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Design Goal: Intuitive, comfortable and affordable hand stretching device that helps children with spasticity
Background:

3 out of 5

Children with cerebral palsy suffer
from hand spasticity.[1]

Stretching Devices
Have shown to be effective
against spasticity if used
continuously.[2]

Types of Stretching Splints:
•Dynamic Braces: Use multiple tension springs and is best used for
severe cases of spasticity.
•Stretching Devices: Use light stretching materials such as fabric
and is best used for moderate cases of hand spasticity.
•Static Braces: This is a static geometric object that forces the user
to keep their hand open.
•Manual Braces: They usually include a solid piece of curved
aluminum that forces the user’s hand to stay open.

Not for Children

There are no stretching splints in
the market for children.
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Pros and Cons:
Based on clinical studies, stretching splints have shown to be effective against hand spasticity but each
kind has some pros and some cons.
•Comfort: Stretching devices are the most comfortable due to the use of soft and lightweight materials.
•Freedome of Movement: Stretching devices offer the highest mobility due to the use of soft and lightweight
materials.
•Adjustability: Dynamic braces usually offer the best adjustability due to the use of multiple adjustable
tension springs.
•Affordability: Static braces are usually the most affordable due to the use of cheap materials such as
plastic and simple manufacturing methods.
•Simplisity: Static braces are the most intuitive due to their simple shape and a lack of adjustability and
control.

Research:
Spasticity: An imbalance in contraction (inhibitory) of muscle fibers and their expansion (excitatory) which
is caused because of damage to nerve pathways in the spinal cord.
Causes: There are multiple causes for spasticity but cerebral palsy is the most common cause in
children.
Treatment Options: There is no immediate cure for spasticity but there are ways to treat it such as surgery,
botox, hand therapy ,and using hand splints which is the most accessible.

Design Process:
Meet with the patient:
The patient is a 7-year-old boy who suffers from cerebral palsy and has moderate hemiplegia which
affects the right half of his body and suffers from moderate hand and wrist spasticity. After meeting with
him, his mother and his occupational therapist ,and listening to their needs and concerns, I came up with
multiple ideas of which the most promising one was a stretching device with an integrated BOA dial.
[1]Hägglund, G., Hollung, S.J., Ahonen, M. et al. Treatment of spasticity in children and adolescents with cerebral palsy in Northern Europe: a CP-North registry
study. BMC Neurol 21, 276 (2021). https://doi.org/10.1186/s12883-021-02289-3
[2]Eun Hyuk Kim, MD. et al. The Effect of a Hand-Stretching Device During the Management of Spasticity in Chronic Hemiparetic Stroke Patients. https://wwwncbi-nlm-nih-gov.ezproxy.lib.uh.edu/pmc/articles/PMC3660485/
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Design:
BOA dials are used to tighten and loosen wearables. The design
includes a BOA dial that is connected to five elastic bands and is placed
on a 3D printed plastic skeleton that is attached to the glove via velcros.
When the user pushes the BOA dial in and turns it to right, all five elastic
bands are pulled and when the user pulls up the dial, the tension is
released. The tension in the elastic bands can be adjusted by pulling
and releasing the bands while connecting them to the dial.
Fourth Iteration:
The fourth iteration was redesigned as a result of direct feedback
from the occupational therapist. The plastic finger extensions were
cut off, the plastic skeleton’s size and the size of the wrist piece were
reduced but they were thickened.
Unfurl stretching device design has multiple benefits:
•The only product designed for children.
•Affordable open source 3D device.
•Simple and intuitive and provides more freedom of movement due
to the use of the BOA dial with elastic materials.

Conclusion and Future Work:
The current design has been praised by multiple therapists and
has functioned better than expected. Considering there are no similar
products in the market for children, this product can help families,
therapists, and children with hand spasticity regain their hand function
and boost their therapy sessions.
The process continues:
With the fourth iteration, it was difficult for the patient to put on
the glove since a different softer and larger glove was used in the
construction and the plastic piece was difficult to stay on top of the
patient’s hand, Therefore we had to cut the glove open in the palm area
and add an elastic wrap around the plastic piece which is common
with spasticity patients.
Considering designing medical products are time-consuming, the
design has yet to be finalized in order for the final open-source materials
to be released but as mentioned above the current design has shown
its effectiveness in helping children with spasticity.
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