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Product Design Specification (PDS)
Function:  This project involves the redesign of a brace for bowlegged children and adolescents.  The brace will apply forces on the lateral side of the knee and the medial side of the thigh and lower leg to correct the tibiofibular angle. 
Client requirements: 
· Adjustability to allow use by variety of sizes, age groups, gender, etc.
· Adjustability around thigh and lower leg

· Adjustability in length (from ankle to knee, knee to upper thigh)
· Affordability to avoid high cost of custom-molded braces

· Full range of motion (ROM) to allow for normal activity and unrestricted movement

· Lighter/less bulk

· Ensure comfort and safety

· Avoid unnecessary strain on joints
Design requirements: 
1. Physical and Operational Characteristics 

a. Performance requirements: The device will be used by individuals who range in age from two to 14 years old.  The brace is prescribed for daily use.  The length of use will last for a few months to up to a year or more to correct the tibiofibular angle of the growth plate.
b. Safety: Proper materials and adjustability constraints will be used to reduce the risk of rubbing or pressure sores.  These materials should also be biocompatible to prevent adverse reactions with the skin.  Durable, lightweight material will be used to reduce brace breakage and strain on the joints.  Instructions and training provided at the beginning of treatment will explain usage of the device.

c. Accuracy and Reliability:  Pressure film will be used prior to use to ensure maintenance of proper forces between the support/correction straps and the skin.  These values will be established on a patient-by-patient basis within a normal physiologic range at the beginning of treatment.
d. Life in Service: The brace should be able to withstand normal daily activity, ranging from low-impact activities of daily living to sports/exercise-type activities, over the course of several months to several years. 
e. Shelf Life: We do not anticipate any boundaries/expiration on components of the brace.  Pressure film may be replaced as needed to ensure accuracy.

f. Operating Environment: The brace should be able to withstand loading due to patient weight, as well as impact during normal activities as described in part d.  The brace can endure normal climatic temperatures and conditions, as well as some moisture (i.e. exposure to some rain, snow, etc).  Extreme exposure to moisture, as in during swimming, bathing, etc., should be avoided to prevent corrosion or weakening of material and fasteners.

g. Ergonomics:  The brace should be adjustable and maneuverable enough to allow for normal bending moments, torque, and turning. 

h. Size: On the market, these devices will be made in a variety of sizes (S-L) to correspond with normal growing patterns and sizes of children/adolescents.  Adjustability will allow for a greater range of patients and will fit those between the 5th and 95th percentile.  Since it is a device used for aided mobility, the brace will be portable.  
i. Weight: The overall weight of the product will be between 1 and 5 lbs, depending on the size (S-L) of the product.
j. Materials: The connective beams of the brace are made of aluminum.  The adjustable straps are made of neoprene and Velcro.  Each strap is reinforced with grommets to ensure their structural integrity.  Memory foam is inserted between the brace and the patient’s leg to ensure comfort.  A water clog, constructed of rubber and plastic, is attached to the bottom of the brace and is used for footwear.
2. Production Characteristics 

a. Target Product Cost:  The total product cost to the consumer is in the range of $150-300.  Currently, custom-molded braces cost in excess of $1400. 

3. Miscellaneous 

a. Standards and Specifications: FDA regulations categorize our produce as a Class I device under Part 890:  Physical Medicine Devices.  This device is further classified under subpart D, Physical Medicine Prosthetic Devices, of section 890.3475, Limb orthosis.  Since this is a Class I device and not used in conjunction with other products, compatibility with other devices need not be considered.  
c. Patient-related concerns:  Because the device is non-invasive and in plain view, no sterilization or confidentiality issues apply.  Training on usage will prevent pressure sores and rubbing, which will subsequently prevent infection. 

d. Competition: Currently, custom-molded devices are produced by DeLaTorre Orthotics & Prosthetics as well as the Hanger Orthopedic Group, Incorporated.  At this time, no competitors produce adjustable braces for this same application.
