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Abstract
The goal of this project is to design and develop a back
brace that with prevent further development of scoliosis
for pediatric patients. Specifications of the back brace
denote it must be able to be worn 2-3 hours per day, it
must gradually stretch over the course of 6-9 months,
and must be universal whether the patients curve is to
the right or to the left. Key points of emphasis are
comfort for the patient and prevention of the spine from
growing a larger curve. After the brace is built, the team
will experiment with the constructed brace on selected
local pediatric patients and begin to improve and finalize
the brace. With the rigid pieces able to be adjusted with
Velcro straps, the design of the Orthopedic Scoliosis
Brace for Pediatric Patients will offer a comfortable and
encouraging solution for children battling scoliosis. The
brace will prevent additional curvature of the patient’s
spine and the progression of scoliosis.

Goals for the Brace

Testing Data

• Rigid, universally sized, pelvic support piece to act as an axis of rotation and stability for the patient.
• Velcro straps wrapping from the back and connecting in the abdomen area to distribute varied and effective
forces to the patient’s thoracic region.
• The goals for the brace itself must be the following:
• Minimal
• The design of our brace will allow the patient to comfortably continue in everyday activities. Most
rigid braces restrict the body and inhibit the ability to easily accomplish day to day tasks
• Easy-to-Use
• Since the brace is for pediatric patients, it can be hard to get a child to put on a bulky, uncomfortable
brace. Our design will be easy to understand and ultimately slip on the child in a timely manner
• Comfortable
• One of the major design goals is comfort. THe market is full of uncomfortable bulky items that
ultimately no one wants to wear. Our brace will be padded, and use Velcro straps to adjust the
tightness to any patient.
• Universal
• Velcro strapping ability allows all different sizes to use the same brace. The polypropylene pieces of
our back brace can be repositioned depending

4 patients were tested and asked 5 questions.
1. Is the brace easy to use? All Yes
2. Scale 1-5 (5 being the most) how comfortable is the
brace? Average Answer was 3.5
3. Did the brace affect your range of motion? 50%
said yes to bending and wouldn’t be able to pick up
anything
4. What do you think would make the brace more
effective? More flexibility and making sure the straps
are comfortable
5. Rank ease and comfort on a scale 1-5 while
A.sitting down ( x3)
B.standing up (x3)
C.climbing stairs (10 stairs)
D.laying down (x3)
E.bending over (x3)

Prototype and Construction Information
Engineering Analysis
The purpose of the adjustability of the straps is to pull
one side tighter than the other, therefore exerting a
larger force on the curved side of the spine. However,
the forces exerted by the pelvic piece are to be the same
on each side. To successfully stabilize the hip and
prevent rotation, the pelvic piece must be tight to the
body. The forces exerted by the straps are all considered
tension forces.

Future Studies
In the future, the team would like to rebuild the brace
with the correct and most effective materials. The brace
will then be built with the correct machinery and tools
necessary. To change the design in the future based on
feedback, the team will add a pelvic stabilizer, and some
rigid spinal support to reinforce the curve and stabilize
the patient's posture.

The universal aspect of the brace will enhance ease-of-use and comfortability due to the pediatric patients
wide-ranging size. Many braces require a customized mold of the brace which increases the price, and
requires children to change braces often depending on their specific growth rate. This specific problem is
eliminated by the universal aspect.
• There will be 4 low density polypropylene pieces, three lateral alternating rectangles and one large
rectangle piece against the spine for support.
• The polypropylene pieces will be placed in pockets that can be interchanged and allow the brace to be
effective for any direction and angle of the spinal curve.
• The three 1” Velcro straps, paired with the polypropylene pieces, will be dispersed along the cervical,
thoracic, and lumbar regions to apply the adequate force necessary to minimize additional curvature of
the spine.
• The remaining portion of the brace structure and the padding on the polypropylene will be constructed
using Neoprene with Adhesive 12 in. wide X 1/8 in. thick X 12 in. long.
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