


cured pre-impregnated composite pre-shaped into the general
form of a particular AFO design can be custom-molded,
trimmed and adjusted for the needs of a particular
patient, sometimes in a single office visit. This technique
could conceivably eliminate the casting, vacuum forming
and extensive sanding commonly required in the fabrica-
tion of plastic orthoses. Pre-preg thermoformable com-
posites may accept several fine adjustments before the
material completely cures.

Applications and Contraindications
Pre-preg lower-extremity orthoses can

be prescribed to provide improved func-
tion and enhanced comfort for patients
with drop foot secondary to stroke, multi-
ple sclerosis, polio, spinal cord injury, and
other neurological conditions, as well as various ankle instabilities.
On the other hand, patients with spasticity or mild-to-severe clonus
can be stimulated by a dynamic-response device and are thus not
considered good candidates for a pre-preg brace.

Still in their infancy, pre-preg composite orthoses are just begin-
ning to stir excitement and gain acceptance in the rehabilitation
community. We can look forward to further news and advances
about this technology in the near future.

Composites have been applied in prosthet-
ics for some time in socket fabrication and
advanced ankle-foot construction. Now, a
recent variation, pre-impregnating the com-
posite with a thermosetting resin, gives the
fabrication team some exciting new applica-
tions for orthotic components as well. 

“Pre-pregs” as these new materials are
coming to be known, provide high durability

at low weight and can be
designed to flex, providing

dynamic response.
Compared to similar
orthoses made from plastics, pre-preg

AFOs and KAFOs offer a high strength-to-
weight ratio, thin profile and enhanced patient

comfort. While early applications appeared
primarily in prefabricated devices, fully 

custom pre-preg braces are beginning to 
enter the mainstream.

Dynamic Response
Energy storing and release has

become a mainstay characteristic of many prosthetic
feet models but heretofore has not found major applica-
tion in orthotics. Now, the dynamic properties of pre-
preg composites make possible the same sort of gait
assistance from an AFO. 

A dynamic-response AFO can be designed to allow
motion and a gradient resistance throughout the stance
phase, capitalizing on the patient’s strengths while sup-
porting weaknesses. Customized dynamic forces through-
out the gait cycle enable the patient to ambulate longer and
farther before exhaustion.

An exciting pre-preg option still
in development is interrupted cure
processing, in which a partially

Anew day is dawning in the fabrication of lower-extremity
braces—ankle-foot orthoses (AFOs) and knee-ankle-foot
orthoses (KAFOs). When the full potential of this new

technology is realized, the outcome will be stronger, thinner, and
lighter devices, some of which will deliver dynamic response to

facilitate ambulation. For good measure, the 
fabrication process will be shorter and
easier on  the patient and potentially

more cost-effective.
For the past 30 or so years,

AFOs have been fabricated
primarily of polypropylene
and other thermoplastics;
KAFOs have been enhanced
with metal struts.

Thermoplastics
are durable and

allow orthotists to build in required flexi-
bility by varying thickness and geometry.
However, they also present certain draw-
backs, including a thick profile that can
limit footwear choices, heat discomfort
(thermoplastic is an insulator), and a 
sometimes lengthy fabrication process.
With KAFOs the weight of the orthosis
can be a deterrent to patient tolerance 
and effective ambulation, as well.
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‘Pre-preg’ AFOs—Stronger, Lighter, Dynamic

Pre-preg carbon
fiber composite

Courtesy Becker Orthopedics

Dynamic-response
AFO in place

Courtesy Bio-Mechanical
Composites Inc.

AFO Dynamic shows
thin profile possible with
pre-preg composites.

Courtesy Össur 

Pre-preg custom
articulated AFO

Courtesy Custom 
Composite Mfg. Inc.

Prefab Braces—
When, Where, Why?
An enduring debate in the rehabilitation specialties centers 

on the feasibility and applicability of prefabricated, aka
“off-the-shelf” or “OTS,” orthopedic braces.

From decades ago when virtually all orthotic components were
custom-made, the field has evolved to today’s state in which an esti-
mated 35 percent, perhaps more, of all orthoses are prefab, spurred
by advanced materials and fabrication technology, aggressive cost
containment measures, and Americans’ desire for convenience.

A whole new delivery system has
emerged, encompassing pharmacies, shoe
stores and other retail entities, affiliated
rehabilitation providers such as physical
and occupational therapists, and even
physicians. The question is, when are
these alternative delivery options appro-
priate for the patient’s needs.

(Continued on page 4)

The orthoses illustrated
with this article are some

common prefabricated
products available today.

For each device, a custom
counterpart can be created

for individual patients.

Talon 
wrist-driven 

wrist-hand 
orthosis.  

Courtesy 
Becker Oregon

New Day Dawning in Orthosis Fabrication
Just as the introduction of plastics to orthotic fabrication several

decades ago was a quantum improvement over the then-prevalent
leather, wood and metal, so now is the emerging application of
advanced composite materials—layers of carbon or other fabric
bound with a resin—promising to at least partially supplant plastic
construction. 

(Continued from page 1)

Prefabricated
KAFO incorporating
pre-preg technology
Courtesy Becker Orthopedics

Pre-preg 
composites extend
dynamic response 

properties to orthoses.
Courtesy 

Bio-Mechanical 
Composites Inc. 

Note to Our Readers
Mention of specific products in our newsletter neither consti-

tutes endorsement nor implies that we will recommend selection
of those particular products for use with any particular patient 
or application. We offer this information to enhance professional
and individual understanding of the orthotic and prosthetic 
disciplines and the experience and capabilities of our practice.

We gratefully acknowledge the assistance of the following
resources used in compiling this issue:

Becker Orthopedic • Bio-Mechanical Composites Inc. 
Custom Composite Mfg. Inc. • Fillauer LLC

Hope Orthopedic • Össur • Otto Bock Health Care
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Welcomes New Practitioners
Desert Prosthetics and Orthotics, the Desert’s preferred provider of

artificial limbs and braces, announces with pleasure the addition of two
new staff practitioners.

Mark Collins joins the company after injuries and previous career
dissatisfaction encouraged him to embark on a new vocation as an 
orthotist. He welcomes the opportunity to assist diabetic, stroke, pedi-
atric and sports injury patients in regaining lost mobility.

Rob Hanley, a bilateral amputee since childhood, was inspired to
become a prosthetist by the trusted practitioner who helped him over-
come his disability. “At an early age I learned that a great prosthetist can
make a significant difference in a patient’s quality of life,” he says. 
“I want to help others like those who have helped me.” Rob is also 
interested in peer counseling amputees so they can access the resources
and help they need.

For additional information on Mark, Rob or our practice, call us at
770-4620.
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