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requirements for plantarflexion are three times that for dorsi-
flexion. FES control systems may not be able to generate in the 
individual’s muscles as much power as the patient needs, and 
no matter how well the FES system works, patients may need 
to be rehabilitated some before their muscles can even provide 
full power.” He adds that he fully expects to see FES integrated 
in some future power-assist AFOs, perhaps as a control input, 
but the one his team is developing does not utilize it.

Engineering Challenges
To achieve the needed capacity for unprecedented lightweight 
power, control, and portability, the team has been exploring sev-
eral engineering methods. The current iteration of the AFO uses 
compressed gas cylinders such as those used in paintball pistols. 
In a bid to provide more continuous power, the second-generation 
AFO will employ an engine approximately the size of a pack of 
cigarettes that constantly compresses air into an accumulator. 
Developing the miniaturized engine engenders sticky engineering 
problems, Kogler concedes, such as heat and noise, and a team of 
thermal engineers and acoustical engineers are working on these 
problems. Concurrently, the team is also exploring the feasibil-
ity of a hydraulic version, to take advantage of the greater power 
assistance that hydraulics can provide.

The control system introduces an additional level of com-
plexity. Currently, the AFO is guided by input from a series of 
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Ultra-fine, flexible pneumatic lines allow the AFO’s air-canister power to reach 
where driveshafts cannot.

Dynamic Alternative to Bracing for Children with Foot Drop

continued on page 52
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