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(54) Title: FLEXIBLE JOINT WRAP

(57) Abstract: A flexible joint wrap
includes a heat exchange bladder,
which provides fluid circulation and
compression to a joint. The joint wrap
includes upper and lower sections
for attachment above and below a
joint The bladder has an opening
at a center section which provides
flexibility of the bladder. The heat
exchange bladder may be enclosed
in a removable cover designed to
conform to the shape of the bladder.
The cover and bladder are formed
with an opening in alignment with the
joint to provide flexibility to the wrap.
The cover may be formed of a fluid
repellant inner lining to prevent fluid
from the joint from soiling the bladder.
The cover may further comprise a
nylon loop outer surface to allow the
upper and lower sections to be easily
attached and adjusted.
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FLEXIBLE JOINT WRAP

BACKGROUND OF THE INVENTION

1. Field of the Invention \

The present invention relates generally to a joint wrap allowing flexible
movement of the joint, such as a knee or elbow.

2. Description of the Related Art

It is common to apply cold and compression to a traumatized area of a human
body to facilitate healing, and to prevent unwanted consequences of the trauma. In
fact, the acronym RICE (Rest, Ice, Compression and Elevation) is now used by many
in the field. For example, cold packing with ice bags or the like traditionally are used
to provide deep core cooling of a body part. In addition, elastic wraps are often
applied to provide compression. However, these traditional techniques are
uncontrollable. For example, the temperature of an ice pack will change when the ice
melts, and the application of elastic wraps and, consequently ﬁe pressure provided
thereby, varies considerably--even when the wrappers are expeﬁénced. Because of
these and other difficulties, many have turned to more complicated arrangements
which include cooling units for maintaining a desired temperature through a heat
exchanger. Some of these cooling units also provide compressive pressure. Active
cooling arrangements for humans are used, or contemplated for use, in physical
therapy, pre-game conditioning, minor injury care, and so forth.

Many control units also produce and supply an air or other gas pressure
needed to ap;lly pressure to a body part and to press the heat exchange liquid toward
suchbody part. This air pressure is directed to another compliant bladder of the

therapy component, whicﬁ air pressure bladder overlays the liquid bladder to press
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such liquid bladder against the body part to be subjected to heat exchange, as well as
apply compression to the body part to reduce edema.

As can be seen, a commonly used external therapy component uses a pair of
compliant bladders to contain fluids; that is, it preferably has both a compliant bladder
for containing a circulating heat exchange liquid and a gas pressure bladder which
overlays the liquid bladder for inhibiting edema and for pressing the liquid bladder
against the body part to be subjected to heat exchange. One problem is that in many
therapy component configurations of this nature, the gas pressure bladder tends to
"balloon" or, in other words, expand to a much greater degree than is desired. This
unwanted expansion can be the cause of several problems. For one, it can actually
pull away from the body part some or all of the conformal heat exchange bladder. For
another, it can reduce its edema inhibition ability, as well as reduce the desired effect
of pressing the heat e%change bladder into contact with the body part.

More recently, physicians often prescribe Continuous Passive Motion (CPM)
exercise for a patient’s knee following surgery. This often involves the use of an
automated device to flex the knee back and forth for up to several days to insure that
the knee heals correctly following surgery.

However, the use of a CPM device following surgery often precludes the use
of a cooling and compression wrap, since the current wraps are unable to flex
properly, while still providing sufficient compression. For example, as shown in Figs,
1(A) and 1(B), a prior cooling wrap comprises a wrap generally covering a top
portion of a ﬁéﬁent’s kniee area, and affixed via Velcro™ fasteners or the like at
positions above and below the knee. However, such a configuration lacks any
flexibility, making it unsuitable for use with CPM therapy. Also, as shown in Figs.

2(A) and 2(B,) a prior knee wrap design provides additional flexibility at the knee, but
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due to its shape, does not provide adequate compression against the knee or the side

of the knee.

In one embodiment, the present invention is.a flexible, articulated joint wrap
that provides fluid circulation and compression, while allowing the joint to flex. The
wrap may configured, for example, as a separate heat exchangé bladder and cover.
The bladder may comprise separate chambers for fluid circulation and compression.
The bladder may further comprise and upper section and a lower section for attaching
the wrap above and below a joint. The bladder may have a center section having an
opening that aligns with the outer joint, for example, with the patella on a knee. This
allows the bladder to flex with the movement of the joint. The cover may be
configured to conform to the shape of the bladder.

In one embodiment, the cover-comprises an outer material of nylon loop, lined
with a fluid repellant material, such as urethane. The cover may comprise an opening
on the top and bottom of the cover which align with the opening in the bladder.
Additionally, two tabs having Velcro™ ends are attached to the bottom opening.
When assembled, the tabs are positioned through the bottom opening, through the
opening in the bladder, through the top opening and attached via the Velcro™ ends to
the top of the cover.

The bladder and cover may comprise an upper section and lower section, with
each section?iiaving two wings. Wings on one side of the cover may be enclosed, with
the wings on the opposite side open such that the bladder wings-on the open side are
exposed to allow attachment via Velcro™ strips on the ends. The cover may further

comprise an opening for a hose coupling assembly attached to the bladder. In

3.



WO 2008/100554 PCT/US2008/001933

addition, a padded extension on the cover extends from the cover to protect a wearer
fr;)m the hose coupling assembly.

The opening in the bladder may be configured as a vertical slit. The opening
may further comprise a second slit oriented perpendicular to the first slit. These slits

5  provide flexibility for movement of the joint, even when the bladder is inflated and
applying compressive force to the area around the joint.

As described herein, a joint wrap configured according to the present
teachings provides a flexible joint wrap, suitable for use with a Continuous Passive
Motion device. The outer cover may be disposed of after use, allowing the bladder to

10 bereused. The design of the joint wrap provides circumferential compression around
the joint area, while still allowing for flexible movement of the joint.

In an alternative embodiment, the knee wrap may comprise just the bladder,
with complementary Velcro™ type material placed to secure attachment of the bladder

to a joint.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be readily understood by the following detailed
description in conjunctionwith the accompanying drawings, wherein like reference
numerals designate like structural elements, and in which:

Figs. 1(A) and 1(B) illustrate a prior art knee wrap;

Figs. 2(A) and 2(B) illustrate a prior art knee wrap;

Fig. 3 illustrates an embodiment of the present invention;

Figs. 4(A) and 4(B) illustrate a top view and a bottom view,
respectively, accordiﬁg to one embodiment of a bladder of the present invention;

Figs. 5(A) and 5(B) illustrate a top view and a bottom view,
respectively, according to one embodiment of a cover of the present invention;

Fig. 5(C) illustrates a bottom view of the cover of Figs. 5(A) and 5(B)
with the tabs;

Figs. 6(A) — 6(E) illustrates the steps of placing the bladder of Fig. 4
into the cover of Fig. 5;

Figs. 7(A) — 7(E) illustrates the attachment of a knee wrap according to |
one embodiment of the present invention to a wearer’s knee and leg; and

Figs. 8(A) and 8(B) illustrate an alternative embodiment.of the present

invention in which a heat exchange bladder is used without a cover.
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DETAILED DESCRIPTION OF THE INVENTION

The following description is provided to enable any person skilled in the art to
make and use the invention and sets forth the best modes contemplated by the
inventor for carrying out the invention. Various modifications, however, will remain
readily apparent to those skilled in the art. Any and all such modifications,
equivalents and alternatives are intended to fall within the spirit and scope of the
Ipres,ent invention.

An embodiment of a flexible knee wrap 30 according to the present invention
is shown in Fig. 3. While the present invention is describe herein with respect to a
specific embodiment suitable for use as a knee wrap, other configurations may be
adapted for use with other joints, such as elbows or shoulders. The present invention
is thus not limited to the specific knee wrap described herein, but is applicable to
other configurations as'well.

The knee wrap 30 may comprise a separate heat exchange bladder 32 and a
cover 34. The heat exchange bladder 32 preferably provides both fluid c'iréula'tion
(i.e. cooling) and compression, and may generally be constructed as taught by U.S.
Patent No. 6,695,872, entitled THERAPY COMPONENT OF AN ANIMATE BODY
HEAT EXCHANGER, the disclosure of which is herein incorporated by reference. A
heat exchange bladder of the present invention may thus have separate.chambers for
fluid circulation, and for compression. The knee wrap 30 is preferably formed in
articulated sections, allowing for flexible movement of the knee, while still providing
a snug fit on a wearer’s knee and leg.

As illustrated in Figs. 4(A) and 4 (B), the bladder 32 is generally configured
having an upper section 40 and a lower section 42. Fig. 4(A) illustrates a top view,

and Fig. 4(B) illustrates a bottom view of the bladder 32. Each of the upper and lower

-6
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sections 40, 42 includes two wing portions 44, 48 and 46, 50 respectively. The upper
wing portions 44, 48 wrap around a leg above the knee. Preferably one wing 48 has
“hook” type Velcro™ material 52 on the bottom side of an end for attachment.
Similarly, the lower section 42 has two wing portions 46, 50, which wrap around a
wearer’s leg at a position below the knee. Preferably, one of the lower wings S0 has
hook-type Velcro™ material 54 on a bottom side of ;me end. The lower portion 42
also includes a hose coupling assembly 56 for attachment to a cooling and
compression control unit (not shown).

To provide for flexible extension of the knee, the bladder 32 is designed with a
generally elongated slit 58 in the center of a body portion 60 of the bladder 32. The
slit 58 is also used to attach the cover (as described below). No specific length or
shape of the slit 58 is required, as long as it provides for flexible movement of the
bladder 32 when attached to.a wearer’ knee, while still providing sufficient coverage
to provide adequate cooling and compression. A generally circular or rectangular
opening, or other similar openings, could be satisfactorily utilized as well. Ina
preferred embodiment, the elongated slit further includes a short perpendicular slit 62
in the center to provide for additional flexibility of the bladder 32.

In order to protect the bladder 32, éspecially from any fluids which may be
present in the location of a post-operative knee, a cover .34 is prbvided which is
specifically designed to cooperate with the bladder 32, while still maintaining
flexibility of the knee wrap 30. The cover is further illustrated in Figs. 5(A) and 5(B),
wherein Fig.;(A) is a top view and Fig. 5(B) is a bottom view of the cover 34. As
illustrated in these figures, the cover 34 generally conforms to the shape of the
bladder 32, and includes upper 70 and lower 72 sections having wing portions 74, 78

and 76, 80, respectively, corresponding to the general shape of the bladder 32. The
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wing portions 74, 76 on one side of the bladder are enclosed, whereas the wing
portions 78. 80 on the other side are open at the ends. On the top of the cover 34,
there is an opening 82, which is used to insert the bladder 32 during assembly
(described below).

The bottom of the cover 34 includes a smaller opening 84 generally aligned
with the opening 82 on the top. Attached to each side of the opening 84 on the
bottom of the cover are two tabs 86, 88. As illustrated in Figs. S(A) and 5(B), the tabs
86, 88 are attached to the smaller opening 84 on the bottom of the cover, and fold
around through the larger opening 82 on the top of the cover 34. In‘a preferred
embodiment, the tabs 86, 88 are sewn into each side of the smaller opening 82.

As illustrated in Fig. 5(C), the tabs 86, 88 are shown from the bottom of the
cover. Each tab 86, 88 include a hook-type Velcro™ fastener 96, 94, respectively, on
the ends.

The lower portion of the cover 34 includes a padded extension 90 having an
opening 92 for receiving the hose coupling assembly 56 of the bladder 32. The
padded portion 90 protects a wearer’s leg from any irritation that may be caused by
direct contact with the hose coupling assembly 56 during use of the knee wrap 30.
The cover may bé configured without the padded portion, if desired.

In a preferred embodiment, the cover 34 is made from a nylon loop knit (such
as Velcro™ material), or similar material, laminated with a fluid repellant backing,
such as urethane. In construction, the urethane backing is placed on the inside of the
cover in contact with the bladder 32. The urethane backing helps block any ﬁuids
from coming in contact with the bladder 32. By constructing the outer shell of the
cover 34 from a nylon »l'oop knit, corresponding Velcro™ hook material is easily

attached and removed along any portion of the cover 34, which provides for easy
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placement and adjustment on a wearer’s knee. However, one could configure the
cover out of different material, and provide strips or bands of loop type material only
on the opposite wings, if desired.

Figs. 6(A) — 6(E) illustrate the steps required to place the bladder 32 inside the
cover 34. In Fig. 6(A), the Velcro™-tipped tabs 86, 88 are detached from the top of
the cover 34 and pushed back through both the larger opening 82 on the top, and the
smaller opening 84 on the bottom. Next, as illustrated in Fig. 6(B), the heat exchange
bladder 32 is inserted through the larger opening ‘82 on the top of the cover. The
bottom of the bladder 32 is placed face down, and the hose coupling assembly 56 is
aligned with the padded extension opening 92, as the bladder 32 is inserted into the
opening 82. As shown in Fig. 6(C), the Velcro™-tipped ends 48, 50 of the bladder 32
are pulled through the open wing ends 78, 80 of the cover 34 (p_qsitions 1and 2 in the
figure). The hose coupling assembly 56 is pulled through the opening 92 (position 3).
The opposite wings 44, 46 are then placed into their corresponding cover wings 74, 76
respectively (positions 4 and 5). Finally, as illustrated in Fig. 6(D), the tabs 86, 83 afé
pulled through the bottom opening 82, through the slit 58 in the bladder 32, and
through the larger opening 84 on the top of the cover 34. The Velcro™ tips on the
tabs 86, 88 are then pressed against the loop material of the cover to securely attach
the cover 34 and bladder 32 together. The final assembly is shown again in Fig. 6(E),
which corresponds to the view of Fig. 3.

Figs. 7(A) — 7(E) illustrate the attachment of the knee wrap to a user’s leg. As
shown in Figf 7(A), the center slot is placed over a user’s patella, with the knee
slightly bent. Preferably, the hose coupling assembly 56 is oriented towards the

user’s foot to minimize distraction from the control unit hoses. However, the knee

PCT/US2008/001933
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wrap of the present invention may be configured to attach the control unit hoses at a
user’s thigh, or other suitable location, as desired.
In Fig. 7(B), the Velcro™-tipped wing 50 is wrapped under the user’s leg, and
is attached to the opposite wing (step 1). Since the entire surface of the cover 34is
5 loop material, the Velcro™ 54 on the wing 50 is easily attached and adjusted for fit
and comfort. Similarly, as shown in Fig. 7(C), the -upper wing 48 is wrapped under
the user’s thigh, and the Velcro™ tip 52 is attached to the cover 34 (step 2). When
properly aligned, there is an opening formed behind the knee, which allows the knee
to flex. Finally, a mating hose assembly is attached to the hose coupling assembly 56
10  on the knee wrap 30 (Fig. 7(D)). The attached knee wrap is illustrated in Fig. 7(E).
While the present invention has been described herein with respect to a
preferred embodiment having a removable cover, a flexible knee wrap can be
constructed utilizing just the heat exchange bladder. In this altenative embodiment,
as shown in Figs. 8(A) and 8(B), the 'bladdervloo includes complementary Velcro
15 material on each respective upper wing 102, 106 and lower wing 104, 108. Fig. 8(A)
shows a top view of the bladder 100 with Velcro™ type material on the wings on one
side, and Fig. 8(B) shows a bottom view of the bladder 100 with Velcro™ type
material on the wings on an opposite side. Thus, the bladder 100 can be attached
directly to the joint, without the use of a cover. Moreover, the outer shell of the
20  bladder could be covered with Velcro™ type material to facilitate attachment and
adjustment. _
As_previouély mentioned, the present invention is particularly useful for
cooling and compression of the knee when a user is using a CPM device to flex the
knee. As the CPM machine flexes the knee, the unique design of the present

25  invention provides sufficient flexibility to not interfere with the intended benefits of
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the CPM device. The present knee wrap also provides excellent coverage of the knee
and surrounding area to insure proper cooling and compression. Specifically, the
present design provides greater circumferential compression around the knee area
than is available with the prior art wraps noted above. A wrap designed according to
the present invention provides greater compression around the leg (or limb) using
'non-elastic' construction, thus imparting compression in bwmd the limb rather than
stretching away from the limb (as does the prior art).

By forming the present knee wrap with a separate heatéxchan_ge bladder-and
cover, the cover can be removed and disposed of after use, allowing the bladder to be
used again by other patients. Also, a two layer construction provides better wear, and
is more comfortable to a user.

i‘hose skilled in the art will appreciate that various adap’tations and
modifications-of the just-described preferred embodiments can be configured without
departing from the scope and spirit of the invention. Therefore, it is to be understood
that, within the scope of the appended claims, the invention may be practiced other

than as specifically described herein.
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CLAIMS
What is claimed is:
1. A flexible joint'wrap comprising:
a heat exchange bladder comprising:
an upper bladder section having two wings;
a lower bladder section having two wings; and
a center body bladder section having a first opening.

2. The joint wrap of Claim 1, further comprising a cover formed to enclose
the bladder, wherein the cover conforms to a shape of the bladder, the cover
comprising:

an upper cover section having two wings;

a lower cover section having two wings; and

a center body cover section between the upper and lower cover
sections having a first opening on a top of the cover, and a second opening on a
bottom of the cover; |

a first tab and a second tab connected to the second opening on the
bottom of the cover; and

a hose coupling assembly opening.

3. The joint wrap of Claim 2, wherein one upper wing on the upper cover
section is enclosed, and the other upper wing has an opening for a bladder wing; and
one lower wing on the lower cover section is enclosed, and the other lower wing has
an opening for a bladder wing.

4. The joint wrap of Claim 3, wherein the cover comprises an outer material -

of nylon loop, and-a urethane inner lining.

-12-



WO 2008/100554 PCT/US2008/001933

1 5. The joint wrap of Claim 4, wherein one wing on the upper bladder section
2 has a Velcro™ material on an end, and one wing on the lower bladder section has a
3 Velcro™ material on an end, such that the Velcro™ ends extend past corresponding
4  openings in the cover wings.

1 6. The joint wrap of Claim 5, wherein the cover further comprises a padded
2 hose coupling assembly extension.

1 7. The joint wrap of Claim 5, wherein the first-and second tabs have Velcro™
2 material on an end.

1 8. The joint wrap of Claim 2, wherein the first opening in the center body

2 bladder section is a first slit from the upper bladder section to the lower bladder

3 section.

1 9. The joint wrap of Claim 8, wherein the first opening in the center body

2 bladder section further comprises a second slit oriented perpendicular to the first slit.
1 10. The joint wrap of Claim 2, wherein the bladder comprises separate

2 chambers for cooling and compression.

1 11. The joint wrap of Claim 7, wherein the first and second tabs are

2 positioned through the bottom opening in the cover, through the first opening in the
3 bladder, and through the opening on the top of the cover, such that the Velcro™ ends
4  on the tabs are attached against the loop material of the cover to securely attach the

5  cover and bladder together.

1 12. The joint wrap of Claim 3, wherein the cover comprises an inner fluid

2 repellant mau;,rial, and Velcro™ type loop material on at least a portion of the outer
3 enclosed cover wings.

1 13. A flexible joint wrap comprising:

2 a heat exchange bladder comprising:

-13-
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3 an upper bladder section having a first upper bladder wing and
4  asecond upper bladder wing;

5 | a lower bladder section having a first lower bladder wing and a
6 second lower bladder wing;

7 *  acenter body bladder section between the upper and lower

8  bladder sections having a first opening; and

9 a hose coupling assembly attached to the bladder;
10 a cover shaped to conform to a shape of the bladder comprising:
11 an upper cover section having a first upper cover wing and a

12 second upper cover wing;;

13 a lower cover section having a first lower cover wing and a

14 second lower cover wing;

15 a center body cover section between the ﬁpper and lower cover
16  sections having a first opening on a top of the cover, and a second-opening on a

17 bottom of the cover;

18 a first tab and a second tab connected to the second opening on
19 the bottom of the cover; and

20 a hose coupling assembly opening;

21 ‘wherein when the bladder is in the cover, the first and second upper

22 and lower bladder wings of the bladder align with the first and second upper and

23 lower cover wings of the cover, the hose coupling assembly of the bladd_er aligns with
24  the hose coupling assembly opening of the cover, and the tabs are folded over a top of
25 the cover from the bottom of the cover, through the opening in the center section of

26  the bladder.

-14-
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1 14. The joint wrap of Claim 13, wherein one upper wing on the upper cover
2 section is enclosed, and the other upper wing has an opening for a bladder wing; and
3 one lower wing on the lower cover section is enclosed, and the other lower wing has
4  an opening for a bladder wing.

1 15. The joint wrap of Claim 14, wherein thé cover comprises an inner fluid

2 repellant material, and Velcro™ type loop material on at least a portion of the outer
3 -enclosed cover wings.

1 16. The joint wrap of Claim 14, wherein the cover comprises an outer

2 material of nylon loop, and a urethane inner lining.

1 17. The joint wrap of Claim 16, wherein one wing on the upper bladder

2 section has a Velcro™ material on an end, and one wing on the lower bladder section
3 has a Velcro™ material on an end, such that the Velcro™ ends extend past

4  corresponding openings in the cover wings.

1 18. The joint wrap of Claim 17, wherein the cover further comprises a padded
2 hose coupling assembly extension.

1 19. The joint wrap of Claim 18, wherein the first and second tabs have

2 Velcro™ material on an end.

1 20. The joint wrap of Claim 19, wherein the first opehing in the center body
2 bladder section is a first slit from the upper bladder secﬁc;u to the lower bladder

3 section.

I 21. The joint wrap of Claim 20, wherein the first opening in the center body
2 bladder secti;n further comprises a second slit oriented perpendicular to the first slit.
1 : 22. The joint wrap of Claim 14, wherein the bladder comprises separate

2 chambers for cooling and compression.

-15-
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1 23. A flexible joint wrap for applying circumferential compression of a heat
2 exchange bladder to a joint, the wrap comprising:
3 a heat exchange bladder for providing fluid circulation and compression, the

4  bladder comprising:

5 - an upper section for attaching to one side of a joint;
6 a lower section for attaching to a second side of a joint; and
7 a central section for covering the joint, the central section having an

8  opening to allow the bladder to flex with the joint.

1 24. The joint wrap of Claim 23, wherein the upper section comprises two

2 upper wings and the lower section comprises two lower wings, wherein two upper

3 wings have Acomplementary VelcrdTM type material for attachment and the two lower
4 wmgs have complementary Velcro™ type material for attachment

1 25. The joint wrap of Claim 23, wherein an outer surface of the bladder

2 comprises a Velcro™ type material.

1 26. The joint wrap of Claim 23, further comprising:

2 a-cover covering &e heat exchange bladder, wherein the cover has an opening

3 in a center section to allow the cover and bladder to flex with the joint.

-16-
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