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Function: The system should be able to objectively measure the daily functions of a patient, post-surgery, as they are related to the quality of life for the patient.  The main focus of the patients is movement disorders and the deep-brain stimulation surgeries practiced to better the patient and minimize their symptoms.  To cover the cost of the surgeries, insurance companies are beginning to require objective evidence that the quality of life for the patient is improving.  The system of measure that we design should qualify as evidence for the insurance companies.

Client Requirements:  Objectively measure the patient functions as they are related to quality of life.  Qualify as evidence for insurance companies. 

Design Requirements:

1. Physical and Operational Characteristics 

a. Performance requirements:  The product should be able to be used on all types of patients, to measure motion in three axes, to operate for 7 days, and to be easy to use for both the patient and doctor. 
b. Safety: It needs to be both safe for the patient and the operator. 

c. Accuracy and Reliability: It will fulfill the insurance companies’ requirements for reliability as the tests relate to quality of life.  It needs to be dependable and durable enough to be used repeatedly.  Accurate measurements/recording of motion in three axes necessary and data should be easily interfaced (converted to digital) if it is taken in another form so that data interpretation is possible
 d. Life in Service: Should be able to operate for 24 hours per day, 7 days per week.  It should be able to record tri-axial motion at a rate of 8 cycles per second (accelerometer).  
e. Shelf Life: Only the batteries will be a concern, and they should last for a minimum of 7 days for twenty four hours a day.
f. Operating Environment: The devices will be exposed to all weather conditions such as snow, rain, and severe temperatures and pressures so it should be waterproof and be tolerant to different temperatures. In addition, it should be properly protected so that wear and tear (dirt, scratches, dropping of the device) is minimized.  
g. Ergonomics: Accelerometers should be designed so as to minimize intrusiveness on the patient therefore cords and heavy components should be avoided when possible.  The accelerometer will be used under normal force conditions (every day movements).
h. Size: Minimal.  Accelerometers less than 3 square centimeters, GPS should fit into a watch or PDA.
i. Weight:  Not more than 750 grams for the accelerometer and 2.12 kilograms for the GPS system
j. Materials: Hypo-allergenic for all patients, waterproof and temperature and pressure resistant
k. Aesthetics, Appearance, and Finish:  Accelerometers should be as appealing/small as possible and easily hidden.
 

2. Production Characteristics 

a. Quantity: One set of device systems (four accelerometers, one GPS, and one questionnaire) for each patient engaging in the validation of the surgery.
b. Target Product Cost: To be determined by the client.
3. Miscellaneous 

a. Standards and Specifications: FDA approval necessary
b. Customer: The client is most concerned with being able to accurately record the data in all three axes and to convert the data to a computer program so that is easy to interpret so as to minimize disputes with insurance companies about the validity of the data and apparatuses
c. Patient-related concerns:   A concern for patients is the intrusiveness (size/weight) as well as appearance of the accelerometers.  The presence of the device must be almost undetectable so that the patient can continue with day-to day functions unhindered.
d. Competition: none to date
