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Bowleggedness Correction Brace: Biocompatibility Summary

The bowleggedness correction brace is a pediatric knee-ankle-foot orthotic (KAFO) used for the correction of genu varum (bowleggedness), tibia vara (Blount’s Disease), and rickets.  Length of brace usage will be dependent upon prescription by a medical professional, with a maximum time of 23 hours per day.  The brace consists of Aluminum Alloy 6061 beams, Neoprene and Elastic Velcro straps, Poly fil padding, steel screws and washers, and a soft plastic shoe.  The materials that may be in contact with the body are the Neoprene straps, padding, and shoe.  No metal should be contact with the skin, but there is a risk if padding wears down, exposing the steel screws and aluminum beams.   

According to ISO 10993-1 the bowleggedness correction brace should undergo biocompatibility testing as a surface device, which can be further classified as a skin contacting device.  The contact duration that the device is intended to be worn is up to 23 hours/day for several months to a few years.  Given this contact duration the device may be categorized into limited exposure (A, <24 hours), prolonged exposure (B, 24 hours to 30 days), and permanent exposures (C, >30 days).  The bowleggedness correction brace is placed in all categories because has limited contact with the 23 hours/day, but its use over an extended period of months or years also has a cumulative effect that categorizes the device as prolonged exposure.

Biocompatibility tests considered

1. Cytotoxicity

a. Tests regarding skin cells
i. Lysis  of cells

ii. Inhibition of cell growth 

b. Tests regarding aluminum

c. Tests regarding neoprene/ Velcro

2. Sensitization

a. Tests regarding skin cells

b. Tests regarding aluminum

c. Tests regarding neoprene/ Velcro
3. Irritation

a. Tests regarding skin cells

b. Tests regarding aluminum

c. Tests regarding neoprene/ Velcro

d. Tests regarding rubber shoe

Descriptions of cytotoxicity tests can be found in ISO 10993-5.
Descriptions of sensitization and irritation tests can be found in ISO 10993-10.
The most important biocompatibility issues regarding the brace occur at the material-skin interface.  At this interface, the major biocompatibility concerns would include irritation and sensitization, especially at the straps.  Proper brace fitting and added padding should limit irritation.  The length of time that the device is used will also have a significant effect on the skin sensitization and irritation.  Obviously, less usage will reduce the risk of these complications.  

