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(57) ABSTRACT 

An orthotic insert for use in a shoe to Support a wearer's 
foot. The orthotic insert includes a cushion layer having a 
heel portion adapted to receive a heel of the foot and a toe 
portion adapted to receive a toe of the foot. A bottom layer 
extends substantially the length of the cushion layer. A 
support layer resides between the cushion layer and the 
bottom layer and extends from about the heel portion toward 
the toe portion of the cushion layer. The support layer ends 
in an edge that extends at least partially across a width of the 
cushion layer. The Support layer includes a multilayer car 
bon fiber and polymer composite having a specified shape 
adapted to impart support to the foot. The bottom layer 
Substantially covers the edge of the Support layer. 
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ORTHOTC FOR CLEAT 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of and priority 
to U.S. Provisional Patent Application No. 60/789,867 filed 
Apr. 6, 2006, the technical disclosures of which are hereby 
incorporated herein by reference. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

0002) Not Applicable 

THE NAMES OF THE PARTIES TO AJOINT 
RESEARCH AGREEMENT 

0003) Not Applicable 

INCORPORATION-BY-REFERENCE OF 
MATERIAL SUBMITTED ON A COMPACT 

DISC 

0004) Not Applicable 

BACKGROUND OF THE INVENTION 

0005 1. Field of the Invention 
0006 The present disclosure relates to orthotic devices, 
and more particularly to orthotic inserts for use within 
footwear. 

0007 An orthotic insert or insole may be used in con 
trolling foot function within footwear, such as a wearer's 
footwear. The orthotic insert may adjust, for example, the 
angle, the position, the Support, or other properties of the 
foot relative to the insole of the wearer's footwear. By 
adjusting the foots angle or position within the footwear, the 
wearer may experience improved posture, a reduction in 
pain, or both. Further, when combined with a wearer's 
footwear, the orthotic insert may relieve pain and improve 
posture by Supporting, for example, the ligaments, the joints, 
the muscles and the bones of the feet. 

0008 2. Description of Related Art 

BRIEF SUMMARY OF THE INVENTION 

0009. The present disclosure relates to orthotic devices, 
and more particularly to orthotic inserts for use within 
footwear. 

0010. In one aspect, an orthotic insert is provided for use 
in a shoe to support a wearer's foot. The orthotic insert 
includes a cushion layer having a heel portion adapted to 
receive the heel of the foot and a toe portion adapted to 
receive a toe of the foot. A bottom layer extends substan 
tially the length of the cushion layer. A Support layer resides 
between the cushion layer and the bottom layer and extends 
from about the heel portion toward the toe portion of the 
cushion layer. The Support layer ends in an edge that extends 
at least partially across a width of the cushion layer. The 
Support layer includes a multilayer carbon fiber and polymer 
composite having a specified shape adapted to impart Sup 
port to the foot. The bottom layer substantially covers the 
edge of the Support layer. 
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0011. The details of one or more embodiments of the 
invention are set forth in the accompanying drawings and 
the description below. Other features, objects, and advan 
tages of the invention will be apparent from the description 
and drawings, and from the claims. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0012. A more complete understanding of the method and 
apparatus of the present invention may be had by reference 
to the following detailed description when taken in conjunc 
tion with the accompanying drawings, wherein: 
0013 FIG. 1 is a side view of an orthotic device in 
accordance with Some embodiments of the invention. 

0014 FIG. 2 is a top view of the orthotic device in 
accordance with Some embodiments. 

0.015 FIG. 3 is a split perspective view of the orthotic 
device in accordance with some embodiments. 

0016. Where used in the various figures of the drawing, 
the same numerals designate the same or similar parts. 
Furthermore, when the terms “top,”“bottom,”“first,”“sec 
ond,”“upper,”“lower,”“height,”“width,”“length,”“end, 
'side,”horizontal,”“vertical,' and similar terms are used 
herein, it should be understood that these terms have refer 
ence only to the structure shown in the drawing and are 
utilized only to facilitate describing the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0017 Referring to FIGS. 1 and 2, an orthotic device 100 
may be used in controlling foot function within footwear, 
such as athletic shoes. The orthotic device 100 may adjust, 
for example, the angle, the position, the Support, or other 
properties of the foot relative to the insole of the wearer's 
footwear. The adjustment of the angle, the position, the 
Support, or other foot properties may be provided by a 
material layer with variable degrees of rigidity and flexibil 
ity. A Supportive material layer may be embedded as one or 
more of the layers that may comprise the inner construct of 
the orthotic device 100 (described in detail with reference to 
FIG. 3). By adjusting the foots angle or position within the 
footwear, the wearer may experience improved posture, a 
reduction in pain, or both. Further, when combined with a 
wearer's footwear, the orthotic device 100 may relieve pain 
and improve posture by Supporting, for example, the liga 
ments, the joints, the muscles and the bones of the feet. 
0018. Additionally, the orthotic device 100 may provide 
additional impact absorption and dampening to the wearer. 
The impact absorption and dampening may be provided by 
an elastic or viscoelastic material. The elastic or viscoelastic 
material layer may be embedded as one or more layers that 
may comprise the inner construct of the orthotic device 100 
(described in detail with reference to FIG. 3). By improving 
or increasing the impact absorption, the wearer may expe 
rience decreased levels of, for example, fatigue, heel pain, 
calluses, arthritic pain, or the like. Further, the wearer may 
experience a reduction in athletic stress related injuries, for 
example, shin splints, stress fractures, or the like. 
0.019 Referring to FIG. 1, the orthotic device 100 may be 
removably installed in a wearer's footwear, and in some 
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instances, specifically an athletic shoe. In the installed 
position, the orthotic device 100 may substantially cover the 
insole of the shoe in an orientation that may be substantially 
longitudinally aligned with and Substantially parallel to the 
upper surface of the insole of the shoe. Abottom surface 110 
of the orthotic device 100 may have a shape that at least 
partially corresponds to that of the insole of the shoe. A top 
surface 120 of the orthotic device 100 may have a shape that 
is adapted to contact the sole of the wearer's foot. 
0020. The configuration of the orthotic device 100 may 
be further described by partitioning the orthotic device 100 
into a front portion 130 and a rear portion 140. The front 
portion 130 of the orthotic device 100 typically comprises a 
flat, broad section 150. The rear portion 140 of the orthotic 
device 100 typically comprises an elongated section 160 and 
an upturned section 170. The front and rear portions 130 and 
140 may be further subdivided into sections that correspond 
to the different areas of the sole of the wearer's foot. The 
areas of the sole of the wearer's foot comprise the toes, the 
metatarsal heads, the ball, the midfoot, and the rearfoot. The 
front portion 130 of the orthotic device 100 may include a 
toe section 180, a metatarsal head section 190, and a ball 
section 200. The front portion 130 of the orthotic device 100 
may provide Support to the wearers toes, metatarsal heads, 
and ball. The elongated section 160 and the upturned section 
170 of the rear portion 140 of the orthotic device 100 may 
include a midfoot section 210 and a rearfoot or heel section 
220. The rear portion 140 of the orthotic device 100 may 
provide support to the wearer’s midfoot and rearfoot. 

0021. In the embodiment shown in FIGS. 1 and 2, the 
orthotic device is a full foot device, and as such, includes the 
toe section 180, the metatarsal head section 190, the ball 
section 200, the midfoot section 210 and the rearfoot or heel 
section 120. Additionally, the front portion 130 of the 
orthotic device 100 in the current embodiment may be 
configured to Support the wearers toes, the metatarsal 
heads, and the ball of the foot. Further, the rear portion 140 
of the orthotic device 100 in the current embodiment may be 
configured to support the wearer’s midfoot and the rearfoot. 
For example, the midfoot section 210 of the orthotic device 
100 may be configured with a substantially axially extending 
arcuate medial arch 230 that may be configured to provide 
support to the medial arch 230 of the wearer's foot. Con 
figured in this way, the arcuate medial arch 230 may provide 
relief to the wearer from the discomfort typically associated 
with the altered biomechanical condition known as flat feet. 

0022 Referring to FIG. 2, the orthotic device 100 may be 
elongated along an axis 240 So as to be longitudinally 
aligned to the insole of the wearer's footwear (not shown). 
The orthotic device 100 may be configured so as to be 
substantially axially and immovably bounded at the toe 
section 180 and the rearfoot section 220 by the front and rear 
portions 130 and 140, respectively, of the wearer's footwear. 
The orthotic device 100 may be further configured with a 
medial (inner) edge and a lateral (outer) edge so as to be 
Substantially transversely and immovably bounded along 
axis 270 by the medial and lateral side edges, respectively, 
of the wearer's footwear. 

0023. As previously mentioned, the elongated and 
upturned sections 160 and 170 of the rear portion 140 of the 
orthotic device 100 may be configured so as to provide 
support to the midfoot and the rearfoot sections of the 
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wearer's foot. Combined, the elongated and upturned sec 
tions 160 and 170 may be configured so as to form a plurality 
of distinct support Zones in the rear portion 140 of the 
orthotic device 100. In the embodiment of FIG. 2, four 
distinct support Zones may be defined in the rear portion 140 
of the orthotic device 100. The four Zones comprise the 
arcuate medial arch 230, an arcuate rear arch (heel cup) 280, 
an axially-extending lateral arch 290, and a flat narrow rear 
portion 300. 

0024. The shape of the four support zones 230, 280,290, 
and 300 maybe determined by the support requirements 
needed to counteract and/or correct a biomechanical condi 
tion present in the wearer's foot. The shape of the four 
support Zones 230, 280, 290, and 300 may then be trans 
ferred to a support layer 310 that may be configured to 
counteract or correct the biomechanical condition present in 
the wearer's foot. The degree of predetermined support and 
flexibility in the current embodiment of the support layer 
310 may be selectively altered from one wearer to another. 
For example, flexibility and support provided by the support 
layer 310 may be selected for the wearer based on the 
wearer's weight, foot size, and the expected activity. 

0.025 Referring to FIG. 3, the construct of the orthotic 
device 100 may include a plurality of stacked layers that 
may be laminated so as to be fixedly attached to one another. 
The layers of the orthotic device 100 may typically com 
prise, for example, a top covering layer, one or more inner 
layers, and a bottom covering layer. In the embodiment of 
FIG. 3, the layers comprise a covering layer 320, cushion 
layer 330, a support layer 310, and a bottom layer 340. 

0026. The covering layer 320 comprises a flexible mate 
rial layer that may substantially overlay the entire cushion 
layer 330 of the orthotic device 100. The covering layer 320 
may be fixedly attached, for example, by lamination or 
adhesive to the cushion layer 330. The covering layer 320 
material may comprise, for example, artificial leather as sold 
under the trademark NAUGAHYDE, neoprene, buff leather, 
nylon polyester, artificial Suede as sold under the trademark 
ULTRASUEDE, or the like. In the embodiment of FIG. 3, 
the covering layer 320 is comprised of a nylon polyester 
material. The covering layer 320 may be configured such 
that the amount, location, and type of material promotes the 
conduction of heat away from the wearer's foot, for 
example, when removably installed in athletic footwear 
typically worn in the Summer. Alternatively, the covering 
layer 320 may be configured so as to reflect the heat emitted 
by the wearer's foot back towards the foot. For example, 
when removably installed in a snow boot worn in the winter 
for hiking, ice fishing, or skiing the reflective covering layer 
320 would serve to maintain foot warmth. Additionally, the 
covering layer 320 may be configured so as to wick away 
moisture from the wearer's foot, for example, when the 
orthotic device is removably installed in conjunction with 
athletic footwear. Further, the covering layer 320 may com 
prise a material with anti-microbial, anti-bacterial, anti 
fungal, or other such properties or else may be sprayed with 
an anti-microbial coating. In still another embodiment, the 
covering layer 320 may be configured with a combination of 
static and dynamic coefficients of friction that substantially 
prevent the wearer's foot from moving or sliding within the 
footwear when walking, running and jumping, yet allow the 
wearer's foot to slide into and out of the footwear. 
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0027 Still referring to FIG. 3, the cushion layer 330 
comprises a material layer that may provide the orthotic 
device 100 with a combination of elastic and viscoelastic 
properties. The cushion layer 330 material may comprise, 
for example, polystyrene foam, ultra-thin cushioning mate 
rial as sold under the trademark VYLYTE, microporous 
plastic material as sold under the trademark PORON, ethyl 
vinyl acetate (EVA) foam, leather, or the like. As such, the 
cushion layer 330 may be configured so as to be compress 
ible, flexible, and elastic while providing the user with 
predetermined degrees of vibration damping and/or impact 
absorption. The vibration damping and/or impact absorption 
properties of the cushion layer 330 may be configured to 
provide the wearer with increased isolation. For example, 
when engaging in athletic activities, the foot may often be 
Subjected to the shock of impacting a paved, concrete, 
wooden, or other surface. Providing the wearer's foot with 
additional degrees of damping and/or impact absorption may 
lead to a reduction in athletic stress related injuries such as 
shin splints, stress fractures, or the like. Further, the wearer 
may experience decreased levels of fatigue, heel pain, 
calluses, arthritic pain, or the like. 

0028 Referring to FIG. 3, the support layer 310 com 
prises a material layer that has a specified shape adapted to 
impart support to the foot and provides the orthotic device 
100 with a predetermined degree of rigidity. The support 
layer 310 extends from about the heel section 220 toward the 
toe section 180, and in the embodiment of FIG. 3 terminates 
just prior to the ball section 200 in a edge that extends across 
the width of the orthotic device 100. The support layer 310 
may be fixedly attached, for example, by lamination or 
adhesive to the cushion layer 330. The support layer 310 
may be formed from a multilayer composite, for example, 
carbon, carbon fiber, fiberglass, aramid fiber or other in a 
polymer composite. In the current embodiment, the Support 
layer 310 is formed from a carbon fiber and polymer, such 
as epoxy resin, laminate. As such, the Support layer 310 in 
the current embodiment may be tailored to the requirements 
of the wearer by providing a predetermined degree of 
support and flexibility. Because the composite material of 
the support layer 310 is typically much stiffer than that of the 
material of the other layers, the support layer 310 terminates 
about or just prior to the ball section 200 (FIG. 2) to enable 
the orthotic device 100 to be flexible for walking, running 
and jumping. 

0029. The support layer 310 may be formed by selec 
tively angling the carbon fibers of one of the laminate layers 
in relationship to the orientation of the carbon fibers of one 
or more of the plurality of laminate layers. By layering 
multiple sheets of carbon fiber on top of one another at 
varying fiber orientations and angles (with respect to one 
another), the support layer 310 may be configured so as to 
provide flexibility in one area and rigidity in another area. 
For example, the support layer 310 may be configured such 
that the flexibility increases towards the front of the support 
layer 310, i.e. increasing in flexibility toward the ball 200 of 
the wearer's foot. The support layer may be further config 
ured to be partially flexible in the Zone surrounding the 
arcuate medial arch 230 and substantially rigid in the Zone 
surrounding the axially-extending lateral arch 290. Addi 
tionally, the overall flexibility of the support layer 310 can 
be reduced (i.e. the support layer 310 generally stiffened) for 
heavier wearers or higher impact applications. 
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0030) The bottom layer 340 comprises a flexible material 
layer that may substantially underlie the entire length of the 
orthotic device 100. The bottom layer 340 may be fixedly 
attached, for example, by lamination or adhesive to the 
support and cushion layers 310 and 330. In the embodiment 
of FIG. 3, the bottom layer 340 substantially encases the 
support layer 310 and cushion layer 330 and is adhered to 
the bottom of the support layer 310, to the cushion layer 330 
and about the perimeter of the orthotic device 100 to the 
cover layer 320. As such, the bottom layer 340 prevents 
contact of the cushion layer 330 and the support layer 310 
with the wearer's footwear. The bottom layer 340 material 
may comprise vinyl, artificial leather as sold under the 
trademark NAUGAHYDE, neoprene, leather, artificial 
Suede as sold under the trademark ULTRASUEDE, or the 
like. In the embodiment of FIG. 3, the bottom layer 340 is 
comprised of a vinyl material. The bottom layer 340 may 
further be configured with a combination of static and 
dynamic coefficients of friction that substantially prevent the 
orthotic device 100 from moving or sliding within the 
footwear while the wearer is walking, running, or jumping, 
yet allow the orthotic device 100 to slide into and out of the 
footwear. The bottom layer 340 of the support layer may be 
embossed to allow varying static and dynamic coefficients of 
friction depending upon whether the orthotic device 100 is 
loaded by the weight of the wearer's foot. The bottom layer 
340 may be configured so as provide the orthotic device with 
a low dynamic coefficient of friction when not weighted by 
the load of the wearer's foot allowing the orthotic device 100 
to be easily and conveniently removed and installed from the 
footwear. Additionally, the embossing on the bottom layer 
340 may provide the orthotic device 100 with an increased 
static coefficient of friction when weighted by the wearer's 
foot that may substantially prevent the orthotic device from 
moving within the footwear. Additionally, the material of the 
bottom layer 340 may be configured such that the orthotic 
device does not stick or adhere to the bottom of the footwear. 

0031. Although the invention hereof has been described 
by way of a preferred embodiment, it will be evident that 
other adaptations and modifications can be employed with 
out departing from the spirit and scope thereof. For example, 
Some of the steps in the system procedure could be con 
ducted mechanically in addition to those conducted electri 
cally. The terms and expressions employed herein have been 
used as terms of description and not of limitation; and thus, 
there is no intent of excluding equivalents, but on the 
contrary it is intended to cover any and all equivalents that 
may be employed without departing from the spirit and 
Scope of the invention. 
I claim: 

1. An orthotic insert for use in a shoe to Support a wearer's 
foot, comprising: 

a cushion layer having a heel portion adapted to receive 
a heel of the foot and a toe portion adapted to receive 
a toe of the foot; 

a bottom layer extending substantially the length of the 
cushion layer, and 

a support layer between the cushion layer and the bottom 
layer and extending from about the heel portion toward 
the toe portion of the cushion layer and ending in an 
edge that extends at least partially across a width of the 
cushion layer, the Support layer having a specified 
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shape adapted to impart Support to the foot, the bottom 
layer Substantially covering the edge of the Support 
layer. 

2. The orthotic insert of claim 1 wherein the support layer 
comprises a multilayer carbon fiber and polymer composite. 

3. The orthotic insert of claim 1 wherein the bottom layer 
is adapted to resist Sticking to the interior of the shoe. 

4. The orthotic insert of claim 1 wherein the bottom layer 
is adapted to Substantially prevent contact of the Support 
layer with the shoe. 

5. The orthotic insert of claim 1 further comprising a 
covering layer adjacent the cushion layer and opposite the 
Support layer. 

6. The orthotic insert of claim 4 wherein the bottom layer 
is adhered to the covering layer. 

7. The orthotic insert of claim 4 wherein the covering 
layer is antimicrobial, antibacterial, or antifungal. 

8. The orthotic insert of claim 1 wherein the bottom layer 
is selected from the group consisting of vinyl, leather, 
artificial leather, and neoprene. 
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9. The orthotic insert of claim 1 wherein the cushion layer 
is selected from the group consisting of polystyrene foam, 
microporous plastic, ethyl vinyl acetate foam, and leather. 

10. The orthotic insert of claim 1 wherein the support 
layer comprises a multilayer polymer composite selected 
from the group consisting of carbon, carbon fiber, fiberglass, 
and aramid fiber. 

11. The orthotic insert of claim 1 wherein the cushion 
layer material is specifically chosen to provide predeter 
mined degrees of vibration damping and impact absorption. 

12. The orthotic insert of claim 1 wherein the support 
layer material is specifically chosen to provide predeter 
mined degrees of support and flexibility. 

13. The orthotic insert of claim 1 wherein the bottom layer 
material has a predetermined combination of static and 
dynamic coefficients of friction such that friction between 
the bottom layer and the shoe increases with increased 
pressure applied by the wearer's foot, substantially prevent 
ing movement between the shoe and the insert. 
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