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Problem Statement

Project Description:
Design an AFO tailored for young individuals diagnosed with FSHD to

facilitate natural gait [1].

AFO Requirements:
Support dorsiflexion to prevent foot drop
Prevent inversion
Discrete, thin, and non-rigid design
Initial prototype budget: $300
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Background/Motivation

Facioscapulohumeral muscular dystrophy (FSHD): genetic disorder

causing progressive muscle weakness [2]

Client: Debbie Eggleston

Patient: high school student with FSHD concerned about the visibility of
traditional AFOs
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Competing Designs

« Flexible - dynamic AFO
« Natural gait pattern Figure 1 Flexble AFO 3
* Reduces Three-Point-System
-« Rigid
* No range of movement
- Jointed Figure [2]: Rigid AFO [4]

* Full range of motion

® Bu | ky Figure [3]: Jointed AFO [5]
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Design 1:

Carbon fiber casing

Circular hinge on the medial
side [6]

Internal spring for dorsiflexion

Powermesh straps [7]

Power Mesh Straps

Carbon fiber surrounding case

Internal spring for the hinge

L (not visible from the outside) |
Optional additional strap for
added support

Stabilizing hinge end strap for
dorsiflexion

Figure [4]: Hinge design sketch
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Figure [5]: Bungee Brace Design Sketch, Medial View
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Design 3:

« Carbon fiber body
* Straps made of TPE Filament

+  Thermoplastic Elastomer

* Flexible and clear
* Angled at 10 degrees

* Medial support from ankle

instability

Strap Brace
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Figure [6]: Strap Brace Design Sketch, Medial View



Design Criteria

Support (20%)
Safety (15%) Flexibility (15%)

Discreetness (20%)

Ease of Attachment
and Removal (10%)
Ease of
0)
Cost (5%) Manufacture (5%)
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Customizability (5%)



Design 1 Design 2 Design 3
Hinge Design Bungee Brace Strap Design
Design

Strap Brace

Rignt foot - ——

Design Matrix

Criteria Weight | Score | Weighted | Score | Weighted [Score| Weighted
Score Score Score

Support| 20 3/5 12 3/5 12

Discreetness 20 3/5 12 5/5

Safety 15 3/5 9

Flexibility 15 4/5

Customizability 10 4/5
Ease of Attachment
and Removal 10 2/8
Cost ) 4/5
Ease of
Manufacture s 5/5
Total 100




Updated Design AILHT FooT,

MEDIAL VIEW adjusral

Vvo Svap

* Waiting on diwmunsions from cliont

1 dia\

Carbon Fiber support *‘;‘,‘{;‘M‘;\,
bunqgee $tveny
added " v e,
\]
waun"mﬂ'\' y‘b
. W Matwio

Implements ideas from -

(within & Sof¥ Steeve) \‘

both designs 2 and 3

\ non-vidgu (v0s3- VLV
matevial VAo Srraps
\ (mopreme, 00 4o seeuvt Cord
/\ i (81 el View of Cobon i Figure [9]: Right Foot Medial View of
Fi 71 L | Vi f b Fib igure cViedlal View O arpon riper .
e ek St C2roon e Updated Design

Grace

10



Future Work/Expected Difficulties

* Durability of the device
« Carbon fiber
» Elasticity of materials

« Weighing functionality versus discreteness
» Testing in Solidworks
« Fabrication Plans

* Future testing

Grace
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Questions?
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