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(57) Abstract: Orthopedic supports comprising foam material, such as neoprene, and textile spacers wherein the textile spacer is
interspaced between pieces of foam material, and the textile spacer and foam material are secured togther. The orthopedic supports
can be configured to conform to any of body part such as knee, wrist or ankle supports. The orthopedic supports can be used to
provide therapeutic support and compression to the joint of a user.
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ORTHOPEDIC SUPPORTS

BACKGROUND OF THE INVENTION

The invention concerns orthopedic supports that are made from foam material
with air permeable textile spacers, and the use thereof. The devices can be
configured or adapted to provide orthopedic support to any part of the body requiring

therapy.

SUMMARY OF THE INVENTION
The orthopedic supports comprise foam material, such as neoprene, and textile
spacers made from textile material or fabric. 'Generally, the textile spacer is
interspaced bétween pieces of foam spacer, and the textile spacer and foam material
are secured togther. The orthopedic supports can be configured to conform to any
number of body parts, and in the preferred embodiments, the orthopedic supports are

configured as knee, wrist or ankle supports.

DETAILED DESCRIPTION OF THE DRAWINGS

}Fig. 1 is a perspective view of an embodiment wherein the orthopedic support
comprises two pieces of foam material and a textile sbacer.

Fig. 2 is a perspective view of an example of a knee support according to the
inventionbdepicting the knee of a user.- | |

Fig. 3 is a bottom view of an example of a knee support according to the
invention.

Fig. 4 is a front view of an'exa_mp'le of a-knee support according to the

invention.
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Fig. 5 is a side view of an example of a knee support according to the

invention.

Fig. 6 is a back view of an example of a knee support according to the
invention.

Fig. 7 is a top view of an example of a knee support according to the invention.

Fig. 8 is a perspective view of an example of a wrist support according to the
invention depicting the wrist of a user.

Fig. 9 is a bottom view of an example of a wrist support according to the
invention.

Fig. 10 is a top view of an example of a wrist support according to the
invention. |

Fig. 11 is a side view of an example of a wrist support according to the
invention.

Fig. 12 is a top view of an example of a wrist éupport according to the invention
with the wrist strap dis-engaged.

Fig. 13 is a bottom view of an example of a wrist support according to the
invention with the wrist strap dis-engagéd.

Fig. 14 is a perspective view of an example of an an_kle.support according to
the invention depicting the foot of a user.

Fig. 15 is a side view of an example of an ankle support according to the
invention depicting the foot of a user.

Fig. 16 is a side view of an example of an ankle support according to the
invention depicting the foot of a user.

Fig. 17 is a front view of an example of an ankle support according to the

invention depicting the foot of a user.
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Fig. 18 is a back view of an example of an ankle support according to the

invention depicting the foot of a user.

Fig. 19 is a top view of an example of an ankle support according to the
invention depicting the foot of a user.

Fig. 20 is a bottom view of an example of an ankle support according to the
invention depicting the foot of a user.

Fig. 21 is a top perspective view of an example of an ankle support according
fo the invention depicting the foot of a user with the foot strap dis-engaged.

Fig. 22 is a bottom perspective view of an example of an ankle support
according to the invention depicting the ankle of a user with the foot strap dis-

engaged.

DETAILED DESCRIPTION OF THE INVENTION

The orthopedic supports comprise foam material, such as neoprene, laminated
neoprene and like foamed cell polymers or rubber materials in combination with textile
spacers made from textile material or fabric. Generally, the supports have strips or
pieces of neoprene material with textile spacers .interspaced between the neoprene
strips or pieces such that the textile spacers and neoprene strips form a generally
square or rectangular shape having an upper lateral side and a lower lateral side of
foam material and first and second ends of foam material and textile spacer. The first
end and/or second end can be secured to-each other, other components and/or the
upper Iate_ral side and/or lower Iateral-side to configure the orthopedic supports. The
components of the supports are secured together by attaching means, such as
stitching, adhesive materials, binders, welding and the like and can be conﬁgured to

accommodate various parts of the body, such as the ankle, knee or wrist.
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The orthopedic supports are made from a combination of materials comprising

at least one textile spacer and at least one, preferably more than one, piece of foam
material. An example of the combination of materials is shown in Fig. 1 as 1
comprising two pieces of foam material 2 and one textile spacer 3 which are secured
together by attaching means 4 to form a rectangular shaped combination of materials
having an upper lateral side 5, lower lateral side 6, a first end 7 and a second end 8.
The foam material is selected to have support and compression characteristics
to the joint or other location of the user’s body where the support is applied. Any open
or closed cell foam having stretch and recovery properties can be used. Neoprene is
preferably used in the orthopedic support to provide support and compression. Other

preferred foam materials are material having similar stretch and recovery properties

as neoprene. The textile spacer and foam material are generally the same thickness,

however the components may have a difference in thickness of up to about 4
millimeters.

The foam material, such as neoprene material, may be laminated to provide a
moisture barrier for the orthopedic suipport and to provide a soft lining for comfort.
The laminate is generally light weight circular knit nylon or other textile material having
acceptable elongation and comfort. The laminate-is selected such that it will not
significantly impede the stretch and recovery properties of the foam material. The
laminate material, or outer surface of the foam material, may also comprise all or
compoﬁents of a two part fastener system such as, on at least one' side; hook
engageable material, such as the loop portion of VELCRO® fastening material.

The material or fabric of the textile spacer is air permeable and moisture
wicking, and allows for moisture transfer and/or moisture vapor transfer. This

provides for an orthopedic support with comfort to the user and inhibits moisture from
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sweat at the support interface with the skin. Powerstretch Rx fabric available from

Malden Mills Industries, Inc., Lawrence, Massachusetts, USA. may be used for the
textile spacer. In the preferred embodiments as shown in Figs. 1-22, the outer
surface of the textile spacer comprises one or more indented regions 9 and
protrusions 20, such that the textile spacer has a ribbed appearance, with the
indented regions optionally comprising a plurality of holes or openings 10 which aid to
a degree in breathability. The outer surface of the textile spacer may also be
engageable with fasteners, such as a two part hook and loop type fastener.

The combination of foam material and textile spacer provides a support that will
have greater breathability compared to conventional supports and the combination of
foam material and textile spacer will reduce or eliminate irritation or pressure sores
that can be associated with other types of orthopedi'c supports. Also, interspacing
textile spacer between foam material provides for an orthopedic support with a cleaner
look that is more durable by eliminating fraying of the textile material at the ends and
also can reduce irritation to the user that can result by use of conventional supports .
from frayed textile material or fabric. The combination of foam material and textile
spacer provide an orthopedic support that has the support and compression
characteristics that all foam or all textile material or fabric supports with numerous
benefits over the art, such as those addressed above.

The orthopedic support is generally configured to conform to a body part or

_joint for support and compression purposes by attaching means, such as stitching,

adhesive, binders, welding, and the like. The orthopedic supports may also comprise
other components, such as at least one strap and, at least one fastener, including.
disengageable two part fastener systems such as VELCRO or similar hook and loop

type fasteners for engaging the support with the body. Other types of disengageable

5
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fasteners that may be used are buckles, buttons, snaps and the like. In preferred
embodiments the supports are configured as knee supports, wrist supports and ankle
supports. As used in this Specification, the term “supports” is intended to have a
broad application and includes any device for interacting with a joint, muscle or bone
of the human body for therapeutic purposes, including supports, braces and
bandages, as should be appreciated by one skilled in the art. Also, stitching is
generally shown as the attaching means in the embodiments of the invention
illustrated Figs. 2-22, it being understood, however, that other types of attach‘ing
meahs, such as adhesive, bonding, welding and the like may also be used.

Referring now to Figs. 2-7 there is shown an embodiment .of the invention
where the support is configured in the shape of a knee support 11. As shown in Figs.
2-7, and particularly in Figs. 2 and 4-6, the knee support comprises at least two
pieces of foam material, preferably laminated neoprene, and at least one piece of
textile spacer. The foam maferial and textile spacer are secured together by attaching
means 4, which as shown in Figs. 2 and 4-6 may be stitching, particularly stitching in
a zig-zag type pattern. The knee support is formed in a generally cylindrical shape by
securing together by vertical attaching means (not shown) the first end and the
second end in a vertical direction at any poinf of the knee support. The vertical
attaching means may be stitching, adhesive materials, binders, welding and the like.

The knee support is generally in the shape of a cylinder to interface with the
corresponding knee of a user. As shown in Figs. 2-7, the knee support comprises a

front 12 and a back 13 with a top opening 14 and bottom opening 15. As shown in the

Aﬁgures, particularly Fig. 6, the knee support is-generally in the shape of a hollow

cylinder having a vertical dimension of the front 12 larger than that of the back 13

such that the top opening 14 and bottom opening 15 are angled towards each other

6
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from front 12 to back 13. This inhibits the knee support from bunching when the knee

of the user is bent.

As shown in Figs. 2-5 and 7, the knee support may have a patella opening 16
to accommodate the patella of a user. The shape of the opening will be generally
round, but may be any shape which accommodates the patella of a user. Immediately
adjacent to the opening is a patella pad 17 which is comprised of two pieces of textile
material with foam material there between. The components of the patella pad 17 are
held together by an opening stitch 18 which is circumferentially adjacent to the patella
opening 16 and defines the patella opening 16 and a patella pad stitch 19 which is at
the circumference of the end of the patella pad 17 circumferentially opposite the
ohening stitch 16. Ih the preferred embodiments of the invention, the opening stitch
and patella pad stitch are in a zig-zag type pattern.

The textile spacer has one or more of indentations 9 and one or more
protrusions 20. The indentations 9 have a plurality of holes 10. As shown in Figs. 2
and 4-7, the indentations 9, protrusions 20 and holes 10 of the knee support
exemplified in Figs. 2-7 may be arranged in a vertical direction, that is being about

perpendicular to the foam material 2. Itis uhderstood, however, that the indentations

~ 9, protrusions 20 and holes 10 may be arranged in any direction.

As shown in Fig. 2, the user would slip the knee support 11 over the general
region of the knee such that the front 12 is positioned at the front of the knee and the

back 13 is positioned at the back of the knee. The user may apply the knee support

stich that all or part of the patella of the user is placed within the patella opening 16,

~ with the center of the patella positioned at about the center of the patella opening 16.
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An embodiment of the invention wherein the orthopedic support is configured in

the form of a wrist support 21 is shown in Figs. 8-13. As shown particularly in Figs.
12 and 13, the exemplified wrist support comprises a body 22 having at least two
pieces of foam material 2 and at least one piece of textile spacer 3. The textile spacer
is the same as that described above with respect to the knee support, having one or
more protrusions 20, one or more indentations 9 and a plurality of holes 10 and the
other features and characteristics described above with respect to the knee support
and otherwise. The foam materials and textile spacer are secured together by
attaching means 4 and which as shown in Figs. 8-10 and 12-13 may be stitching in a
zig-zag type pattern. As would be understood by one skilled in the art, the wrist
support can be formed into a generally cylindrical shape by securing the first end and
second end of the combination of material by attaching means such as stitching,
adhesive materials, binders, welding and the like (not shown). In an embodiment of
the invention as illustrated in Figs. 8-13, the first end and second end of the foam
materials and textile spacer can be secured to a fastening mechanism 23 by second
attaching means 27, which may be stitching, adhesive materials, binders, welding and
the like, to form the generally cylindrically shaped wrist support.' In the wrist support
exemplified in Figs. 8-13, the second attaching means may be stitching in a zig-zag
type pattern.

As shown in Figs. 8-13, the fastening mechanism 23 comprises a boxed
portion 24 having at least two pieces of material and a stiffener (not shown). The
material has a first boxed portion end25a and second. boxed portion end 25b and a
first boxed 'portion side 26a and a second boxed portion side 26b. T.he'first end 7 is
secured to the first boxed portion end 25a and the second end 8 is secured to the
second boxed portion end 25b, each generally by the second attabhing means 27.

8
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The first boxed portion side 26a and second boxed portion side 26b are stitched

together with the stiffener within the boxed portion 23. The stiffener could be of
plastic, metal, paper or other suitable material.

The wrist support may also comprise a wrist support strap 28 which is shown in
Figs. 8-13. The wrist support strap comprises a flexible portion 29 having two ends
29a and 29b, which is generally made from knit or woven elastic textile material
having an engageable fastening member 30, such as the loop portion of a two part
hook and loop type fastener which may be laminated onto one or both sides of the
material of the flexible portion 29 or may be part of one or both sides the material of
the flexible portion 29 itself. Attached to the flexible portion 29 at one end 29b is
securing portion 31 which may be part of a two part fastening system corresponding to
the fastening member 30 of the flexible portion 29. The wrist support strap 28 is
secured to the wrist support by having the end 29a of flexible po-rtion 29 opposite to
that of the securing portion 31 secured by the second attaching means 27. For
example, as shown in Figs. 8-13, the securing portion may be the loop portion of a
two part fastener system, such as VELCRO and made from such material or
laminates thereof. It being understood that the fastening member 30 could also be
the loop portion of a two part fastener system with the securing portion 31 being the
hook portion. Buckles, buttons, snaps or other types of disengageable materials may
also be used.

Referring particulariy now to Figs. 8 and 11, the exemplified wrist support
defines a generally cylindrical opening 32 and is applied by slipping the hand through
thé generally cylindrical opening 32 so that the body 22 becomes positioned ovér the

wrist of the user. The wrist support 21 comprises the fastening mechanism 23,
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comprising a stiffener (not shown), which, as depicted in Fig. 11, would be folded

against a remaining portion of the body 22, and acts to keep the body 22 from moving
relative to the wrist of the hand of the user while the wrist support strap 28 is being
wrapped around the wrist support 21 and wrist of the user. The stiffener can be
positioned along the underside of the wrist to provide support thereto. As depicted in
Fig. 8, the wrist support strap 28 is then wrapped around that wrist of the user and
secured upon itself by means of the fastening member 30 and securing portion 31.
Figs. 14-22 show an embodiment of the invention where orthopedic support is

configured as an ankle support 33. The ankle support 33 comprises a body 34 and at
least one ankle support strap. Figs. 14-22 show an embodiment where the ankle
support comprises two ankle support straps, and lower leg strap 35 and a foot strap
36. Inthe ankle support exemplified in Figs. 14-22, the body 34 of the ankle
support 33 comprises two pieces of foam material 2 and one piece of textile spacer 3.
The foam material and textile spacer are the same or similar in material selection and
attachment means as that described above with respect to the knee and wrist
supports and otherwise having one or more protrusions 20, one or more indentations
9 and a plurality of holes 10. The foam material and textile spacer are secured
together by attaching means 4, which as shown in Figs. 14-22 may be stitching ina
zig-zag type pattern. |

~ As shown, particularly in Figs. 14-16, the first end 7 is secured at some point:to
the upper lateral side 5 and the second end 8 is secured at some point to the lower
lateral side 6 both by a-nkle'support attachment means, such as stitching, adhesive
materials, binders; welding and the like which as shown in Figs. 15 and 16 as 45a and

45b, and may be stitching in a zig-zag type pattern to form the body 34 which

10
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comprises a generally cylindrical ankle sleeve 42 having an inner surface and an outer

surface and a generally cylindrical foot sleeve 43 having an inner surface and an outer
surface with a heel opening 44 there between. Referring to Figs. 14-22, the
exemplified ankle support is applied by slipping the foot through the generally
cylindrical ankle sleeve 42 and moving the ankle sleeve 42 to the location. of the lower
leg such that the heel of the user rests in approximately the heel opening 44 and the
general area of the sole of the foot interfaces with the generally cylindrical foot sleeve
43. It being understood that the attachment of the first end and second end to the
uppef lateral side and lower lateral side are for convenience of illustration as, which
should be apparent to the skilled in the art, the first end could be secured to the lower
lateral side and the second end could be attached to the upper lateral side provided
that the configuration forms the generally cylindrical ankle sleeve 42 and generally
cylindrical foot sleeve 43 to accommodate the lower leg and foot of a user.

As shown in Figs. 14-22, the ankle support may comprise at least one or more
ankle support straps shown in Fig. 14, for example, as a lower leg strap 35 and foot
strap 36, having materials and configuration the same as or similar to the wrist support
strap (element 28 in Figs. 8-13) described above. As shown in Figs. 21 and 22 with
resp'eCt to the foot strap (it being understood that the ankle support strap comprises
the same features and configuration) the ankle support straps comprise a flexible
portion 39 having two ends. 39a and 39b, which is generally made from an elastic
material having an engageable fastening member 40, such as the loop portion of a
two part hook and loop type fastener which may be laminated onto one or both sides
of the flexible portion 39 or may be part of one or both sides of the material of the
flexible portion 39 itself. Attached to one end 39b of the flexible portion 39is a
securing portion 41 which may be part of a two part fastening system corresponding to

11
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the fastening member 40 of the flexible portion 39 the same or similar to that

described with respect to the wrist support strap. For example, in the embodiment of
the invention where the fastening member 40 is the loop portion of a hook and loop
type fastener, the securing portion 41 will comprise the hook portibn or the opposite
may apply as discussed with respect to the wrist support strap. VELCRO is an
example of the material suitable for the hook-and loop type fastener for the ankle
support straps.

The end 39a of the flexible portion of the ankle support strap opposite to that of
the securing portion 41 is secured by ankle strap attaéhment means 46 at some point
to the outer surface means of the generally cylindrical ankle sleeve 42 or generally
cylindrical foot sleeve 43. In the embodiment of the invention exemplified in Figs. 14-
22, the end of lower leg strap 35 opposite to that of the securing portion 41 is secured
at some point to the outer surface of the generally cylindrical ankle sleeve 42 and the
end of the flexible portion of the foot strap 36 opposite to that of the securing portion
41 is secured at some point to the outer surface of the generally cylindrical foot sleeve
43, both by ankle strap attachment means 46. The ankle strap attachment means 46
may be stitching, binders, adhesives, welding and the like.

As shown in Figs. 14-22, the lower leg strap 35 can be wrapped around the
outer circumference of the generally cylindrical ankle sleeve 42 and the lower leg and
the foot strap 36 can be wrapped around the outer circumference of the generally 4
cylindrical foot sleeve 43 and the foot. In this manner the ankle support can be

secured to the ankle region and therapeutic compression can be applied to the user.

| Exemplified in the drawings, Figs. 14-22; the ankle support straps are engaged

around the generally cylindrical ankle sleeve 42 and generally cylindrical~ foot sleeve

12
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43, by disengageably fastening mechanisms such as VELCRO, however, other

disengageable fastening systems may be used such as buckles, buttons and snaps.

Although the foregoing embodiments relate to knee, wrist and ankle supports,
the invention includes supports for application to any joint or part of the body , for
example elbow, thigh, lower leg etc. and, as with the supports described herein, all
such supports comprise at least one, preferably two pieces of foam material with at
least one textile spacer secured to the foam material. In all of the inventive
embodiments, the sizes of the generally cylindrical portions or other body portion of -
the support, and the sizes, need for and number of straps are a simple matter of
design choice.

It should be understood that the preceding is merely a detailed description of
several embodiments of this invention and that numerous changes to the disclosed
embodiments can be made in accordance with the disclosure herein without departing
from the spirit and scope of the invention. Rather, the scope of the invention is to be

determined by the appended claims and their equivalents.

13
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CLAIMS

1. An orthopedic support comprising at least two pieces of foam material
and at least one air permeabile textile spacer wherein each of the at least
one textile spacer is interspaced between two pieces of foam material

and secured thereto by attaching means.

2. The orthopedic support of Claim 1 wherein the foam material is

neoprene or laminated neoprene.
3. The orthopedic support of Claim 1 wherein the textile spacer comprises
one or more protrusions, one or more indentations and a plurality of

holes.

4. The orthopedic support of Claim 1 wherein the attaching means is

stitching, binders, welding or adhesive materials.

5. The orthopedic support of Claim 1 wherein the foam material and the

textile spacer have' a difference in thickness of up to about 4 millimeters.

6. The orthopedic support of Claim 1 further comprising at least one strap.

7. The orthopedic support of Claim 6 wherein the strap comprises at least

one fastener.

14
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8.

10.

11.

12.

13.

14.

The orthopedic support of Claim 7 wherein the fastener is a hook and

loop type fastener.

The orthopedic support of Claim 1 having an upper lateral side, lower

lateral side, a first end and a second end.

The orthopedic support of Claim 9 configured in the form of a knee
support generally in the shape of a cylinder having a front, a back, a top
opening and a bottom opening wherein the first end and the second end

are secured by vertical attaching means.

The orthopedic support of Claim 10 further comprising a patella opening

in the front.

The orthopedic support of Claim 10 wherein the vertical dimension of the
front is larger than that of the back such that the top opening and bottom

opening are angled towards each other from the front to the back.

The orthopedic support of Claim 10 wherein the vertical attaching means

is stitching, adhesive materials, welding or binders.

The orthopedic support of Claim 9 configured in the form of a wrist
support having a generally éylindrical shape comprising a fastening
mechanism comprising a boxed portion having a first boxed portion end

and a second-boxed portion end wherein the first end is secured to the -

15
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first boxed portion end and the second end is attached to the second

boxed portion end, each by second attaching means.
15.  The orthopedic support of Claim 14 further comprising a stiffener.

16.  The orthopedic support of Claim 14 further comprising at least one wrist
support strap having a flexible portion and a securing portion comprising
an engageable fastener, the wrist support strap is secured to the wrist
support at the end of the flexible portion opposite to that of the securing

portion by the second attaching means.

17.  The orthopedic support of Claim 9 configured in the form of an ankle
support wherein the first end or second end is attached at some point to
the upper lateral side and the first end or second end is attached at
some point to the lower lateral side to form a generally cylindrical ankle
sleeve having an outer surface and a generally cylindrical foot sleeve

having an outer surface with a heel opening there between.

18. | The orthopedic support of Claim 17 further comprising at least one ankle
support strap having a flexible portion and a securing portion comprising
‘an engageable fastener Wherein the ankle support strap is secured at
some point to the outer surface of the generally cylindrical ahklle sleeve
or generally cylindrical foot sleeve at the end of the flexible portion
opposite to that of the securing portion by ankle strap attachment

means.

16
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19.  The orthopedic support of Claim 18 wherein the ankle support straps are
a lower leg strap and a foot strap each having a flexible portion and a
securing portion comprising a fastener wherein the lower leg strap is
secured at some point to the outer surface of the ankle sleeve at the end
of the flexible portion opposite to that of the securing portion and the foot
strap is secured at some point to the outer surface of the foot sleeve at
the end of the flexible portion opposite to that of the securing portion,

both by ankie strap attachment means.

20. A method for supporting the joint of a user comprising providing an
orthopedic support according to Claim 1 and placing the orthopedic

support around the joint of a user.

21, A method for supporting the joint of user comprising
a. providing an orthopedic support according to Claim 6;
b. placing the orthopedic support around the joint of a user; and-
C. wrapping the strap of the joint brace around the joint of the user.

17
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