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(57) Abstract: A device for providing thermal treatment to a patient's hand is provided. The device includes a therapy component
for applying thermal therapy, compression therapy, or both; a sleeve for receiving the therapy device and sized and shaped to cover
the patient's hand; and a hand support for supporting the patient's hand in a relaxed state.



HAND AND FOOT WRAPS

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Application No. 61/885,440, filed

October 1, 2013, which is herein incorporated by reference in its entirety.

INCORPORATION BY REFERENCE

[0002] All publications and patent applications mentioned in this specification are herein

incorporated by reference to the same extent as if each individual publication or patent

application was specifically and individually indicated to be incorporated by reference.

FIELD

[0003] Embodiments of the invention relate generally to therapy wraps. More specifically,

embodiments of the invention relate to wraps for the hand, wrist, and/or forearm that provide

thermal and compression therapy.

BACKGROUND

[0004] It is known to provide temperature-controlled, compressive, and/or other therapy to

the body. For example, temperature-controlled therapy has long been practiced for physical

therapy, sports injuries, and other settings. Thermal therapy commonly includes cooling,

heating, and/or applying compression to a traumatized area of a human body to facilitate healing

and prevent unwanted consequences of the trauma. This form of therapy is commonly referred

to as RICE (Rest, Ice, Compression and Elevation). RICE is also commonly used in sports

medicine to reduce the risk of long-term damage to muscles and joints and/or alleviate pain and

soreness.

[0005] There has been a focus with existing therapy wrap designs on improving

conformance to body parts. Better conformance generally leads to improved therapy and the

ability to use therapy wraps in a greater array of applications. Conventional therapy devices

generally suffer from poor conformance to complex portions of the patient's anatomy, such as

the patient's hand.

[0006] There is a need for thermal therapy wraps with better conformance properties. There

is the need for therapy wraps that can be applied to a specific type of anatomical shape, such as

the hand. There is a need for a therapy wrap that achieves better apposition of a therapy

component to the body. There is a need for improved systems and methods for heating, cooling,

and/or compressing a body in need of treatment.



[0007] These and other problems are overcome by the invention disclosed herein.

SUMMARY OF THE DISCLOSURE

[0008] The present invention involves improvements in therapy apparatus and avoids

disadvantages in the prior art.

[0009] Various aspects of the invention are directed to a device for providing treatment to a

body part, the device comprising a therapy component for applying thermal therapy,

compression therapy, or both; a sleeve for receiving the therapy device and sized and shaped to

cover a patient's hand.

[00010] In some embodiments, a therapy wrap for treating a hand of a patient is provided.

The therapy wrap can include a sleeve comprising a palm facing portion and a hand covering

portion; a hand support disposed within the palm facing portion of the sleeve, the hand support

having a convex, curved palm facing surface configured to conform to a shape of the patient's

hand in a relaxed state; and a therapy component comprising a heat exchanger disposed in both

the palm facing portion and the hand covering portion of the sleeve, the heat exchanger

comprising a compliant fluid bladder.

[00011] In some embodiments, the hand support is secured to a base plate.

[00012] In some embodiments, the base plate is configured to resist circumferential

compression.

[00013] In some embodiments, the base plate is made of a rigid material.

[00014] In some embodiments, the hand support is made of a resilient material.

[00015] In some embodiments, the hand support is made of a rigid material.

[00016] In some embodiments, the resilient material is selected from the group consisting of a

foam and a gel.

[00017] In some embodiments, the base plate comprises a slot configured to receive the

therapy component.

[00018] In some embodiments, the base plate further comprises a retaining member with a

curved surface that forms the slot with the base plate.

[00019] In some embodiments, a portion of the therapy component is disposed through the

slot and wrapped around the cylindrical retaining member when the therapy component is in a

folded configuration.

[00020] In some embodiments, the hand support is slidably secured to the base plate.

[00021] In some embodiments, the hand support is removably secured to the base plate.

[00022] In some embodiments, the base plate is attached to the palm facing portion of the

sleeve.



[00023] In some embodiments, the therapy component further comprises an air bladder.

[00024] In some embodiments, the air bladder is positioned on an outer portion of the therapy

component and the heat exchanger is positioned on an inner portion of the therapy component,

wherein the inner portion of the therapy component is configured to face the patient's hand.

[00025] In some embodiments, the air bladder comprises one or more reinforcement members

located along portions of the air bladder that are configured to fold.

[00026] In some embodiments, the one or more reinforcement members are made of foam.

[00027] In some embodiments, the sleeve further comprises a forearm wrap portion.

[00028] In some embodiments, the therapy component extends into the forearm wrap portion.

[00029] In some embodiments, the therapy component further comprises an air bladder,

wherein the air bladder provides is configured to provide circumferential compression in the

forearm wrap portion.

[00030] In some embodiments, the hand support is secured to a base plate that is configured to

resist circumferential compression.

[00031] In some embodiments, the base plate extends into the forearm wrap portion.

[00032] In some embodiments, the palm facing portion has a first pair of wings and the

forearm wrap portion has a second pair of wings.

[00033] In some embodiments, the therapy wrap further includes a thermal insulating member

disposed in a portion of the palm facing portion of the sleeve.

[00034] In some embodiments, the thermal insulating member extends into the hand covering

portion of the sleeve.

[00035] In some embodiments, the therapy wrap further includes a second thermal insulating

member disposed in the hand covering portion of the sleeve.

[00036] In some embodiments, the thermal insulating member is removably attached to the

sleeve.

[00037] In some embodiments, the thermal insulting member is attached within the sleeve to

divide the palm facing portion into a skin facing compartment and an outer compartment,

wherein both the skin facing compartment and the outer compartment are configured to

removably receive the therapy wrap.

[00038] In some embodiments, a method for treating a hand of a patient is provided. The

method can include wrapping a hand of the patient with a sleeve such that the patient's palm is

facing a palm facing portion of the sleeve and the back of the patient's hand is facing a hand

covering portion of the sleeve; conforming the patient's hand in a relaxed state to a hand support

disposed within the palm facing portion of the sleeve, the hand support having a convex, curved

palm facing surface; and circulating a heat exchange fluid through a therapy component



comprising a heat exchanger disposed in both the palm facing portion and the hand covering

portion of the sleeve.

[00039] In some embodiments, the method further includes applying a flat pressure to the

palm and the back of the patient's hand by inflating an air bladder that forms a part of the

therapy component.

[00040] In some embodiments, the method further includes resisting circumferential

compression of the patient's hand by securing the hand support to a rigid base plate.

[00041] In some embodiments, the method further includes wrapping the patient's forearm

with a forearm portion of the sleeve.

[00042] In some embodiments, the method further includes applying a circumferential

pressure to the patient's forearm.

[00043] In some embodiments, the method further includes positioning a thermal insulating

member between the patient's fingers and the therapy component.

[00044] In some embodiments, the thermal insulating member is removably placed.

[00045] In some embodiments, a therapy wrap for treating an extremity of a patient is

provided. The therapy wrap can include a sleeve comprising a palmar or plantar aspect facing

portion and a dorsal aspect covering portion; a rigid base plate removably disposed in the palmar

or plantar aspect facing portion of the sleeve, wherein the rigid base plate is configured to resist

circumferential pressure; and a therapy component comprising a heat exchanger disposed in both

the palmar or plantar aspect facing portion and the dorsal aspect covering portion of the sleeve,

the heat exchanger comprising a compliant fluid bladder.

[00046] In some embodiments, the sleeve further comprises a forelimb wrap portion.

[00047] In some embodiments, the base plate comprises a palmar or plantar aspect facing side

and an opposing side opposite the palmar or plantar aspect facing side, wherein an attachment

feature is disposed on the opposing side, the attachment feature configured to removably attach

to a complementary attachment feature on an inner surface of the palmar or plantar aspect facing

portion of the sleeve.

[00048] In some embodiments, the therapy wrap further includes a first thermal insulating

member disposed in the palmar or plantar aspect facing portion and a second thermal insulating

member disposed in the dorsal aspect covering portion of the sleeve.

[00049] In some embodiments, the first thermal insulating member is attached within the

sleeve to divide the palmar or plantar aspect facing portion into a skin facing compartment and

an outer compartment, and the second thermal insulating member is attached within the sleeve to

divide the dorsal aspect covering portion into a skin facing compartment and an outer



compartment, wherein all the skin facing compartments and the outer compartments are

configured to removably receive the therapy wrap.

[00050] In some embodiments, the therapy component further comprises an air bladder,

wherein the air bladder is positioned on an outer portion of the therapy component and the heat

exchanger is positioned on an inner portion of the therapy component, wherein the inner portion

of the therapy component is configured to face the patient's palmar or plantar aspect.

[00051] In some embodiments, the air bladder comprises one or more reinforcement members

located along portions of the air bladder that are configured to fold.

[00052] In some embodiments, the one or more reinforcement members are made of foam.

BRIEF DESCRIPTION OF THE DRAWINGS

[00053] The novel features of the invention are set forth with particularity in the claims that

follow. A better understanding of the features and advantages of the present invention will be

obtained by reference to the following detailed description that sets forth illustrative

embodiments, in which the principles of the invention are utilized, and the accompanying

drawings of which:

[00054] FIG. 1A is an illustration of a hand in a natural, relaxed, and unstressed configuration.

[00055] FIG. IB shows two zone compression of the patient's forearm and hand, with

circumferential pressure applied to the forearm and flat pressure applied to the hand.

[00056] FIGS. 2A-2D illustrate an embodiment of a hand wrap that includes a sleeve, a

therapy component, a base plate and a hand support.

[00057] FIGS. 3A-3F illustrate the assembly of an embodiment of a hand wrap.

[00058] FIGS. 4A-4U illustrate alternative embodiments of base plates and hand supports that

can be used in a hand wrap.

[00059] FIGS. 5A-5E illustrate another embodiment of a hand wrap.

[00060] FIGS. 6A and 6B illustrate top and bottom views of an embodiment of a base plate.

[00061] FIGS. 7A-7C illustrate various views of an embodiment of a hand support.

[00062] FIGS. 8A-8D illustrate an embodiment of a sleeve.

[00063] FIGS. 9A-9I illustrate the assembly of an embodiment of a therapy wrap from the

components illustrated in FIGS. 6A-8D along with an embodiment of a therapy component.

[00064] FIGS. 10A-10F illustrate various embodiments of a reinforcement member that can

be disposed within a gas pressure bladder to prevent or reduce kinking in the gas bladder.



DETAILED DESCRIPTION

[00065] FIG. 1A shows a patient's hand 100 in a natural, relaxed, and unstressed

configuration. As shown, the hand 100 is not flat, nor are the fingers compressed together.

Instead, the fingers are curved and separated from each other so that they are not overlapping.

FIG. B illustrates that in some embodiments, it may be desirable to provide two zone

compression, such that the patient's hand 100 receives a generally flat pressure from above and

below the hand, while the forearm 102 receives a generally circumferential pressure that applies

force normal to the surface of the skin. By applying a flat pressure instead of a circumferential

pressure to the patient's hand, the fingers and palm of the patient's hand are not forced into a

stressed, compressed, cylindrical configuration, and instead, is directed to a flat configuration.

To resist compression of the hand into a flat configuration, a hand support can be used as further

described below. Application of a flat pressure to the hand in combination with a hand support

can maintain the hand in a more natural, relaxed, and unstressed configuration during the thermal

and compressive treatment process.

[00066] FIGS. 2A-2D illustrate a therapy wrap 200 that is specifically designed to be used on

a patient's hand 100 and forearm 102. The therapy wrap 200 can comprise an outer sleeve 202

that reversibly or removably receives a therapy component 204. The therapy component 204 can

include a heat exchanger 206, such as a fluid bladder or chamber, and a compressive element

208, such as an air bladder or chamber. The compressive element may also be the fluid bladder

itself. Various elements of the therapy wrap 200 are described below.

[00067] The device may be configured for administering temperature-controlled therapy to a

body including, but not limited to, the application of cooling, heating, and/or compression.

Specifically, the exemplary therapy component is a thermal therapy device including a heat

exchanger to exchange heat with the body part and a compressive mechanism for applying a

compressive force to the body part.

[00068] The heat exchanger may be a compliant fluid bladder for circulating a heat transfer

medium. The compressive mechanism may be a compliant gas pressure bladder that overlays

the fluid bladder. The gas pressure bladder directs a compressive force to the fluid bladder to

press the bladder against the body part to be subjected to heat exchange and apply compression

to the body part. Compression therapy is commonly used to reduce edema. It is commonly used

in conjunction with heating or cooling therapy.

[00069] Various aspects of the therapy device may be similar to the devices disclosed by U.S.

Patent Nos. 7,107,629 to Miros et al. and U.S. Patent Pub. No. 2005/0256556 A l to

Schirrmacher et al., the entire contents of which are incorporated herein for all purposes by

reference. The fluid bladder is adapted exchange heat with an adjacent body when the fluid is



circulated in the bladder. The body may include, but is not limited to, a mammalian body such

as a human or an equine animal. Various aspects of the use of the exemplary therapy device are

similar to the techniques described in U.S. Patent No. 6,178,562, the disclosure of which is

herein incorporated for all purposes by reference.

[00070] Various aspects of the invention are similar to the subject matter described in: U.S.

Patent Application No. 09/127,256 (filed July 31, 1998) entitled, "Compliant Heat Exchange

Panel" issued on April 3, 2007 as Patent No. 7,198,093; U.S. Patent Application No. 09/798,261

(filed March 1, 2001) entitled, "Shoulder Conformal Therapy Component of an Animate Body

Heat Exchanger" published on August 30, 2001 as U.S. Publication No. 2001 -001 8604A1; U.S.

Patent Application No. 09/901,963 (filed July 10, 2001) entitled, "Compliant Heat Exchange

Splint and Control Unit" published on November 8, 2001 as U.S. Publication No. 2001-

0039439A1; U.S. Patent Application No. 09/771,123 (filed January 26, 2001) entitled,

"Wrist/Hand Conformal Therapy Component of an Animate Body Heat Exchanger" published

on October 25, 2001 as U.S. Publication No. 2001-0034546A1 ; U.S. Patent Application No.

09/771,124 (filed January 26, 2001) entitled, "Foot/Ankle Conformal Therapy Component of an

Animate Body Heat Exchanger" published on February 14, 2002 as U.S. Publication No. 2002-

0019657A1; U.S. Patent Application No. 09/771,125 (filed January 26, 2001) entitled,

"Conformal Therapy Component of an Animate Body Heat Exchanger having Adjustable Length

Tongue" published on October 25, 2001 as U.S. Publication No. 2001-0034545A1; U.S. Patent

Application No. 10/784,489 (filed February 23, 2004) entitled, "Therapy Component of an

Animate Body Heat Exchanger" published on August 26, 2004 as U.S. Publication No. 2004-

0167594A1 which is a continuation of U.S. Patent Application No. 09/765,082 (filed January 16,

2001) entitled, "Therapy Component of an Animate Body Heat Exchanger and Method of

Manufacturing such a Component" issued on February 24, 2004 as Patent No. 6,695,872 which

is a continuation-in-part of U.S. Patent Application No. 09/493,746 (filed January 28, 2000)

entitled, "Cap And Vest Garment Components Of An Animate Body Heat Exchanger" issued on

January 30, 2001 as Patent No. 6,178,562; U.S. Patent Application No. 10/122,469 (filed April

12, 2002) entitled, "Make-Break Connector For Heat Exchanger" issued on March 29, 2005 as

Patent No. 6,871,878; U.S. Patent Application No. 10/637,719 (filed August 8, 2003) entitled,

"Apparel Including a Heat Exchanger" issued on September 19, 2006 as Patent No. 7,107,629;

U.S. Patent Application No. 12/208,240 (filed September 10, 2008) entitled, "Modular

Apparatus for Therapy of an Animate Body" published on January 1, 2009 as U.S. Publication

No. 2009-000584 1A1 which is a divisional of U.S. Patent Application No. 10/848,097 (filed

May 17, 2004) entitled, "Modular Apparatus for Therapy of an Animate Body" issued on March

1, 201 1 as U.S. Patent No. 7,896,910; U.S. Patent Application No. 11/707,419 (filed February



13, 2007) entitled, "Flexible Joint Wrap" issued on November 23, 2010 as U.S. Patent No.

7,837,638; U.S. Patent Application No. 11/854,352 (filed September 12, 2007) entitled, "Make-

Break Connector Assembly with Opposing Latches" issued on June 8, 2010 as U.S. Patent No.

7,731,244, which is incorporated herein for all purposes by reference.

[00071] The above systems generally provide active heating, cooling, and/or compression for

humans and other animal bodies. They are used, for example, in physical therapy, pre-game

conditioning, minor injury care, post-operative care, pain management, and emergency medical

care, among other applications.

[00072] Thermal therapy systems exist in a number of different forms. In general, there is a

control unit, a connector hose, a therapy wrap comprising a heat transfer device and a sleeve

cover, and a power source (i.e., battery or externally-powered electric source). One will

appreciate, however, that the system components and configuration may be modified depending

on the application. The system may include a control unit for controlling administration of

therapy using the therapy device. The system may also include other components such as

fluidics, a power source, a cooling and/or heating source, a communications system, input/output

devices, and a pump. The system may use gravity to fill the wrap instead of a fluid pump, or

simply utilize a bladder that can be filled with ice and water which may be pressurized.

[00073] In order to provide two zone compression, the therapy wrap 200 has a hand wrap

portion 210 and a forearm wrap portion 212, which can be integrated together into a single wrap,

or in alternative embodiments, can be separate wraps that are applied independently. The

forearm wrap portion 212 can have a first wing 214 and a second wing 216 that can be wrapped

circumferentially around the patient's forearm. The proximal ends of the first wing 214 and the

second wing 216 can have a greater width than the distal ends of the first wing 214 and the

second wing 216 such that the forearm wrap portion 12 tapers in the distal direction. The

tapered configuration facilitates improved conformance to the tapered nature of the patients

forearm. The external surface of the sleeve can be covered with loop connectors 218 while the

lateral edge of the interior surface of one of the first wing 214 or second wing 216 can have hook

connectors 220. The hook and loop connectors can be used to fasten the forearm wrap portion

212 securely around the patient's forearm so that the pressure is directed towards the patient's

skin rather than ballooning outwards. One may also appreciate that this invention may also be

applied to other regions of the body, such as the foot and/or ankle.

[00074] The hand wrap portion 210 can have a palm facing portion 222 and a hand covering

portion 224 that can be folded over the top of the hand. The lateral portions of the interior

surface of the palm facing portion 222 can have hook fasteners that can secure the hand covering

portion 224, which can have an exterior surface having loop connectors, over the patient's hand.



In order to limit or resist circumferential compression in the hand wrap portion 210, a base plate

228 that functions to resist compression from the medial and lateral directions can be placed

within the sleeve 202, thereby translating the applied pressure into a flat pressure. By placing

the base plate 228 within the sleeve 202 in the hand wrap portion 210, the tendency of the hand

wrap portion 210 to become cylindrical is reduced or prevented. However, because the flat

pressure applies pressure to the top and bottom of the hand, the flat pressure tends to flatten out

the hand.

[00075] In order to prevent the hand from adopting a flat configuration when flat pressure is

applied to the hand, the therapy wrap 200 can have a hand support 226 that is sized and shaped

to fit within the patient's hand when the hand is in the relaxed, unstressed configuration shown in

FIG. 1. For example, the hand support 226 can have a convex, curved palm facing surface that

conforms to the patient's palm and fingers in the natural, relaxed, unstressed configuration of the

hand. The hand support 226 can have a flat base that can provide stability while sliding against

the base plate 228. The hand support 226 can be made of a structurally resilient or compliant

material such as a foam or gel that can support the natural unstressed structure of the hand while

providing an ergonomic surface. In other embodiments, the hand support 226 can be made of a

more solid material such as a plastic or metal. In some embodiments, the hand support 226 can

be made of a thermally conductive material such as a metal. The hand support 226 can be

slidably fastened to the base plate 228 to allow the position of the hand support 226 to be

adjusted until the hand support 226 is resting under the patient's hand. In some embodiments,

the hand support 226 is adjacent and/or in contact with the base plate 228. In some

embodiments, the hand support 226 can be affixed to the base plate such that the position of the

hand support 226 relative to the base plate 228 is fixed. In other embodiments, the hand support

226 can be integrated with the base plate. In some embodiments, the hand support may come in

a variety of shapes and sizes, or may be malleable and adjustable by the user. Additional support

may also include the wrist and/or forearm. For example, the base plate 228 can be extended

proximally to include a support for the wrist and/or forearm. Such additional support may be

integrated into the base plate, or be separate components. The additional supports may also be

adjustable to provide a multiplicity of support positions.

[00076] FIGS. 3A and 3B illustrate an embodiment of a hand support 226 that is slidably

attached to a base plate 228 using a tether 300. The tether 300 can be attached to the base plate

228 along a central longitudinal line that bisects the base plate 228 and is transverse to a

cylindrical retaining member 302. The hand support 226 can be slidably attached to the tether

such that the position of the hand support 226 can be adjusted to fit the patient, while

maintaining the alignment of the hand support 226. In addition, the tether 300 functions to



prevent loss or misplacement of the hand support 226. In some embodiments, the tether 300 is

removably attached to the base plate 228 to allow disassembly and cleaning and/or replacement

of various components of the device, or to allow substitution of a different sized component or

removal of a component from the device.

[00077] The base plate 228 can have a shape and size that can function to both support the

hand and securely reside within a pocket in the hand wrap portion 210 of the sleeve 202. The

base plate 228 can be stiff and strong enough to resist the applied wrap pressures without

significant deflection or breaking. In some embodiments, a 1/16" to 1/8" thick plastic base plate

is adequate. In other embodiments, the base plate 228 can be made of a different material, such

as a metal, which can also conduct heat from the heat exchanger.

[00078] In some embodiments, the hand support 226 and/or base plate 228 can be placed

within the sleeve such that the heat exchanger 206 is positioned between the hand support

226/base plate 228 and the patient's hand. In this configuration, the heat exchanger 206 is

positioned closer to the patient's hand and therefore may be able to provide more efficient

heating or cooling. In other embodiments, the hand support 226/base plate 228 can be placed

between the heat exchanger 206 and the patient's hand, and in this embodiment, the hand support

226 and base plate 228 can be made of a thermally conductive material such as metal so that the

cooling and heating function of the heat exchanger 206 can be transmitted through the hand

support 226 and base plate 228. In this configuration, the patient's hand is closer to the hand

support 226 and may be maintained in the relaxed, unstressed configuration more easily even

when the compressive element is activated. In some embodiments, there is no compressive

element 208, such as an air bladder, directly under the patient's hand in the palm facing portion

of the therapy component 204 of the therapy wrap 200. There can still be a compressive element

in the hand covering portion that goes on top of the patient's hand. Such a configuration

enhances the conformation of the patient's hand to the hand support 226.

[00079] As illustrated in FIG. 3C, the base plate 228 can have a cylindrical retaining member

302 that forms a slot with the base plate 228. The therapy component 204, which includes the

heat exchanger 206 and the compressive element 208, can be inserted partially through the slot

such that the base plate 228 is secured to the therapy component 204. The therapy component

204 can have a structure that corresponds to the sleeve 202 and therapy wrap 200. For example,

the therapy component 204 can have a palm portion 304 and hand covering portion 306 and a

forearm portion 308 that are sized and shaped to fit within corresponding pockets within the

sleeve 202. After the therapy component 204 is inserted through the slot and secured to the base

plate 228, the therapy component 204 and base plate 228 and hand support 226 can be inserted

into the sleeve to form an assembled therapy wrap 200, as illustrated in FIG. 3D, with the hand



support 226 facing the interior surface of the sleeve 202 in the palm facing portion 222 of the

therapy wrap 200.

[00080] As illustrated in FIGS. 2A, 3E and 3F, to wrap the therapy wrap 200 over the

patient's forearm 102 and hand 100, the patient can lay his forearm 102 over the forearm wrap

portion 212 and can lay his hand 100 over the palm facing portion 222 of the therapy wrap 200.

The patient's hand can grasp and manipulate the hand support 226 within the sleeve 202 until the

hand support 226 is located in a comfortable position. The hand cover portion 224 can then be

folded over the patient's hand 100 and a distal portion of the forearm 102, and lateral wings on

the forearm wrap portion 212 and palm facing portion 222 can be wrapped around the patient's

forearm and hand to secure the wrap to the patient, using for example, hook and loop connectors

as described above. Other fastening mechanisms, such as straps and buckles, can be also used.

[00081] In some embodiments, as illustrated and described herein, the sleeve 202 is

removable from the therapy component 204 in order to facilitate cleaning and/or replacement of

various components. The sleeve 202 can also provide the structural support that directs

compression towards the skin. The palm facing portion 222 of the sleeve 202 has a close fitting

pocket for receiving the palm facing portion of the therapy component 204 and the hand support

226 and the base plate 228. If the pocket is too spacious, the air bladder of the compressive

element 208 may tend to push the hand support away from the palm and flatten the hand.

Therefore, the pocket of the sleeve can have a close fit with at least two edges of the base plate

228, such as the medial and lateral edges, while having enough room to also fit the hand support

and the therapy component.

[00082] In some embodiments, the base plate 228 can be attached to the sleeve 202 in order to

prevent or reduce misalignment or misplacement. For example, the base plate can be attached to

the sleeve using a variety of attachment techniques, such as a hook and loop fastener, buttons,

adhesives, sutures, and the like. In addition, the base plate can be shaped to facilitate proper

placement in the sleeve, such as having a distinct or unique shape that corresponds to a pouch in

the sleeve having a matching shape.

[00083] In some embodiments, as shown in FIG. 2C and FIG 4H, the sleeve 202 may include

one or more thermal insulating members 250 that can be placed in the palm facing portion 222

and/or the hand covering portion 224 of the sleeve 202. In some embodiments, the insulating

member 250 can be placed within the sleeve 202 and adjacent to the interior surface side of the

sleeve such that the insulating members cover one or both sides the patient's fingers when the

therapy wrap 200 is wrapped around the patient's hand. In some embodiments, the insulating

members can be removably placed within the pockets of the sleeve, while in other embodiments,

the insulating member 250 can be permanently attached to the sleeve, by for example stitching



the lateral edges of the insulating member 250 to the sleeve 202. The insulating members

function to limit cooling to the patient's fingers, which may be more sensitive to cold

temperatures. The insulating member may have a curved perimeter to approximate that of the

finger/palm joints. In some embodiments, as shown in FIG. 4H, the insulating member 250 is

attached to the interior of the sleeve 202 in a manner that divides the palm facing portion 222

and the hand covering portion 224 into two compartments that are both capable of receiving the

therapy component. This can be accomplished by stitching the lateral edges of the insulating

member 250 to the interior of the sleeve 202, as described above. Such a configuration allows

the insulating member 250 to be put in use or not put in use by simply inserting the therapy

component 204 into one of the two compartments. As shown in FIG. 2C, if the insulating

member 250 is between the therapy component 204 and the patient's fingers, the insulating

member 250 is being used. If the insulating member 250 is not between the therapy component

204 and the patient's fingers, i.e. the therapy component 204 is between the insulating member

250 and the patient's fingers, then insulating member 250 is not being used to insulate the

patient's fingers. In FIG. 2C, the non-used insulating member 250' is shown in dotted lines

which depict the alternative placement described above. In other embodiments, the patient may

be provided with an insulating glove, towel, or mitt that can be worn over the fingers and that

can be optionally installed within the hand wrap.

[00084] In some embodiments, the therapy device 200 can be sleeveless, and can instead

include the therapy component 204, the base plate 228 and the hand support 226. The base plate

228 can be attached directly to the air bladder of the compressive element 208 and/or to the

perimeter of the heat exchanger 206. Straps and/or hook and loop fasteners or other securing

mechanisms can be added to the therapy component 204 to allow the therapy component to be

directly secured to the patient's forearm and hand.

[00085] FIGS. 4A-4E illustrate another embodiment of a base plate 400 and hand support 402.

The base plate 400 also has a cylindrical or partially cylindrical retaining member 404 that forms

a slot 406 with the base plate 400. The cylindrical retaining member 404 functions to prevent or

reduce kinks in the therapy component 204 that may form when the therapy component is folded

over the hand by providing a smooth rounded surface over which the therapy component can be

folded, thereby reducing or preventing sharp folds or creases from forming. The base plate 400

may also have hose connector support structure 410 which can extend laterally out of side of the

base plate 400. The hose connector support structure 410 is aligned with and functions to

support the tubing or hose connect of the therapy component 204 when the therapy component is

inserted through the slot 406 in the base plate 400. By supporting the hose connector, the hose

connector support structure 410 can reduce or prevent kinking of the hose connector and/or hoses



extending from the therapy component. The base plate 400 can also have two parallel slots 408

that extend across the base plate 400 transversely to the retaining member 404. The slots 408

can be used to slidably secure the hand support 402 to the base plate 400 while maintaining the

proper orientation of the hand support 402. The spacing of the slots 408 provides additional

stability to the slidably attached hand support 402 and enhances its ability to resist torsion and

misalignment. The hand support 402 can have a pair of straps 412 that extend from the base of

the hand support 402 and that are spaced apart the same distance as the slots 408. In some

embodiments, the pair of straps 412 can be formed by securing the middle portion of a single

strap to the base of the hand support such that the two ends of the single strap become the pair of

straps. To secure the hand support 402 to the base plate 400, the straps 412 can be inserted

through the slots 408 and reversibly secured together, using a hook and loop connector, for

example.

[00086] FIGS. 4F-4L illustrate a method of assembling the therapy wrap 200, which is similar

to the method described above. As shown in FIGS. 4F and 4G, the therapy component 204 is

inserted through the slot 406 of the base plate 400 such that the hand facing portion of the

therapy component 204 lies over the base plate and the hose connector lies over the hose connect

support structure 410. The therapy component 204, base plate 400 and hand support 402 can

then be reversibly inserted into the sleeve 202 through, for example, a zippered opening running

along the length of the exterior surface of the sleeve. FIGS. 4I-4L illustrate a method of

wrapping and securing the therapy wrap 200 to a patient's forearm and hand, which is the same

as described above.

[00087] FIGS. 4M-4U illustrate another embodiment of a base plate 400' and hand support

402'. The base plate 400' and hand support 402' are similar to the base plate 400 and hand

support 402 describe above with reference to FIGS. 4A-4E, and can be used with the sleeve 202

and therapy wrap 204 to assemble a therapy wrap 200 as described herein. The base plate 400'

can have two parallel slots 408' that are spaced out towards the lateral sides of the base plate

400'. In addition, the base plate 400' can have two additional keyhole slots 409' that lie on a

longitudinal line that bisects the base plate 400'. The hand support 402' can have a curved,

ergonomic top portion that conforms to the natural, unstressed configuration of the hand, with

the distal end of the top portion being wider than the proximal end of the top portion. The

narrower proximal end supports the patient's palm while the wider distal end supports the

patient's fingers. Extending from the lateral sides of the base of the hand support 402' are a pair

of clips 420' that can be reversibly inserted into the slots 408' to slidably secure the hand support

402' to the base plate 400'. Additional securement can be provided by tabs 422' located at the

center of the proximal and distal ends of the base plate 400'. These tabs 422' can be reversibly



attached to the base plate 400' on slot guides 424' that fit through the additional slots 409'

located on the center of the base plate 400'. The tabs 422' can be wider than the slots 409' and

therefore can be used to secure the hand support 402' to the base plate 400'. The slot guides

424' can be formed from a single rib or a double rib for increased strength. Use of a double rib

may require use of wider slots 409' to accommodate the double rib or use of double slot design.

In some embodiments, the hand support 402' may be fabricated as a thin shell in order to reduce

material costs.

[00088] Another difference in this embodiment of the base plate 400' is the cross bar or

retaining member 404' which can be cylindrical or partially cylindrical to present a curved

surface to the therapy component 204 that is wrapped around the retaining member 404'. To

provide additional room for the patient's fingers, material can be removed from the retaining

member and/or a different shape can be used, such as a curved shell. The retaining member may

also be spaced further from the hand support to provide additional room. In some embodiments,

the retaining member 404' can additionally have a plurality of ribs 426' or projections that wrap

circumferentially around discrete locations along the length of the retaining member 404,

forming an uneven surface across the retaining member that includes peaks at the ribs 426' and

depressions or grooves between the ribs 426'. The uneven surface across the retaining member

404' further reduces or prevents kinking of the therapy component 204 by providing spaces

between the ribs that can allow fluid to flow even when the therapy component 204 is pressed

tightly against the retaining member 404' .

[00089] The hand wraps described above can provide compression to the hand with reduced

pressure or compression from the medial and lateral directions, while still providing supported

compression to the posterior and anterior portions of the hand. This type of compression can

reduce swelling while providing enhanced contact between the hand wrap and the skin, which

improves thermal treatment efficiency from the heat exchanger. In addition, the natural,

unstressed position of the hand is maintained during treatment, which reduces pain and/or

damage to the patient's hand.

[00090] FIGS. 5A-5F illustrate an alternative embodiment of a hand wrap 500 that has an mitt

502, a therapy component disposed within the mitt 502, a base plate 504 removably disposed

within the palm facing portion of the mitt 502 and a hand support 506 also removably disposed

within the palm facing portion of the mitt 502 such that the hand support is between the patient's

hand and the base plate 504. The palm facing portion of the mitt 502 can be accessed through a

zippered opening along one side of the mitt 502. The mitt 502 can have an opening 508 to

receive that patient's hand. Two straps 510 positioned at the sides of the opening 508 can be

used to tighten and secure the hand wrap to the patient's hand. In some embodiments, a forearm



wrap 512 can be additionally used to provide thermal and/or compressive therapy to the patient's

forearm.

[00091] FIGS. 6A and 6B illustrate an embodiment of the base plate 600 having a pair of

parallel slots 602 centered along the longitudinal axis of the base plate 600 and an attachment

feature 604 on the bottom side of the base plate 600. The base plate 600 can have a hand support

portion 606 and a wrist support portion 608 that tapers from the wider hand support portion. The

attachment feature 604 may allow the base plate to be removably attached to the inside lining of

the sleeve. For example, the attachment feature 604 can be a plurality of hooks that can attach to

complementary loops on a predetermined location on the inside lining of the sleeve. Other

attachment features can also be used, such as a button, magnet, clasp, and the like. The

attachment feature 604 can be offset from the center of the base plate, such as positioned at a

corner, to facilitate proper orientation of the base plate within the sleeve.

[00092] FIGS. 7A-7C illustrate an embodiment of a hand support 700 with an ergonomic

shape that supports the palm of the hand in a relaxed, relatively unstressed configuration. The

hand support 700 can have a pair of slots 702 for receiving a retaining member, such as a strap,

that allows the hand support 700 to be removably and slidably secured to a base plate, such as

the base plate illustrated in FIGS. 6A and 6B. An attachment feature 704 can be placed between

the two slots 702 to removably secure the strap to the hand support 700. The attachment feature

704 can be a hook or loop type fastener that can attach to a complementary hook or loop type

fastener on the strap. Other attachment features as described herein can also be used.

[00093] FIG. 8A illustrates the outside surface of an embodiment of the sleeve 800, which has

a palm covering portion 802, a hand covering portion 804, and a forearm covering portion 806,

all arranged along a longitudinal axis of the sleeve 800. A sealable opening 808 can be located

on the outside surface 810 to allow a therapy component to be removable inserted into the

sleeve. For example, the sealable opening 808 can be a zipper that runs along the longitudinal

axis of the sleeve 800. Placing the zipper on the outside surface 810, rather than the inner skin

facing surface, prevents irritation of the patient's skin from the irregular surface of the zipper

when the sleeve is compressed around the patient's limb. The palm covering portion 802 can

have a pair of wings 812, 814 that can be secured together or to another part of outer surface 810

of the sleeve, such as the outer surface of the hand covering portion 804, using an attachment

feature, such as hook and loop fasteners. Similarly, the forearm covering portion 806 can also

have a pair of wings 816, 818 that can be secured together or to another part of the outer surface

810 using an attachment feature.

[00094] Within the sleeve 800 can be an attachment feature 820 located on the inner surface

of the outside surface 810 of the sleeve. For clarification, the inner surface referred to here does



not refer to the skin contact surface of the sleeve, but instead refers to a surface within the pocket

of the sleeve that opposes the outside surface 810. This attachment feature 820 within the pocket

of the sleeve can be located in the palm covering portion 802 of the sleeve and can be a

complementary attachment feature to the attachment feature 604 located on the bottom of the

base plate 600 as described in FIGS. 6A and 6B. The attachment feature 820 within the inside of

the palm cover portion 802 can be offset from the longitudinal axis and be positioned along a

corner adjacent or near one of the wings 812, 814 and adjacent or near the hand covering portion

804. This offset arrangement of attachment features allows the base plate to be positioned

correctly within the palm covering portion 802 in only one way.

[00095] FIG. 8B shows the inside surface 822 of the sleeve that contacts the user's skin. An

attachment feature 824, 826, such as a hook fastener, can be positioned along the outer edge of

one wing from each pair of wings. A dart 828 or fold can extend from the end of the hand

covering portion 804 along the longitudinal axis of the sleeve. The dart 828 can extend along a

portion of the hand covering portion 804 to bias the hand covering portion 804 into a V or U

shape that can fit more naturally over the dorsal aspect of the user's hand in the relaxed hand

configuration. The dart 828 can extend about ¼ to the end of the hand covering portion 804.

[00096] FIG. 8C illustrates two separate insulation members 830, 832 that can be attached

within the palm covering portion 802 and the hand covering portion 804. The sides or outer

edges of the insulation members 830, 832 can be attached to the sides or edges of the palm

covering portion 802 or hand covering portion 804 while leaving the center portions of the

insulation members free and unsecured. As a result, the insulation members 830, 832 divide at

least parts of both the palm covering portion 802 and the hand covering portion 804 into two

compartments, an inner skin facing compartment and an outer compartment. A therapy

component can be inserted into either one of these compartments, allowing the user to insulate

the therapy component or not to insulate the therapy component from the user's skin as needed.

Separating the two insulating members 830, 832 may allow the hand covering portion 804 to be

more easily folded over the palm covering portion 802 as compared to using a single insulation

member that extends across both portions of the sleeve. In addition, separating the two

insulating members allows the therapy component to be disposed in four different

configurations: in both inner compartments, in both outer compartments, in the inner

compartment of the palm covering portion and the outer compartment of the hand covering

portion, and in the outer compartment of the palm covering portion and the inner compartment of

the hand covering portion. A gap can be provide between the two insulation members at the

transition area between the palm covering portion and the hand covering portion to facilitate

folding between the two portions at the transition area.



[00097] FIG. 8D illustrates the sleeve 800 in a folded configuration with the hand covering

portion folded 804 over the palm covering portion 802, the wings of the palm covering portion

802 folded over the hand covering portion 804, and the wings of the forearm covering portion

806 folded over each other.

[00098] FIGS. 9A-9D illustrate the insertion of a therapy component 900, which can include a

heat exchanger on one side and a gas bladder for compression on the other side, into the sleeve

800 shown if FIGS. 8A-8D. As shown in FIG. 9A, the sealable opening 808 of the sleeve 800,

which can be a zipper, can be opened to provide access to the interior of the sleeve 800. FIG. 9B

shows an embodiment of a therapy component 900 that can be inserted into the sleeve 800. The

geometry of the therapy component 900 closely matches the interior geometry of the sleeve 800

such that therapy component 900 can fit snugly within the sleeve 800. The therapy component

900 can have a matching palm covering portion 902, a hand covering portion 904, and forearm

covering portion 906. The wings 908, 910 of palm covering portion 902 can each be divided

into two wings 908a, 908b, 910a, 910b, which may be asymmetric to each other, so that the

wings wrapped more easily over the contours of the hand in its relaxed configuration. Similarly,

the end of the hand covering portion 904 can be divided into two wings 904a, 904b that are

configured to fit along each side of the dart 828 in the sleeve 800 shown in FIG. 8B, thereby

allowing the end of the hand covering portion 904 to adopt the V or U shaped configuration of

the corresponding sleeve portion.

[00099] FIGS. 9C-9D illustrate placing the therapy component 900 into the sleeve 800 such

that the insulating members 830, 832 within the sleeve 800 are positioned between the therapy

component 900 and the inside surface 822 of the sleeve 800 which contacts the patient's skin. In

this configuration, at least a portion of the patient's hand, such as the fingers or the entire hand,

can be insulated from the therapy component. Alternatively, as described above, the therapy

component 900 can be positioned in other configurations with respect to the insulation members

830, 832. The hand covering portion 904 of the therapy component 900 can be inserted into the

hand covering portion 804 of the sleeve, the subdivided wings 908, 910 of the palm covering

portion 902 of the therapy component 900 can be inserted into corresponding wings 812, 814 of

the palm covering portion 802 of the sleeve 800, and the wings 912, 914 of the forearm covering

portion 906 of the therapy component 900 can be inserted into the corresponding wings 816, 818

of the forearm covering portion 806 of the sleeve 800. In addition, the heat exchanger side of the

therapy component 900 can be facing the inside surface 822 of the sleeve 800 which contacts the

patient's skin while the gas bladder for compression can be facing the outside surface 810 of the

sleeve 800. Visual indicators can be used to help orient the therapy component 900 in the sleeve

800. For example, the visual indicators can be color coding between the sleeve 800 and therapy



component 900. One example of color coding would be to match the color of the heat exchanger

side of the therapy component 900 with the color of the inside surface 822 side of the sleeve 800,

and to match the color of the gas bladder side of the therapy component 900 with the color of the

outside surface 810 of the sleeve, with the two colors being different.

[000100] FIGS. 9E-9H illustrate the attachment of the base plate 600 to the hand support 700

illustrated in FIGS. 6A-7C. A removable retaining member 916, which can be a strap with hook

fasteners on one side and loop fasteners on the other side, can be used to attach the base plate

600 to the hand support 700. The retaining member 916 can be threaded through and around the

slots 602, 702 in both the base plate 600 and the hand support 700, and then secured to itself to

form a loop around both the base plate 600 and the hand support 700, thereby securing the two

parts together. The assembled based plate 600 and hand support 700 structure can then be

inserted into the open sleeve 800 such that the attachment feature 604 on the bottom of the base

plate 600 is removably attached to the corresponding attachment feature 820 within the sleeve

800, as discussed above. This positions the base plate 600 towards the outside surface of the

sleeve 800 and the hand support 700 towards the inside surface of the sleeve. In addition, the

tapering portion of the base plate 600 points towards the forearm covering portion of the sleeve

800. The sealable opening 808 can then be closed the complete the assembly of the therapy

wrap. The therapy wrap formed by the sleeve 800 and therapy component 900 can then be

folded over the patient's hand, wrist and forearm as shown in FIGS. 8D and 91.

[000101] FIGS. 10A-D illustrate an embodiment of a reinforcement member 101 which can be

disposed within the gas pressure bladder to prevent or reduce kinking in the gas bladder 38e.

The reinforcement member 101 can be a foam or sponge-like material having an open cell or

porous structure that is gas permeable and allows the passage of a gas through itself while

keeping the gas bladder 38e open. In some embodiments, the reinforcement member can also be

of a spacer fabric, mesh or non-porous material. The reinforcement member 101 can be

positioned along locations which are prone to kinking, such as at portions of the wrap 30 that are

folded or bent to conform to the patient's anatomy and/or to secure the wrap and/or are subject to

flexure. For example, for a knee wrap, the portion of the wrap around the knee joint undergoes

joint flexure, which can cause kinking of the wrap around the knee. By placing one or more

reinforcement members 10 1 in the gas bladder around the portion of the wrap that is wrapped

around the knee joint, kinking in the knee joint area is prevented or reduced by allowing the gas

to vent thru the porous structural member, and/or around the edges of the structural member.

Other kink prone areas include the transition area of the wrap between the main body portion of

the wrap and the various arms and/or wings of the wrap. The performance may be further

enhanced by providing the reinforcement member in most of or the entire portion of the wrap.



Further benefit may be added if the structural member has insulating properties to reduce

ambient heat transfer. Therefore, in some embodiments, the reinforcing member can be an

insulator or an insulating material. In some embodiments, an insulating reinforcing member can

have an adhesive coating at least the side of the reinforcing member facing the fluid bladder in

order to improve contact between the insulating reinforcing member and the middle layer of the

fluid bladder, thereby improving the insulation of the fluid bladder.

[000102] The reinforcement member 101 can be provided in a variety of shapes and sizes. For

example, in some embodiments, the reinforcement member can be donut or washer shaped, such

that the reinforcement member can have a center hole for attaching and securing the

reinforcement member within the air bladder. For example, a spot weld can be placed within the

center hole to secure the reinforcement member in place. In other embodiments, the

reinforcement member can have other shapes, such as an hourglass shape, an oval shape, an arc

shape, a wavy or undulating or sinusoidal shape, a generally curvilinear shape, for example, as

illustrated in FIGs. 10E and 10F. In some embodiments, the shape of the reinforcement member

is defined by the surrounding and/or underlying structures in the gas bladder and fluid bladder.

For example, the perimeter or border in the gas bladder formed by the peripheral fence 62e can

define a portion of the shape and size of the reinforcement member 101 . In addition, interior

fences 62e, which can be disposed within the gas bladder and/or the fluid bladder, can also

define the shape and size of the reinforcement member 101 . Other perimeter and interior

features, such as attachment points and welds in the gas bladder and/or fluid bladder can also be

used to define the size and shape of the reinforcement member. In other embodiments, the

reinforcement member can be square, triangular, rectangular, hexagonal, or generally rectilinear

shaped. In other embodiments, the reinforcement member can be shaped and sized to match the

shape and size of the portion of the air bladder to be reinforced. These alternatively shaped

reinforcement members can also have one or more holes so that the reinforcement member can

be spot welded in place. In other embodiments, the reinforcement member can be spot welded

or otherwise adhered or fastened directly to the layers that form the gas bladder rather than spot

welding the layers together through a hole in the reinforcement member.

[000103] In some embodiments, the reinforcement member 101 can be substantially smaller

than the air bladder such that a plurality of reinforcement members can be placed in the kink

prone area of the air bladder. For example, the reinforcement member 101 can be less than 1/3,

1/4, 1/5, or 1/10 the width or length of the kink prone region of the air bladder. In other

embodiments, the reinforcement member 101 can be approximately the same size as the kink

prone region. In some embodiments, the width of the reinforcement member can be less than or

approximately equal to the width of the spacing between the spot welds. In some embodiments,



the width of the reinforcement member can be a multiple of the spacing distance between the

spot welds.

[000104] Other techniques of fixing or staking the reinforcement member in place include use

of adhesives, which can be used alone or be used in conjunction with the other forms of fixation,

such as spot welding. When the adhesive is used in conjunction with another form of fixation,

the adhesive may be tacky and provide releasable securement to allow repositioning of the

reinforcement member before being permanently secured in place, if desired. Other fixation

techniques include stitching, hook and loop fasteners, buttons, riveting, snaps, and the like. In

some embodiments, the reinforcement member can be secured in place by placing fixation

features around the perimeter of the reinforcement member. The fixation features can be spot

welds or other guide members that hold the reinforcement member in place.

[000105] In some embodiments, the reinforcement member 101 can have a curved edge along

the kink prone area in order to reduce formation of a kink along the edge of the reinforcement

member 101. In some embodiments, a plurality of reinforcement members 101 can be disposed

in the kink prone region. In some embodiments, the reinforcement members 101 can be

disposed in a predetermined staggered or offset pattern along the kink prone region. In some

embodiments, the reinforcement members can be disposed in one or more rows.

[000106] FIGS. 10B-10D illustrate one embodiment for fabricating a wrap 30 with

reinforcement members 101 within the gas bladder 38e using a donut type reinforcement

member 101 as described above. The first outer layer 33e and middle layer 35e can be

assembled as described above to form the fluid bladder 37e. The reinforcement members 101

can then be placed at predetermined locations over remaining exposed surface of the middle

layer 35e by centering the central hole of the reinforcement member 101 over placement

markers, which can be weld dots in the flowpath. In some embodiments, the weld dots used as

placement markers may be of different size than other weld dots, or may be of different color, or

may have a marking to identify it as a placement marker. In some embodiments, a template can

be used to place the reinforcement members at predetermined locations. In some embodiments,

the template can have cutouts for receiving and placing the reinforcement members. In some

embodiments, the reinforcement members 101 can be coated on one or both sides with a tacky

adhesive that holds the reinforcement member 101 in place during the assembly process. After

the reinforcement members 101 are placed, the third layer 36e can be placed over the middle

layer 35e and reinforcement members to form the gas bladder 38e as described above. Welds

can be made through the hole in the reinforcement member 101 to further secure the

reinforcement member in place.



[000107] The foregoing descriptions of specific embodiments of the present invention have

been presented for purposes of illustration and description. They are not intended to be

exhaustive or to limit the invention to the precise forms disclosed, and obviously many

modifications and variations are possible in light of the above teaching. For example, features

described in one embodiment can be used in another embodiment. The embodiments were

chosen and described in order to best explain the principles of the invention and its practical

application, to thereby enable others skilled in the art to best utilize the invention and various

embodiments with various modifications as are suited to the particular use contemplated.



CLAIMS

What is claimed is:

1. A therapy wrap for treating a hand of a patient, the therapy wrap comprising:

a sleeve comprising a palm facing portion and a hand covering portion;

a hand support disposed within the palm facing portion of the sleeve, the hand support

having a convex, curved palm facing surface configured to conform to a shape of the patient's

hand in a relaxed state; and

a therapy component comprising a heat exchanger disposed in both the palm facing

portion and the hand covering portion of the sleeve, the heat exchanger comprising a compliant

fluid bladder.

2. The therapy wrap of claim 1, wherein the hand support is secured to a base plate.

3. The therapy wrap of claim 2, wherein the base plate is configured to resist

circumferential compression.

4. The therapy wrap of claim 2, wherein the base plate is made of a rigid material.

5. The therapy wrap of claim 2, wherein the hand support is made of a resilient

material.

6. The therapy wrap of claim 2, wherein the hand support is made of a rigid

material.

7. The therapy wrap of claim 5, wherein the resilient material is selected from the

group consisting of a foam and a gel.

8. The therapy wrap of claim 2, wherein the base plate comprises a slot configured

to receive the therapy component.

9. The therapy wrap of claim 8, wherein the base plate further comprises a retaining

member with a curved surface that forms the slot with the base plate.



10. The therapy wrap of claim 9, wherein a portion of the therapy component is

disposed through the slot and wrapped around the cylindrical retaining member when the therapy

component is in a folded configuration.

11. The therapy wrap of claim 2, wherein the hand support is slidably secured to the

base plate.

12. The therapy wrap of claim 2, wherein the hand support is removably secured to

the base plate.

13. The therapy wrap of claim 2, wherein the base plate is attached to the palm facing

portion of the sleeve.

14. The therapy wrap of claim 1, wherein the therapy component further comprises an

air bladder.

15. The therapy wrap of claim 14, wherein the air bladder is positioned on an outer

portion of the therapy component and the heat exchanger is positioned on an inner portion of the

therapy component, wherein the inner portion of the therapy component is configured to face the

patient's hand.

16. The therapy wrap of claim 14, wherein the air bladder comprises one or more

reinforcement members located along portions of the air bladder that are configured to fold.

17. The therapy wrap of claim 16, wherein the one or more reinforcement members

are made of foam.

18. The therapy wrap of claim 1, wherein the sleeve further comprises a forearm wrap

portion.

19. The therapy wrap of claim 18, wherein the therapy component extends into the

forearm wrap portion.



20. The therapy wrap of claim 19, wherein the therapy component further comprises

an air bladder, wherein the air bladder provides is configured to provide circumferential

compression in the forearm wrap portion.

21. The therapy wrap of claim 20, wherein the hand support is secured to a base plate

that is configured to resist circumferential compression.

22. The therapy wrap of claim 21, wherein the base plate extends into the forearm

wrap portion.

23. The therapy wrap of claim 18, wherein the palm facing portion has a first pair of

wings and the forearm wrap portion has a second pair of wings.

24. The therapy wrap of claim 1, further comprising a thermal insulating member

disposed in a portion of the palm facing portion of the sleeve.

25. The therapy wrap of claim 24, wherein the thermal insulating member extends

into the hand covering portion of the sleeve.

26. The therapy wrap of claim 24, further comprising a second thermal insulating

member disposed in the hand covering portion of the sleeve.

27. The therapy wrap of claim 24, wherein the thermal insulating member is

removably attached to the sleeve.

28. The therapy wrap of claim 24, wherein the thermal insulting member is attached

within the sleeve to divide the palm facing portion into a skin facing compartment and an outer

compartment, wherein both the skin facing compartment and the outer compartment are

configured to removably receive the therapy wrap.

29. A method for treating a hand of a patient, the method comprising:

wrapping a hand of the patient with a sleeve such that the patient's palm is facing a palm

facing portion of the sleeve and the back of the patient's hand is facing a hand covering portion

of the sleeve;



conforming the patient's hand in a relaxed state to a hand support disposed within the

palm facing portion of the sleeve, the hand support having a convex, curved palm facing surface;

and

circulating a heat exchange fluid through a therapy component comprising a heat

exchanger disposed in both the palm facing portion and the hand covering portion of the sleeve.

30. The method of claim 29, further comprising applying a flat pressure to the palm

and the back of the patient's hand by inflating an air bladder that forms a part of the therapy

component.

31. The method of claim 30, further comprising resisting circumferential compression

of the patient's hand by securing the hand support to a rigid base plate.

32. The method of claim 29, further comprising wrapping the patient's forearm with a

forearm portion of the sleeve.

33. The method of claim 32, further comprising applying a circumferential pressure

to the patient's forearm.

34. The method of claim 29, further comprising positioning a thermal insulating

member between the patient's fingers and the therapy component.

35. The method of claim 34, wherein the thermal insulating member is removably

placed.

36. A therapy wrap for treating an extremity of a patient, the therapy wrap

comprising:

a sleeve comprising a palmar or plantar aspect facing portion and a dorsal aspect covering

portion;

a rigid base plate removably disposed in the palmar or plantar aspect facing portion of the

sleeve, wherein the rigid base plate is configured to resist circumferential pressure; and

a therapy component comprising a heat exchanger disposed in both the palmar or plantar

aspect facing portion and the dorsal aspect covering portion of the sleeve, the heat exchanger

comprising a compliant fluid bladder.



37. The therapy wrap of claim 36, wherein the sleeve further comprises a forelimb

wrap portion.

38. The therapy wrap of claim 36, wherein the base plate comprises a palmar or

plantar aspect facing side and an opposing side opposite the palmar or plantar aspect facing side,

wherein an attachment feature is disposed on the opposing side, the attachment feature

configured to removably attach to a complementary attachment feature on an inner surface of the

palmar or plantar aspect facing portion of the sleeve.

39. The therapy wrap of claim 36, further comprising a first thermal insulating

member disposed in the palmar or plantar aspect facing portion and a second thermal insulating

member disposed in the dorsal aspect covering portion of the sleeve.

40. The therapy wrap of claim 39, wherein the first thermal insulating member is

attached within the sleeve to divide the palmar or plantar aspect facing portion into a skin facing

compartment and an outer compartment, and the second thermal insulating member is attached

within the sleeve to divide the dorsal aspect covering portion into a skin facing compartment and

an outer compartment, wherein all the skin facing compartments and the outer compartments are

configured to removably receive the therapy wrap.

41. The therapy wrap of claim 36, wherein the therapy component further comprises

an air bladder, wherein the air bladder is positioned on an outer portion of the therapy component

and the heat exchanger is positioned on an inner portion of the therapy component, wherein the

inner portion of the therapy component is configured to face the patient's palmar or plantar

aspect.

42. The therapy wrap of claim 41, wherein the air bladder comprises one or more

reinforcement members located along portions of the air bladder that are configured to fold.

43. The therapy wrap of claim 42, wherein the one or more reinforcement members

are made of foam.
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