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Function: ???
Client requirements:

· Attachment method limits abrasion to prosthesis 

· Keeper system is discrete when the prosthesis is detached

· Keeper system is conducive to daily cleaning and basic maintenance 

· Attachment and detachment method is intuitive and ergonomic 

· System is highly resistant to inadvertent detachment
Design requirements:
1. Physical and Operational Characteristics 

a. Performance requirements: Device should remain securely attached to patient implants. While intentional removal should be simple and effortless, the system should be insusceptible to accidental disconnection.
b. Safety: Attachment is snag resistant (mastoid should not get caught on hats or pillow), ear should not be flammable or explosive, patient should not find their heads attracted to metal doors, grizzly bear resistant. 
c. Accuracy and Reliability: Reliability of attachment should instill confidence in the user.
d. Life in Service: Device should last a minimum of 5 years.
e. Operating Environment: The attachment should remain reliable in everyday use. The system should remain intact regardless of weather conditions. Most important, the attachment should be resistant to mechanical force provided by wind and physical contact.
f. Ergonomics: Attachment and detachment system should be intuitive and require minimal force from the user. 
g. Size/Weight: attachment system size is dependent on the orientation of the keepers. Attachment system should add no noticeable weight to the prosthesis itself.
h. Materials: The materials used in the attachment system should be durable, biocompatible, and MRI compatible.
i. Aesthetics, Appearance, and Finish: The attachment system should be discrete when the prosthesis is detached.
2. Production Characteristics 

a. Quantity: The initial specifications call for a single prototype. While there is potential for large scale application, patient specific customization will always be necessary.
b. Target Product Cost: On a commercial scale, cost of attachment production is of minimal consequence to the overall cost to the patient; however the initial prototype should cost no more than $150 beyond the costs of the patient simulator model.
 

3. Miscellaneous 

a. Standards and Specifications: FDA approval is necessary. Since the device provides no serious threat to patient health, it should qualify as a Class II device. Based upon the necessary surgical procedure, additional documentation may be requested. 
b. Customer: The consumer base for this product is highly limited; therefore commercialization would be dependent upon applications beyond the scope of the original project.
c. Patient-related concerns:  Comfort, ease of attachment, MRI compatibility, and hygiene must all be considered in design.
d. Competition: Current competition includes two different systems utilizing the three keeper conformation, the bar-clip attachment and the free-standing attachment (magnetic). The bar-clip creates a secure attachment but encourages abrasion to the prosthesis, lacks discreteness when unattached, and heightens hygiene concerns. The free standing method reduces the influence of the three drawbacks prevalent in the bar-clip system, but lacks the security of attachment, leaving the prosthesis susceptible to inadvertent detachment. Cost has little to no bearing on the decision between these two systems. Concurrently, a less expensive product is not desired but rather a product that provides the major benefits of the two existing systems without creating any of the adverse consequences.
