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Clinical Problem

Spasticity is a motor disorder marked by a velocity-dependent increase 

in muscle tone or tonic stretch reflexes associated with hypertonia that 

impacts over 12 million people worldwide. Treatment consists of  

medications, botulinum injections, muscle stretching, and a range of  

motion exercises. Often muscle stretching is extremely painful and 

requires continual therapeutic intervention of  muscle 

inhibition/facilitation, stretching, and positioning. This form of  

treatment becomes very costly and time-consuming.

Mission Statement

To develop a transdiagnostic at-home wearable device designed 

to manage upper limb spasticity. By delivering effective passive 

therapy during rest, the device seeks to reduce muscle 

shortening that results from prolonged contraction of  the 

elbow flexors in the spastic muscle group.

Final Product Specifications

Specifications Target Value
Tension 25 N

Force < 40 mmHg

Power 2 AA (3V in series), 2 9V

Adjustability 10 – 20 in.

Reusability ± 5 months wear

Weight < 2 lb.

Data Collection Continuous

Final Technical Model

Virtual and Physical Prototyping

Verification Results

Future Steps
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Due to class constraints, the current prototype focuses on the servo 

motor subsystem and is undergoing validation for mechanical 

function and wearability. Future work will integrate all components 

into a unified sleeve, with expanded testing and app development to 

support long-term at-home therapy.

Figure 1: Normalized data from three trials (blue) plotted 

against weight and a line of  best fit (red).

Figure 2: EMG signal amplitude recorded during bicep curl exercises under three load 

conditions: 0 lbs (blue), 2.5 lbs (yellow), and 5.5 lbs (red). Increased signal amplitude and 

density at higher loads confirms the EMG sensor’s responsiveness to increased muscle 

activation.

Participants performed a series of  controlled bicep curl movements 

using their right arm, beginning with no external load (0 lbs), followed 

by incremental weights of  2.5 lbs, and 5.5 lbs. Each trial involved lifting 

the load from a fully extended position at the side of  the body to full 

elbow flexion. This progressive loading protocol enabled validation of  

signal integrity and repeatability under increasing mechanical demand.

Figure 3: Histogram showing the distribution of  EMG signal amplitudes for female 

participants during bicep curls performed under three load conditions: 0 lbs (blue), 2.5 

lbs (yellow), and 5.5 lbs (red). The data show a shift toward higher amplitude bins as 

load increases, with a broader distribution at 5.5 lbs, indicating greater and more variable 

muscle activation under increased resistance.

The prototype focuses on a benchtop model showcasing EMG 

sensing and servo motor activation. While the full design 

includes EMG-triggered responses, vibration therapy, safety 

sensors, and a data-tracking app, these remain planned features 

for future development.
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