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Project Scope

1. Develop a device that provides rehabilitation for hand burn patients after 
they receive initial treatment from medical professionals.

2. Help restore the pre-burn range of hand motion for second and third-degree 
hand burn victims.

3. Device is easily accessible to rural population of Nepal.
4. Patient compliance of at least 90%.
5. 90% of users have their normal hand movement reestablished at the end of 

their recovery period.



 Design Specs



Parts List



Hypafix 
● 1 layer of hypafix applied 

before wearing compressive 
glove

● Used to promote healing of the 
wounds and prevent contact of 
spandex and ABS with the 
wound



Compressive glove
● Sewn from two 

sheets of spandex 
using trace of 
hand



Exoskeletal Splint
● 3D printed using ABS
● CAD models developed on Autodesk Inventor



Exoskeletal Splint



Exoskeletal Splint



Exoskeletal Splint



Assembly - Step 1) Hypafix



Assembly - Step 2) Elastic Glove



Assembly - Step 3) Exoskeleton 



Assembly - Step 3) Exoskeleton 



Working Prototype

https://docs.google.com/file/d/0B9TWw4R7NKqRS284Y252Y3AybnM/preview


Verification Test Summary



Verification Report: Water Exposure Test

Testing functionality after exposure

https://docs.google.com/file/d/0B3I2iDuv_3JBdG5DUFBJdjlzZ2c/preview


Verification Report: Extreme Temperature 
Assay I

Before After

https://docs.google.com/file/d/0B9TWw4R7NKqRYjNpNEU4cENZS28/preview
https://docs.google.com/file/d/0B9TWw4R7NKqRNzkyYXF6TF8xRWM/preview


Verification Test: Extreme Temperature 
Assay II
● An ABS portion of the splint was placed in a 

freezer set to 0 degrees C for a period of 30 
minutes

● The structural integrity of the ABS was 
determined to be the same before and after the 
test

○ This is determined by applying a compressive force onto 
the ABS



Verification Report : Drop Test

https://docs.google.com/file/d/0B3I2iDuv_3JBRWRKQTR1R1pUSlU/preview


V&V Report : Breathability
● Breathability was determined subjectively 
● User wore splint while performing tasks over a period of four hours
● Comfort level of hand was determined via user feedback and sweatiness level
● User confirmed that breathability was acceptable, though the hypafix layer 

was getting somewhat sweaty  



Verification Report : Installation Time

Installation Time: 
2:29 

https://docs.google.com/file/d/0B9TWw4R7NKqRRW8zanJYNkJFQ3c/preview


Verification Report: Weight Test



Progressive Static Test

https://docs.google.com/file/d/0B9TWw4R7NKqRbVNHWTN1d1hhNVU/preview


Validation Summary 



Design Safe Before



Design Safe After Risk Mitigation 



Conclusions

● We were able to make a compressive and static progressive splint
● We met most of our design specifications
● Cost, and important design requirement, could have been reduced by 

creating our own tension knob design
● The tension adjustment could be more precise and should include markings 

for different pressures applied
● We also were not able to include the thumb due to our current design 

restrictions 



Future Considerations

● Would spend more time on increasing the comfort level of the device
● We would also want to increase the usability of the device by incorporating a 

more effective tension adjusting and locking mechanism 
● We would look to field test the device with multiple patients across a period 

of time for a more accurate validation and verification 
○ A key design requirement was patient compliance, which could not be tested during this 

prototype development
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