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Design Inputs Verification/Validation

User and Problem . . . e - L _
Annually ~12,000 pediatric lower limb fractures! Constraints Engineering verification testing includes:

Underdeveloped motor coordination in children Cost Weight Time » Vertical load testing for maximal weight-bearing capacity

under seven makes them unable to use h®ﬂ ‘ (signs of structural deformation or stress under vertical force)

crutches?2:3:4 * Longitudinal and rotational slippage tests for thigh stability
Additional burden on guardians » Sleeve displacement for slippage (under various clothing
Current Limitations < 380 Posctio T ORADS srivees fabrics)
< $80 Production .
e eraLLial B : Vertical Load Test
- Physical Barriers, (i.e., stairs) 8750 Budget Reguirements

» Evaluate through hanging weight

- Thiah walker stabilitv and weilaht Adjustabilit Strength & Force Stabili _ _
; / ; | y . o directly downwards from the PVC portion

_ _ .o_: ﬂ of the device.
Objective —O—  Fails when Plastic Deformation is detected
Redesign the first-generation Thigh Walker 5-7 5-95" percentile 5-7-year-olds 5-95" percentie 7-year-oid Longitucinal <15 mm Longitudinal & Rotational Slippage

to better meet the needs of medical teams as
well as increase mobility and independence

for children Prototype

» Evaluate and minimize slippage to
enhance patient safety,
optimize functional use, and ensure
user comfort

Existing Solutions Adjustable BOA /3 KAdJu?At\ablle » Longitudinal test (yellow) ends at a
. i Fit Thigh i nfe Ong © pull strength of 691N or 15mm of
Crutches Wheelchair Pediatric Walker 14/, * 15°-50%set by brace displacement at 15 degrees
doctor -
= J | | of knee flection
. Calf _Support on W » Stainless » Rotational test (blue) ends at a
Aluminum Frame steel

rotation greater than 10

. * Limits leg swing .
B | i | degrees relative to ankle
“~ 0O | * |Increase comfort Telescope Tubing
| ) IStrap 10 secure * Easy height Market Research Analysis
Knee Scooter Thigh Walker (1st Gen €Y Adjustability » 30 healthcare professionals responded H
Rotational Cane Tip * 100% reported = 8/10 safety is highest priority
» Mimics human ankle Total Weight: 2.2 kg * 53% reported = 8/10 increase ADLs L
through flexion (4.85 Ibs) * 37% reported = 8/10 in comfort

e Reduces bending * 90% Wllllng to pay < $400

(0.5 Ibs)
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Conclusion and Impact

Overall, the product integrated the clinical and developmental

considerations of a mobility device specifically for pediatric patients with
lower limb injuries.

2"d generation model improves comfort, adjustability, and mobility.
Future directions include incorporating market analysis feedback,
mobllity testing, and refinements to deliver a safer, patient-centered
assistive walking device.
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