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Walqer LLC is a startup company that consists of 
clinicians that aim to design a product to help patients 
that suffer from knee osteoarthritis or injury. 

The Gait Cycle consists of three stages: heel strike, 
midstance, and toe off. The greatest amount of 
force exerted at heel strike and toe off.
Our goal is to find a solution to reduce the knee 
adduction moment, so we can test how much we can 
alleviate the stresses of walking that could develop 
into knee osteoarthritis later in life. 

*Prototypes were constructed at Dudley Hall and Bechtel Innovation and Design Center.

The supportive forces can be calculated using Newton’s 2nd law: F=ma, and 
the equation used to calculate the elastic force exerted by spring is: F = kx. The 
mass and acceleration exerted while walking is counteracted by each spring 
which has an elastic force determined by the spring’s constant (k) and amount 
of deformation (x). Each spring is customized for each stage of walking.
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Prosthetic cane              3 spoke cane Adjustment Features

Prosthetic foot will be being vertically loaded for both 
the heel and forefoot regions. The inclination angles 
for the heel and forefoot are 15° and 20°, following 
the ISO 10328 standard. Vertical compressive force 
is applied at 100 N/s to a maximum load of 864.38 N. 

A 3-spoke design may support the user during 
three stages of the gait cycle. X1 = heel strike 
force, X1,2 = midstance, X1,2,3 = toe off. 
The Ftotal is the total ground reaction force acted 
on the knee at each stage of the gait cycle.

Using products already available on the market 
inspired our final design. For example, the 3-spoke 
design was inspired from the Flex Tip Ground 
Absorber.

Also using products that target aspects of our design 
to develop prototypes. A prosthetic foot was used as 
a base for the walking cane to simulate the natural 
gait cycle. The international standards will be used to 
test our solutions.
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Age: 45 and up 
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Knee osteoarthritis is a degenerative disease that 
wears out the cartilage in the knee, causing the patient 
to experience pain when walking. As of this year, 365 
million people suffer from knee osteoarthritis globally1.
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