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Definition and Purpose: 
Many people require the use of a thoracic lumbar sacral orthotic (TLSO) brace to fully recover from either a spinal injury or spinal surgery.  Proper use of the TLSO brace will inhibit bending and twisting of the upper body, helping the spinal cord heal in an acceptable amount of time.  The new design of the brace will increase ease of correct placement without compromising the brace’s function. 

Client Requirements:
· The brace should immobilize the spine without spinal compression due to gravity

· The brace should provide the same level of spinal support as current bi-valve TLSO brace designs
· The brace should be easy to put on while supine, with minimal rolling required for correct placement
· The brace should fasten securely

· The brace should be designed to promote patient comfort:
· The brace should not pinch the skin

· The brace should not impair the normal breathing process

· Edges of the brace should be sufficiently rounded to avoid cutting the skin

· The brace should not overheat the patient

· The brace should not exceed the size and weight of a prescribed bi-valve brace but will vary with each patient

· The brace should not exceed the cost of a prescribed bi-valve brace, in the range of $375.00.

Design Requirements: 

Physical and Operational Characteristics
1. Performance Requirements: 

The proposed design for the TLSO brace must maintain the same level of spinal support and immobilization as offered by current bi-valve designs. The patient must also be able to place the brace without assistance while minimizing rolling movement.  The brace must be able to be properly placed in less than 2 minutes.
2. Safety:

The use of this brace should not cause excessive discomfort to the user.  This means that: 
a.) All edges must be sufficiently rounded and there can be no exposed screws, in order to prevent cutting the patient’s skin.  
b.) There must be an overlap of 3 inches ± 0.5 inches of flexible material between the hinges attaching the brace segments and the edge of the brace, in order to avoid pinching the patient.  
c.) The brace should also be made of materials that can withstand up to 1000lbs of force.  This will lower the risk of the brace breaking, resulting in sharp edges that may harm the patient.

d.) The materials used in the brace should reduce the risk of irritation of the patient’s skin

e.) The brace should not be able to tighten to the extent that further injury, breathing inhibition, or impaired circulation occurs.  Therefore, the side brace segments should not be able to overlap by more than 0.25 inches.

3. Accuracy and Reliability:
The brace should be made with a tolerance level of 0.1 inches to patient measurements.  When positioned properly, the brace must always offer the same degree of spine immobilization.

4. Life in Service:

The product should have a minimum service life of 1 year, since the patient is normally required to wear the brace for 3-4 months for 20-23 hours a day.  
5. Shelf Life:
The brace should have a self life of 5-10 years with proper care and treatment of the brace.
6. Operating Environment:


The brace should be able to withstand normal ambient conditions 



encountered during daily living.  This means that no element of the brace 


should degrade, nor should the function of the brace become 



impaired, by changes in temperature, pressure, or humidity level.  The 


brace should be able to withstand contact with water and normal cleaning 


or biological agents encountered in a hospital room.  

a.) Temperature Range: 10°-110° F
b.) Average Pressure: ~1 atm

c.) Humidity Levels: 0-100%
d.) Withstand the following fluids:
i. Water

ii. Isopropanol

iii. Sporicidin

iv. Saline

v. Blood

vi. EPA Approved Disinfectant Agent 

7. Ergonomics:
The brace should maintain the same comfort level as the leading TLSO braces. This brace should minimize the amount of rolling a patient must do in order to properly place the brace.  The patient should not need to sit or stand in order to properly place the brace.
8. Size:

The braces are custom made to fit the patient, so the exact size will vary. In general, in front, the brace should extend up to the sternum.  In the back, the brace should extend past the shoulder blades for better support.  The lowest parts can extend slightly below the hip bones.  The thickness of the outer layer of the brace should be 0.2 inches ± 0.05inches. The thickness of the foam liner should be 0.4 inches ± 0.05inches.

9. Weight:

The brace should be as light as possible, but total weight will vary with patient size.  The brace should not exceed the weight of current bi-valve designs, within a tolerance of 1 lb.
10. Materials:

The brace’s outer region must be made of prosthetics grade Copolymer plastic.  The foam liner is a 4-E Volar Foam Padding.  Three 1 inch Dacron Straps and Hinges will be present at the connection site.  Four 4 inch galvanized steel strap hinges will be used to hold the side segments to the front segment.   
11. Aesthetics: 

The brace should be able to fit under clothing as well as over a thin layer of clothing.  The appearance should be as smooth as possible with minimal extra parts.
Production Characteristics:
1. Quantity:

One prototype, with minor changes, will be made for testing and analysis.
2. Target Product Cost
The brace will cost $375.00, on average.

Miscellaneous:
1. Standards:
The brace should be made in compliance with the guidelines for 510(k) submission with the FDA.  In addition, 21 CFR 820.30 regulations for medical device quality management systems must be followed.
2. Customer:



The three-segment TLSO brace will be for patients recovering from spinal 

surgery or spinal injury.  Although the patient will wear the brace, the 


orthopedic surgeon will prescribe the brace and the patient’s insurance 


company will pay for the brace.
3. Device Labeling:

· This brace should be worn only by those that suffer from a spinal injury or are recovering from spinal surgery.
· The brace should be worn at all times that the patient is up and moving and also when the patient is participating in all normal everyday activities.
· The patient should not tighten the brace past comfort level because injury could result.
· The brace should not be worn in the bath or shower.  Wearing the brace into the water could not only result in deformation of the brace but also rusting of metal parts.
· The patient should wear a form fitting shirt under the brace, allowing no inner brace to skin contact.
· The brace should have indicated maximum allowable ambient conditions specified in Section 6 of this document.
4. Competition:
There are many LSO and several TLSO braces currently on the market, including the Aspen TLSO Bracing System and the Cybertech Medical TLSO Brace.  However, they share the similar problem of being difficult to place on the patient correctly.  A few designs have attempted to make it easier to place the brace correctly, however these designs are often complex.  Our design is both simple and should be easy to place correctly.  There are no patents currently in place for a three-segment TLSO brace such as the one proposed in this document.
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