elastic for durability and flexibility.
» Feedback Mechanisms: Initially, the idea of integrating sensors was proposed but instead we chose
to incorporate a radian measure on the wheel for alignment as it is more straightforward and accurate

COMFORTABLE,
MULTI-DAY
COVERAGE

thanks to
thin & flexible
Hydrogel

design

120
135°

150°

165°

180%=

Q0
105" )

195°

210°

225°
240°

255°
270°

Design for Average

e
ﬁ,

i

'_:‘I



Concept Selection

| Alternatives
Pipzez] Toe Splints / m;;::;lrr;:ao;s Bunion Pads
Surgery Foot Braces Toe Spacers T;feeragryéfi:.lesse o — e T Orthotic Inserts
Criteria Weight (1-5) 1-least important, 5-maost important Bunion Corrector splitsole, etc) Totals Rank

Low cost 4 0 - - + 0 + + + + 3 3
Reliability, Durable 5 0 + 0 + + 0 + 0 3 2
Safe/Risk Free/Breathability/Biocompatibility 5 0 - + + + + + + 3 3
Comfort during correction 5 0 - + + + + + + + 3 3
Lightweight 3 0 - - + - + 0 + 0 1 8
Adjustability / Ease of Use 2 0 - - + - + + + + 3 3
Support/Stability 5 0 + + + + + + - 0 2 7
Corrective Function 5 0 + + - + 0 - - 2 g
Fashionable/ Low Profile 1 0 + - + 0 + + + + 5 1

Totals 3 15 20 20 30 17 15 12

Rank 4 5 2 2 1 4 5 7

Splints/Correctors Spacer




Our Concept

* Features:
= Sock Sleeve

« Hydrogel bunion cushion(s)

 Adjustable Velcro strap

 Elastic band

« CAD designed and 3D printed
wheel component with angle
indication

Proof of concept: laser cut wheel
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Prototyping & Proofs of Concept:




Fabrication

*Mold and cast foot model of bunion-affected individual.

Cushion Attachment:
Integrate bunion cushion into sock sleeve using adhesive suited for fabric
and silicone/hydrogel.

Velcro Strap Integration:
*Sew Velcro strap to elastic for secure foot placement.
*Design adjustable loop for Velcro band positioning.

Elastic Band and Wheel Assembly:

COMFORTABLE,

*Secure elastic band to Velcro loop, sock sleeve, and wheel attachment MULTI-DAY

COVERAGE
thanks to

(exact idea for process still in works)

Quality Control and Testing:

*Test durability, especially of elasticity and Velcro adhesion.

«Confirm wheel's stability, rotation, and consistent big toe alignment with live
testing and fit testing on model




Risk Analysis
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Risk Tree Analysis

Device put on Cushion falls off or
incorrectly device breaks

Elastic and

velcro not

aligned on
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falls off

|

Parts break off
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Loss of
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Challenges Going Forward

1. Mechanical Adjustability and Durability of Wheel Mechanism
2. Retention of Corrective Positioning with Elastic band and Velcro Mechanism
3. Implementing adequate Variability and Customization




Next Steps

o O

O

Optimize CAD design with ease of
rotation with

Figure out best material to print
wheel

Test elastic band elasticity

Test adhesion

Test stability of wheel rotation and
durability in maintaining corrective
force

Find best method to attach elastic
to wheel mechanism to ensure
secure but adjustable fit

Tape measure type mechanism
Locking mechanism
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Thank You and Stay Tuned!
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