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Function

Develop a stress ball type hand exerciser capable of recording and transmitting data to be used in medical studies. The stress ball should be low cost and capable of exercising a hand post surgery.

Client Requirements

The device must be able to measure:

· Pressure (PSI) per squeeze

· Repetition of squeezes per time period
· Duration of time spent squeezing
Physical and Operational Characteristics 

a. Performance requirements:  The device will need to withstand 30 minutes to 60 minutes of squeezing every day.  The device also needs to also be able to record pressure, number of, and duration of the squeezes, and be able to output the information.  

b. Safety:  The device should not be used in excess and the patient should follow their doctor’s guidelines.  

c. Accuracy and Reliability:  The device should be within + or – 5% in order to give accurate enough readings for a doctor to see if the patient is showing improvement and completing exercises.  

d. Life in Service:  The device needs to be able to withstand 30-60 minutes of squeezing a day.  

e. Shelf Life:  N/A
f:  Operating Environment:  Needs to be able to withstand repeated loads and be able to withstand idle times of up to 24 hours.

g. Ergonomics:  The device should feel comfortable in a person's hand while he or she is squeezing the device.  

h. Size: The device should be portable.  

i: Weight: Device should be of reasonable weight so that a person in questionable 
j. Materials: All materials must be safe and non hazardous.
k. Aesthetics, Appearance, and Finish:  The device will have to have a smooth surface that is comfortable to grip. The color of the device should also be black.  

Production Characteristics

a. Ideally Dr. Yevzlin would like to make a ball that can be given to all fistula patients to monitor their usage.  This would mean production in the thousands.

b. The target product cost including the cost of the ball and sensors is $100.  While the ball does not need to be particularly affordable, the cost must be kept under control so that insurance companies agree to cover it.  There aren’t any products created specifically for this purpose, but there are contraptions that monitor and record pressure priced as low as $50 and as high as $1000.
Miscellaneous

a. Standards and Specifications:  The FDA requires that all medical devices that fall under “electronic devices which emit radiation” be regulated.  Electromedical devices and ranging/detection equipment fall under these requirements, and therefore our product may require FDA approval.

b. Customer:  Our customer has indicated a preference for a self-contained device similar in appearance to the current squeeze-ball.

c. Patient-related concerns:  We want patients to be able to use our device without focusing all of their attention on it.  (i.e. a patient should be able to use our product while watching TV).  It is unlikely that a patient would stick to a hand exerciser regimen that required them to set aside substantial time for its use.

d. Competition:  A Google search for “instrumented hand exerciser” yielded a few interesting items.  There are currently a few glove-shaped systems, used for physical therapy by post-stroke patients.  No handheld products were found, and none for speeding the maturation of a fistula.
