WO 2008/029378PCT/IB2007/053620 THERMAL COVERING FIELD OF
THE INVENTION The present invention is directed to devices used to
deliver heat to a painful joint or other body part. Particularly the invention
VEahesiedims a covering for the hand and wrist areas. Most rartieaashy/odse2o
invention is directed to a thermal covering to deliver heat or cold to the
hand and/or wrist. BACKGROUND OF THE INVENTION A common
method of treating temporary or chronic pain is by application of heat or
cold to the afflicted area. Such heat treatments are used as a means of
therapy for conditions which include aches, stiffness in muscles and joints,
nerve pain, rheumatism, arthritis, arid the like. Typically, the method for
relieving pain using heat treatments has been topical application of
relatively high heat, e.g.?&%%%%ﬁhf@m C for a short period of
time, e.g., from about twenty minutes to about one hour. Elastic
compression wrap bandages have been used to help stabilize afflicted
areas during injury healifpgHea4ing padsawiiipools, hot towels, hot water
bottles, hot packs, cold packs and the like have been commonly used to
apply heat or cold to an area to relieve the pain of aches, stiffness in
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temperature over long periods of dine. Proper positioning of the thermal

energy also may not be maintainable during joint, flexure or other body
A compvemehed o tyfingatnthade peficialitiveiapdutiveifetts fidretisecold to the afflicted

area. 2GRSt aliomef b eatdiminishalte bR ARt QUAAR kY MOV ERIndPHShes, stiffness

in miagvem not1 ar fILexion of a%)ointtor botltlxig.art gg] remoye thq h%ﬂt SOUICE. . elievi
rom co acf With' ﬁ'%alj%iﬁ 8?1%6839 aﬁ)rar and’there ye redficé the ™ Metoc forreeving

pain gffegtiveinesnofithiedesic o piWIRR008/0PY3TBPCTY/ MBRDGT/6536RE er than about 40

°C tGONHedeMPRIAIL S, Rrssent AiEfcuihStanng b RlaGe during use,
and/or have unsatisfactory physical dimensions that hinder their efficacy,

and they must be thrown away after one use. Specifically, such devices
Elasdanmairbei easitypihcotposdted hato wedps ttlatcoititorttiiltedadaediaibly injury healing.
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inconvenient and/or uncomfortable heat application to the body.
commonly used to apply heat or cold to an area to relieve the pain of aches, stiffiess in muscles and

joints, nerve pain, rtheumatism, arthritis, and the like, However, many of these devices are inconvenient
for use on a regular and extended basis because for example the heat energy may not be immediately
available when needed or may not be released in a controllable manner. That is, many of the thermal
units or devices do not provide long lasting heat and also do not maintain a consistent temperature over
long periods of time. Proper positioning of the thermal energy also may not be maintainable during joint
flexure or other body movement. In general, the beneficial therapeutic effects from the administration of
heat diminish after the heat source is removed — thus movement or flexion of a joint or body part may
remove the heat source {rom contact with the joint or body part and thereby reduce the effectiveness of

the device.

Various thermal devices are known, such as heat packs based on iron oxidation. However, such devices

have not proven satisfactory because many of these devices are bulky, cannot maintain a consistent and



Recently, improved disposable body wraps have been described in such

documents as U.S. Patent Nos. 5,728,057; 5,728,058; 5,860,945;

6,048,326; 5,728,146, 5,735,889; 6,102,937; 6,123,717; 5,925,072;

VO7MEB3B 741,318; 5,980,562; 5,674,270; 5,837,005; 6,09610832007/053620

6,019,782; 5,906,637; 6,024,761; 5,904,710; and 6,336,935; WO

98/29064; WO 97/01312; W097/01310; W097/49361; W098129063; WO

99/09917; WO 99/09918; and WO 01/19302. These documents disclose

disposable body wraps comprising a plurality of heat cells, wherein the

body wraps deliver consistent, long-lasting thermal treatment to the

afflicted area of the body. The wraps described in these documents and

the technology incorporated therein, have provided important advances in
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bodydisposable nature of the overall product, and thus may he more
economical than full disposable devices, the heat pads are subject, to
movement and displacement when contained in the pocket. This results in
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to the thumb area and being easy for a user with injured or arthritic hands
COIn]f@&bEIy“@WW%W%&?H@‘N\)E ﬂl-i}}?@ﬂ)lb nature of the overall product, and thus may

be more economical than full disposable devices, the heat pads are subject to movement and
displacement when contained in the pocket. This results in decreased efficacy and utility of the overall

wrap because it fails to consistently deliver efficacious heat therapy to the area in need of treatment.

Thus, with many known disposable, reusable and partially reusable wraps, it is particularly difficult to
get consistent heat applied to the hand and wrist area. Such wraps are particularly disadvantageous for
those having arthritis in the hand and wrist area, and particularly the thumb. The thumb is a crucial digit
necessary for most daily functions, and is often particularly painful when injured or arthritic. Yetitis
difficult to effectively apply and retain heat to the thumb with many of the known therapeutic thermic
devices. In addition, many known thermic devices are particularly difficult for a user with injured or
arthritic hands to apply to their own bodies. Therefore, it would be desirable to provide economical

disposable, reusable, and/or partly reusable thermal devices that provide secure, consistent, long-lasting



The present invention is directed to a thermal covering that delivers
consistent therapy to a portion of a user's body, is easy to use and apply
to the body, and is securely positionable on the body. The thermal
VEverag208the present invention can he entirely disposable PATTERA67/@3620
the thermal covering can also have a disposable or reusable thermic
component and a reusable chassis component. The device of the present
invention is particularly useful for the hand-wrist area, including the thumb.
The present invention also includes methods of using the thermal
covering(s), and kits containing the covering(s). An embodiment of the
invention is a thermal covering for use on the hand-wrist area of a user
comprising: (a) a chassis having a longitudinal axis and a transverse axis ‘
apphé?ﬂf?:(?ﬁ?ﬁﬁtsﬁ%Bzeahﬁ%‘}a%’fé‘t%‘iﬁy‘?ﬁ%ﬁiBﬁ‘ﬁéRﬂ%Pé‘ﬂé‘E\%% b BT iind being
easy (loy aukve miicicomponetitiattaendbleatpithe body portion at the thermal
region; and (c)a digit-receiving aperture through the body portion and
adjacent to the thermal reiion. The present invention is further directed to

methods of treating pa?ﬁ] dq%%lgéﬁt\(;ﬁ[\ﬂ%lar, acute skeletal,

acute referred, recurrent muscular, recurrent skeletal, recurrent referred,
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combinations thereof, comprising applying the foregoing thermal coverin
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thermic components; electromechanical thermic components;
moisture-generating thermic components; and combinations thereof. WO

An G%BW%%VF B ?(ﬁ)d?%lgéléﬁée&ng for use on the hand-wrist area of a user

comprising:
(a) a chassis having a longitudinal axis and a transverse axis and comprising a flexible body
portion having at least one thermal region;
(b) a thermic component attachable to the body portion at the thermal region; and

(©) a digit-receiving aperture through the body portion and adjacent to the thermal region.

The present invention is further directed to methods of treating pain selected from acute muscular, acute
skeletal, acute referred, recurrent muscular, recurrent skeletal, recurrent referred, chronic muscular,
chronic skeletal, chronic referred pain, and combinations thereof, comprising applying the foregoing

thermal covering to the area in need of treatment.

The present invention is also directed to kits comprising a reusable chassis and at least one reusable or
disposable thermic component. The thermic component of the present invention can comprise at least
one separately disposable heat pack containing an exothermic composition; reusable heatable and
reheatable thermic components; battery powered thermic components; electric powered thermic
components; electromechanical thermic components; moisture-generating thermic components; and

combinations thereof.



With embodiments having a reusable chassis and a disposable or

reusable thermic component, continued use of the reusable chassis is

possible, with interchange of various disposable and/or reusable thermic

YOpBraMme Thus, the presently inventive devices, method$AridHieg/053620

provide advantages relative to those provided in the art. Indeed, the

present devices, methods, and kits provide thermal coverings which

consistently deliver heat or cold to the area in need of treatment,

particularly the hand- wrist area, including the thumb. These and other

aspects of the present invention are described in further detail herein.

BRIEF DESCRIPTION OF THE DRAWINGS While the specification

__concludes with claims that particularly point out and distinctly claim the _
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comﬁ%&jn conjunction with the accompanying drawings, wherein: Fig. 1 is a

front plan view of an embodiment of a thermal covering of the present

invention; Fig, 2 is a front plan view of an alternative embodiment of a
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of the present invention Fig. 7 is a front plan view of an embodiment of a
disposable heat. pack usable with a reusable chassis; Fig. 8 is a front plan

view of an embdtirhert S reliZaste EH&S%W%% a pouch therein; and

Fig. 9 is a front plan view of an embodiment of a sleeve of the present
WhilkWe @B%ﬁcation concludes with claims that particularly point out and distinctly claim the present

invention, it is believed that the present invention is further understood from the following description of

alternative embodiments, taken in conjunction with the accompanying drawings, wherein:

Fig. 1 is a front plan view of an embodiment of a thermal covering of the present invention,;

Fig. 2 is a front plan view of an alternative embodiment of a thermal covering of the present invention;
Fig. 3 is a front plan view of another embodiment of a thermal covering of the present invention;

Fig. 4 is a front plan view of an additional embodiment of a thermal covering of the present invention;
Fig. 5 is a front plan view of an embodiment of the present invention;

Fig. 6is a front plan view of an alternative embodiment of the present invention;

Fig. 7 is a front plan view of an embodiment of a disposable heat pack usable with a reusable chassis;
Fig. 8 is a front plan view of an embodiment of a reusable chassis having a pouch therein; and

Fig. 9 is a front plan view of an embodiment of a sleeve of the present invention.
DETAILED DESCRIPTION OF THE INVENTION
All percentages and ratios are calculated by weight unless otherwise indicated.
Referenced herein may be trade names for components including various ingredients utilized in the

present invention. The inventors herein do not intend to be limited by materials under a certain trade

name. Equivalent materials (e.g., those obtained from a different source under a different name or



DETAILED DESCRIPTION OF THE INVENTION All percentages and

ratios are calculated by weight unless otherwise indicated. Referenced

herein may be. trade names for components including various ingredients

widizew/ngdtre present. invention. The inventors herein do notrititaBeho/im620

limited by materials under a certain trade name. Equivalent materials

(e.g., those obtained from a different source under a different name or

WO 2008/029378PCI171B2007/053620 5 reference number) to those

referenced by trade name may be substituted and utilized in the

descriptions herein. In the description of the invention various

embodiments and/or individual features are disclosed. As will be apparent

to the ordinarily skilled practitioner, all combinations of such embodiments
referghs fogtbrasoAPespdeipIecd Ry Eals FPaRIPTRY Prefdrantekanitidsbn e descriptions
herefpresent invention, As used herein, the term "mammal” means vertebrate

mammals. Non-limiting examples of mammals are humans and

companion animals (e.g., domestic cats, dogs, horses, cows, or other
In thjtAirHARRAIRY I RBIRBIKHICHTAMAcdI S ae MdipraRdi Vsl S e rafrlipigsed. As will
be appsrentpunalibylinattly seificre peetdiooaegive tondtidneansutiosatbamanend features are
poss%lltéem@‘tclélnegsult in preferred executions of the present invention.

As used herein, the term “mammal” means vertebrate mammals. Non-limiting examples of mammals
are humans and companion animals (e.g., domestic cats, dogs, horses, cows, or other similar animals).

Exemplary mammals are humans,

As used herein, the term “plurality” with reference to a given noun means more than one, alternatively

more than two, alternatively more than three, and alternatively more than four units of the given noun.

As used herein “attachable” means that a component is releasably attachable as defined herein,

permanently attachable as defined herein, and/or formed integrally and irreversibly into a component.

The devices, methods, and kits herein may comprise, consist essentially of, or consist of any of the

elements as described herein.

While various embodiments and individual features of the present invention have been illustrated and
described herein, various other changes and modifications can be made without departing from the spirit
and scope of the invention. As will also be apparent to the ordinarily skilled practitioner, all
combinations of the embodiments and features taught in the foregoing disclosure are possible and can

result in preferred executions of the invention.

FEach of the individual elements of the invention, as well as alternative, optional embodiments, is

described further below.



more than two, alternatively more than three, and alternatively more than

four units of the given noun. As used herein "attachable"” means that a

component is releasably attachable as defined herein, permanently

wiawhsieszs defined herein, and/or formed integrally and irRsS&TBHo0y /158620

a component. The devices, methods, and kits herein may comprise,

consist essentially of, or consist of any of the elements as described

herein. While various embodiments and individual features of the present

invention have been illustrated and described herein, various other

changes and modifications can be made without departing from the spirit

and scope of the invention. As will @lso be apparent to the ordinarily

skilled practitioner, all combinations of the embodiments and features

%ﬁﬁt in the foregoing disclosure are possible and can result in preferred

executions of the invention. Each of the individual elements of the tention,
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WO 20081029378PC1711320071053620 The Chassis The thermal
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portion comprises a digit-receiving aperture through the body portion and
adjacent to the thermal region. Additionally, the thermal covering can

Addidomapyiseeatdeastcoreriiexiblemptainini slemeitxblick asiagstkament, such as a strap.
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element comprises an elastomeric material; and wherein at least one of
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The

Because some alternative embodiments herein comprise thermic components comprising at least about
one heat cell comprising exothermic or endothermic compositions, the material of the chassis can be
permeable to air. The chassis material can be permeable to air in order that it does not inhibit any

exothermic or endothermic reaction within the thermic component.

The chassis can comprise materials including but not limited to ACE® bandage or wrap materials
(commercially available from Becton Dickenson of Franklin Lakes, NJ), or another like bandage or
wrap. Alternatively, the chassis can include combinations or layers of material including but not limited
to, films or films laminated to non-woven fabrics. Films, if used, are those having heat sealability and
which are capable of being easily thermally fused. Non-wovens, if used, provide support and integrity to
film layer substrates. Non-limiting examples of suitable films include polyethylene, polypropylene,
nylon, polyester, polyvinyl chloride, polyvinylidiene chloride, polyurethane, polystyrene, saponified
ethylene-vinyl aceate copolymer, ethylene-vinyl acetate copolymer, natural rubber, reclaimed rubber,
synthetic rubber and combinations thereof, Non-limiting examples of suitable non-wovens include
nylon, rayon, cellulose ester, polyvinyl derivatives, polyolefins, polyamides, or polyesters,
cuproammonium cellulose (Bemberg), natural materials such as wool, silk, jute, hemp, cotton, linen,
sisal, ramie and combinations thereof, Furthermore, the chassis can comprise a variety of layers of

various materials, and can be designed in specific shapes and orientations.



Because some alternative embodiments herein comprise thermic

components comprising at least about one heat cell comprising

exothermic or endothermic compositions, the material of the chassis can

W pesiieedste to air. The chassis material can be permeablePGTABIN0DId&T20

that it does not inhibit any exothermic or endothermic reaction within the

thermic component. The chassis can comprise materials including but not

limited to ACE(r) bandage or wrap materials (commercially available from

Becton Dickenson of Franklin Lakes, NJ), or another like bandage or

wrap. Alternatively, the chassis can include combinations or layers of

material including but not limited to,”films or films laminated to non-woven

fabrics. Films, if used, are those having heat sealability and which are
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include nylon, rayon, cellulose ester polyvinyl derivatives, polyolefins,

polyamides, or polyesters, cuproammonium cellulose (Bemberg), natural
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layers of various materla s, and can be designed in specific shapes and
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example, such stays may be embedded internally in the material of the
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consisting of bendable stripes of glue, polyethylene, polypropylene, rigid

plastic, rigid metal, and combinations thereof. The digit-receiving
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e flexible retaining, element. Alternatively there can be more than one
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non-limiting examples of which include a slit and a slot, and combinations
thereof, arcuate and non-arcuate shapes, and combinations thereof. The
Attacligitntddemeng aperture(s) can be thumb-receiving apertures such that the
thumb anchors the thermal covering in place during installation and use.
The chassis can also comprise a flexible retaining element. Non-limiting
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and the like. Attachment Element The thermal covering of the present
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using at least one strap portion and/or adhesive,



As used herein, the term "releasably attach" refers to that property which

provides for initial permanent attachment of the strap portion(s) to the

body portion of the chassis to secure the WO

ROOBB2B78PCT/11B2007/053620 thermal covering aroundai8er67/053620

hand-wrist area, and subsequent. detachment of the strap portion(s) to

allow removal of the thermal covering. "Releasably attaching" also refers

to the property which provides for initial securing of either a disposable or

reusable thermic component to the chassis at the thermal region, and

subsequent detachment of the thermic component from the chassis. The

user may desire to release the therihal covering or thermic component

and replace or reposition the thermal covering or thermic component as
thernpitep it it dor SptimaAPINeriiic Bafivan). NEsEakdthdrammime e strap
portidpeymanient mtiackiment thefars dovigining and securing the thermal

covering about the hand-wrist area in such a manner that the thermal

covering remains physically joined and secured about the hand-wrist area
« tachment ent fqr securing the thermal

R O T e B S P R B er o

dispshblesis IHEIP SIPAPIDEPHONISIL & Srchrsss %ﬁ&&t@@@rﬁﬁ%@f&ﬁ@@ﬁ&bm&m
detachhemttacheneshaletoanbean hemnyoftasvarietyotmenans fRiatackingse the
lhem? Pc\{)gee d thattﬁ@re ?Cttc%%b @n%g IS({ %l:e ag’g 91!%0 %‘C%%r%%é %]nC(I)I\r/er[n 1 thermic

examp e€ of suich attachment ents inciude: hook and 0op systems,
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the flexible retaining element; or adhesives such as skin contact

adhesives incorporated into the chassis and/or the flexible retaining

As BlRMeRtn NRN GBI @Mhediment, e tachmenhaleBaMGaRe thermal

|nclu e h oka d loop fastening systems, for e amEIe VELCRO@. For
covenn ﬁ -wrist area 1n such-a.manner, that ttl covcn remar gﬁyswally
€ CNassIS Can comprise a plurall OOp mem ers w are

jOiﬂ%ﬁhﬁéﬁWﬁh@ét@@ﬁ%@ﬁaWﬂHﬁymg mﬁwm%ﬁ)p members serves as
one-half of a releasable hook and loop fastening system. The strap
portion(s) can comprise a plurality of hook members which are releasably

Suchaeﬂ%ﬁ'ﬁgll‘? IR, G IRERMEMPRES R HRE Chassis a&%tséﬂ%’aﬁa%%{réﬂétay&fa user

hook members serve as the second half of the attachment. means.
can ‘?88&%%{%%&% the AB RIS Sff&?r?%&‘/%{ﬁﬁt;?ro‘faﬁr?&ﬁﬁeﬁ%ﬁ@ﬁ&@mem Of akit.
The Rartioutarlylpreferced leommembersisnayicompsiser anychiagp powefd khit the

attac%ﬁ? Ba}’élégslﬁ’)%l?s K@H&ﬁﬁn@ﬁ%@h%ﬂfﬁ@“&yﬁﬁé@ bf such attachment elements

include: hook and loop systems, for example wherein such systems are integrated into the chassis
and/or the flexible retaining element; or adhesives such as skin contact adhesives incorporated

into the chassis and/or the flexible retaining element.

In an exemplary embodiment, the attachment element can include hook and loop fastening systems, for

example VELCRO®, For example, the chassis can comprise a plurality of loop members which are

formed from fibers of material. This plurality of loop members serves as one-half of a releasable hook

and loop fastening system. The strap portion(s) can comprise a plurality of hook members which are

releasably attachable to the loop members of the chassis. As such, the plurality of hook members serve

as the second half of the attachment means.

The loop members can be formed from a variety of known materials. Particularly preferred loop

members may comprise any warp or weft knit fabric having loops knitted therein, or nonwovens or



WO 2008/029378PCT/1132007/053620 9 nonwoven laminates capable of

supporting hook attachment. An example material for he loop members

includes an Aplix knitted loop available from Aplix, Charlotte, NC. Hook

wenwegngssan be any of a variety of styles, shapes, and/or d@a%iigx907/053620

depending upon the use. The hooks of hook members can be bent shafts,

mushroom capped, harpoon-shaped, or any other suitable shape. The

hooks of hook members can be unidirectional, hi-directional, or

omni-directional depending upon the application and companion loops of

the loop members. The hooks can comprise any of a variety of different

materials, including polyethylene, p8lypropylene, nylon, polyester, styrene

block copolymers, and the like. An example hook for use herein includes
nonveyEAIBAGH YRR HoREP U REPEIARF MY albR FrAmP & SICTEh i difgloop members
incIluNS ail helhdakis:ofdopakamsmliers apé-clihsaetin ¥Gnjunction with the

companion loops of the loop members such as to provide peel and shear

forces that are required for different applications. The ordinarily skilled
Hoolg preaPriitr FeESGHIYe tRaCY Ohrel oh ditffepubIctiiiee Higapinggtpon the use. The
hookexylicitkyaieseribed hebetn srdy, bewtitizadapped dditieon optiedadyaan other suitable
shap@.dl?ﬁesh\{)%ks?‘mgl?r@eﬁl@ sccglﬂtéé:ﬁﬁgip&?yrﬁﬁ,qlﬁﬂi%%gﬂﬂ%?%mﬁﬂ[&lamﬂiﬁdepending

at at least one adhesive region, to further help anchor the thermal
uporGe &Rl BT HRBICARGAN AR L AR SR IR AN i G nitaliafhayprise any of a
varieappliddfiomofidthe dhamiadiogyetngykmopplimiting: exayipie ohanadhgsvelock

bl 0L wiit tinyention : .
copo?liﬁg@, %J@(hﬂ.lﬁﬁe‘?')xﬁ‘&&)ﬁff&‘i@ ﬁ@&@!&?ﬁ?&ﬁéﬁ%ﬁ%ﬂﬁ ISR B@g@&%ﬂ%ﬁﬁ@ﬁf ks,

-539B available from National Starch & Chemical Co., Bridewater, N.J.

commprsiaiheARiRIFRBoNER: Fhatisrmal dvdnnt of MrekJreelRtiRehtsh
conjaisgoooniprises @ tivermiegonigerient nEhddheratesconpeidented and shear forces that

are r@&@i%@qpxl %1@1%%&91@4%% 'r"fﬁé/ %@fpal}{lmﬁg@gﬁt% REJH? x@%@F%@Sﬁé% lariety of
n

removabI\E/3 attachable, to the chassis at the thermal region.
othe e e B S LUt SiE SRR G B SFHIE ESponent. of the
invention can include at least about one heat cell formed integrally into the

In a RS, dDRIROM SERRLNY &singleskse thermah caveingn ALEINREVEY: G ple at at

thermic component can be a separate component that itself can be .
least fiap el srefetdabiEnt e EPRTIL BRTPBhENETY elidBb e ASH Tt g e erly
duriexaseple®incl apdicausal] b atable andnge e atablentltver axicgdnop emeditssive

suiBALEIY. RAY SIS tREAMIG LOMROBRNIS i SI8CIHG. RAWELEsk RRIFIG Ailable from National

_ comﬁope‘nts, electromechanical thermic components, moisture-generating
Stargh & AiC RIS HONEREE 4 e like, WO 2008/029378PCT/1B2007/053620

The Thermic Component

The thermal covering of the present invention also comprises a thermic component. The thermic
component is attachable, meaning either irreversibly incorporated into the chassis or removably
attachable, to the chassis at the thermal region. In embodiments of the present invention, the thermic
component of the invention can include at least about one heat cell formed integrally into the chassis,
thereby creating a single use thermal covering. Alternatively the thermic component can be a separate
component that itself can be disposable or reusable. If the thermic component is reusable, non-limiting
examples include reusable heatable and reheatable thermic components, battery powered thermic
components, electric powered thermic components, electromechanical thermic components, moisture-

generating thermic components, and the like.



The thermic component utilized herein is suitable for providing heat or
cold, as desired or needed, to the user's body when secured in place, In
an embodiment of the present invention, a separate disposable thermic
vanp@iemiBomprises a heat pack comprising at least aboutRsIT&B2007/053620
including a plurality, of thermic cells, for example heat cells. For example,
a disposable thermic component, whether separate or integrated into the
chassis, can comprise one or more heat cells comprising a
thermoresponsive material, for example water, such as described in U.S.
Patent No. 2,602,302. Wherein the disposable thermic component
comprises a thermoresponsive matgtial, the disposable thermic
component can he externally heated or cooled prior to use, as desired. In
The BremisrteamrdHBEahetne et EtRENHID e SRtoT et CO AR ggeded, to the
user'leastyabisutsenecthi@rphicecétl arcandplising ailexotherniicaar endatpernridisposable
thenﬁ%f&ﬂf?ﬁdﬂ% m&%ﬂfé&“Qﬁpiﬁpi[l(%&ﬁ{mgﬁgc{ﬂ@m NI TN @% Uy, of thermic
disposable thermic component that is exothermic, and oxygen-activate
cellsyier grepBiish tH&rmic component comprises a heat pack having a heat
pack body and at least about one heat cell fixed integrally within or to the

For e?ghlﬂg re c@! %l@bﬁleﬁ&ﬁ’xﬁg‘é myv I&ﬁﬁré%@r %ﬁaﬁ%@&P%Ué%élé& 1‘1&‘3&6\’%]@&3 can

the structure of the heat pac %} at least a portion of the heat

COMPISP R %f&%&ﬁlbéﬂ%ﬁ% AHepaieehar e mﬁsa%@ﬁﬁmﬁg Préeftch as

desciive@ntiOry. dispodéb|e 4hEoTc bhmponents reaolidyadaptabiedfosnusenwithes a

thprr%?e &éﬁ@%ﬁ%&%ﬂ%ﬂ@& ogﬁﬁgﬁgﬁglé% o‘ﬁéﬁ'@&l%c Ux%rrP ﬂ'}tr%ﬁé&p& cooled prior to
6,020,040 and 6,146,732; and WO 98/29066. In a particular embodiment,

use, g 495k pack of the dlsposable thermic component comprises at least one
continuous layer of a material, which preferably exhibits specific

In odDEIMARINSICBLRIORGHISS, /Pdha-Rld &Myoqmgmg}f@és*a%&&%ﬁl,%amghhermw cells

comprise an exothermic composition, wherein the heat cells are spaced

wm%{béH% ARG ARSEViiFPOP TS TRIS SRRt F BRHEHR patie P Gt odigient of the
invedlesdried inlthreabbvkepatentsyamdnpéatent applicationsd Suchhaaitveetsthe
dxsp&%@l@'&?&rp@ &9@%% r@Q@ﬂpﬁ@Q Q&S@Q ﬁ‘é@i@ Iﬁh@ﬁéq H&@t 5‘&[&%3&9 Qfdﬂi'tqcast about one heat

ChaSSIS at the thermal region if the entire thermal coveringisto b
Bb@%f‘é YA théedhe ﬁ‘r‘i‘r‘éf%’&‘j‘rﬁ%ﬁ BFit BaTk Ba%n W@&fﬁl%h‘??ab‘feu“s) is fixed
withghassisiofithel the hmwabedverityges leekr thattitmeoeiire: devidebislacmnpietisen
pernfligposable device. Alternatively, the thermic component can be
releaseably attachable to the chassis such that the chassis can be reused
whether or not the thermic component is reusable. WO
In a POOB/R2OBTFSRE T, I BRGOMIS 862idd. Ngrsihiitihgrexamplesafsmatéljaklaptable
for uSY! %@Iﬁlé%éﬁﬁm@m@p@@&xr 9&199%@1%&19@%9 Sal?Qt\éﬁt%§l6”(%|94f@5nd

the chassis bo % In an embaodiment of the present invention, the

6,14 04130 8BHIN ARSI Bo G REI T ES i ELEcs IR R rididha digppiake tremic
compalig fixecbwithan lorstodieamaterial ofethe chassis bodyhardfreabigatpaok specitic
therr%}ﬂl\ysﬂ;ﬁ% f&h@@Uﬁé‘ﬁ%lﬁ%‘%ﬂ@rmﬁm%%%%hsqyﬂ%%%ﬁ%@m%h%ﬁﬁm

functions independently of the rest of the heat. cells with respect to heat

oS AH  BRG it ENE RAAPEB AP DS L Kb R e SPBEIRS Pfge: pack
bodyproviding hiBathsabhvasexcsthedpic tompositions Sneicheswasiidlen also be spaced apart
and EOIRISIHINS hE]LRLErY %ﬁ”%&r‘s CQ%Q%EM%@%M Ih@lel,lgl?uréﬂqermal covering is

exemplary heat cell contains a densely packed, particulate exothermic

10 be RBEEIion tatteAREHIF SHY PR SRS BhtRiRetEP AL cansiAREheahgag! covering
suchtthetehothemdivico mpoesitioncadiipeseoimpressedlieno @y bigrchtahdehoreshogpnent can
be r&@a@@ﬁ%l?@ﬂﬁ%%@@%@&@a@%E‘ubt‘?@ata%u, he Neatealis of R AEESERY: the thermic
invention can be present in any numher, and can have any geometric
comppneRiis Leysaifsk, triangle, square, cube, rectangle, cylinder, ellipsoid and
the like, all or none of which may contain a hole or other reservoir through
the middle of the cell. An example shape of the cell comprises an ellipsoid
geometry. Alternatively, cells having geometric shapes other than an
ellipsoid shape, for example, a disk shape can be used.



The heat cells can be integrally formed into the chassis or can be formed

into a heat pack used separately and which is releasably attachable to the

chassis of the present invention. Composition An embodiment of an

wxothermissomposition, suitable for use with the thermal coveningo6thgs620

present invention, comprises a mix of chemical compounds that undergo

an oxidation reaction during use. The compositions of the heat cells

comprise a particulate premix and a brine solution. The particulate premix

comprises iron powder, carbon, an absorbent gelling material, and water.

The brine solution comprises a metal salt, water and optionally a hydrogen

gas inhibitor such as sodium thiosulflate. Mixtures of this type react when

exposed to oxygen, providing heat for several hours. Preferably, the .
Nony é%fﬁéﬁfﬂ‘é“%’ﬁﬁ?ﬁ@%ﬁﬁ&ﬁl SoiApIFseIshs petRagiabadniRcdrderinfidiied above as suitable
for tgornpeihagythat undergo an oxidation reaction during use. Alternatively,

the exothermic composition may also be formed into agglomerated

granules, direct compacted into compaction articles such as granules,
In a“p@l%?%‘%l etdhepiaTon %@gl%@?ﬁiﬁfﬁ?%@%ﬁ%‘f CW@%@@@‘EQWSN‘EMIIW of
indivIdiBRQAT/53620 d2hihe exdtheimial cdhpositansadeined herekrichmipeThe heat
cetsREEBAIRY By PRNRIMEN UG RGN COMPASILON AU RRIRNA AOPIABO e hea

premix with the brine solution. An example heat cell can comprise from
Censé’ﬁe’tff’@%fgti%hﬁ%t g5Faifix B@P‘Eéﬂ%eétﬁﬁﬂi O YFRRTS 6‘fypgr‘é?‘?*m? ﬁ%‘?”&%*ﬁ“‘m for
provahg iem sabioat & digram sofjrinesoluition pebeatb topaddaeis IhEagsaons@filization

comPIIRROIHARR RET 8&@&5‘;&1&&&%&%‘8@4& %‘%IBRQSJFQ&Q Mﬁﬂﬁ?&e&tothemuc

invention can comprise a total cell weig per cell, of from about O

CompHNG tor aBBGA @%ﬂ%}mmmem SHbUD ToE S B %fif&?ﬁ%
comgyFerios,cantdealtannaibee iy franmaleit: 2r5igrdnisrédabe pla3: ¢ iamnsach et cell. The

heat @@ﬁ%tta?{ﬁy&&9@&9@&%@%&%@& l§§x?&%'§f§ﬁﬁlﬁ‘ﬁ%‘r’ta%ﬁ%dﬁ%x@%w&romem shape, e.g.,

component at concentrations of from about 10% to about 90%

disk it EREAHRARF I SHRCal P B8R ot 0th A habmaltifeny tr ot disy pay contain a
hole 508hto rateout 8w dhyhweaighiicofftihe adimpositiomNdnplimitingesilitadleises an

elhp&%‘ EdAY ITRNPAISY INGIVAS GaSIARROWER! SedHEEH a!ﬁ%'ihB&)‘Mds‘ﬁﬁpe for

electrolytic iron powder, scrap iron powder, sponge iron, pig iron, wrought
examply, aifolersiedse e alloys, treated varieties of the iron sources, and
the like. There is no particular limitation to their purity, kind, and other

The %%%gﬁg%%n 80 1&9&9&‘?@ F&%ﬁ@ &LB%@EQ&@%R%W@H)Jﬂ(ﬂrﬂwgﬁeat pack used separately

heat-generation with electricall % conducting water and air. The exothermic
and Wb SHigRO Y baehrhs iR arias ‘gﬁlbetﬁ%?‘?@téﬁmﬁlr‘f‘bomponent at

concentrations of from about 1% to about 25%, alternatively from about
Com%({glag@bout 20%, and alternatively from about 3.5% to about 10%, by
weight of the composition.

An embodiment of an exothermic composition, suitable for use with the thermal covering of the present
invention, comprises a mix of chemical compounds that undergo an oxidation reaction during use. The
compositions of the heat cells comprise a particulate premix and a brine solution. The particulate premix
comprises iron powder, carbon, an absorbent gelling material, and water, The brine solution comprises a
metal salt, water and optionally a hydrogen gas inhibitor such as sodium thiosulfate. Mixtures of this
type react when exposed to oxygen, providing heat for several hours. Preferably, the exothermic
composition comprises a particulate mix of chemical compounds that undergo an oxidation reaction
during use. Alternatively, the exothermic composition may also be formed into agglomerated granules,
direct compacted into compaction articles such as granules, pellets, tablets, and/or slugs, and mixtures

thereof.



Carbonaceous materials and mixtures thereof can be used in the

exothermic compositions. Non-limiting examples of carbon suitable for use

in the compositions of the present invention include activated carbon,

wore@estizasesl carbon, and mixtures thereof. Non-limiting exaraplesef7/053620

activated carbon include activated carbon prepared from coconut. shell,

wood, charcoal, coal, bone meal, but those prepared from other raw

materials such as animal products, natural gas, fats, oils and resins are

also useful in the particulate exothermic compositions of the present

invention. There is no limitation to the kinds of activated carbon used.

However, activated carbon has supérior oxygen-adsorption capability.

Different carbons also can be blended to reduce cost. Therefore, mixtures
The gl Horsdaiacd Serein R prerasit DeRtBrH as hratreirg omposition
and 12008/02937 BP Gl 1 32001158630 tkd. The axotpie iiccehmpositipns Glom about
0.4 g‘iﬂ&%ﬁﬁ%ﬂﬁ%’b‘é‘? @éi?ﬁ') Q‘b%gtcﬁ p({ﬁ‘?se 2?&9%@}1 ga%'!ll 1mﬁ%tlall?érams of brine

concentrations of from about 1% to about alternatively from about
solutiage e SHIGHEPPEYA- A8HTFOPh A6 P 981 Aellt T@% APGRRISIGRE Ot maosition of the
pres@xothartiniccaomposiiongbhehbsatbent galling fmatebiak 68aiias thebout 4 grams,
alterﬁ%gayquﬁfa‘ﬁﬁﬁef P Er\éﬁlxgﬂll)fbg[lt@§ H?éﬁ?s"%n‘ﬁ'&ﬂ!a‘?n&ﬁ%ﬁ’?ﬁb?}ﬂ Ié%t&lt 2.5 rams to about 3

exothermic compositions, to gradually supply water to’the iron powde
graéomponent and a controlled rate. examples of suitable absorbent

gelling materials include those materials that have fluid-absorbing

The &&B&ﬂﬁ%&ﬁ&ﬁﬁ@n@%ﬁl }’s@r&@%& &%%Po%%'&@?{yo‘%& %P?&n&iﬂ%@c%ﬁc%%tmm of

based on a polyacid such as polyacrylic acid. Examples of commercia

from 20gH5 e .a%f\?a&h%%fe %ﬁ?fﬁf&éeiﬁg@é“ﬁﬁ’%é%%’a‘t%ébak}‘a?%%‘%Pﬁ“i\?fb‘ﬁ&hfmm about
50% Shadloubéii Jo tatedightGhatanoaggsitidiN, USA. The compositions of the

present invention can also comprise water holding materials at

concentrations of from about 0.1% to about 25%, alternatively from about
Nonmiin %o“&ﬁalﬁ%w5%&%@?9?&%@5}%8m%eaw%%%bﬁ eRBORger
clecowbighired tioe Gompesitionpddsef i padglitiomapiyater-voldghgimatenials steels, iron
alloy'sn cuge WQ{'EH&UJJF%&PJIP E&l{%‘é@%@%hy\ﬁ%d Pﬁlg‘%@@ o"iéQR&H&Mm‘RQ&%o their purity,

cloth having a large amount. of fluffs, short fibers of cotton, er scrap
Kind, peg ARBIETRISTHST; Sujoap éb%ﬁb%’rﬂ%&?éf%él\’ébﬁ*éooﬁ‘r%‘&féﬁ% r%ﬁ}é"amn with
electpaliimersianagesirnsacarboxymethylcellulose salts. Other porous materials

having a large capillary function and hydrophilic property can also be

used. Examples of absorbent gelling materials and water holdin
The grafriais %%Wbﬁtﬁﬁﬁ&?ﬁ%‘ﬁﬁt%ﬁ‘t?‘saé‘i‘é %‘?f(fﬁhﬂ%%@?%&“g%‘\ﬂfé’l‘i‘%‘o“ of
from@®Rdtent Application toatbtl 8319 26oul A exdtherdiit, codgesitiovgyofom about
3.5940S BEGS e, IRYENS ﬁggg,%bggﬁg@t least about one metal salt at

concentrations of from about 0,5% to about 10%, alternatively from about

0.5% to about 7%, and alternatively from about 1% to about 5% by weight
Carbohiheeompositiand Nomsfimitiergoé xanplesdihnetad saltsigsefuposithes. Non-limiting
exanRAUGHIALEAXAIRBIMIS SRMRASIians nckidg &ulfﬁsgém%h@&fﬁw&déwé\&@m

potassium sulfate, sodium sulfate, marlc%anese sulfate, magnesium sulfate

corb S PAB S EHIB AN S 8 B GBS pBEAEgR oo inlude
activehiorideorspeunddndoride poalshain ehidridercmdnganbse ckldride those prepared from

othefAQ Hﬁ%Hm %UQ ggi ﬁlxﬁﬁpﬁ%&p '9&&91%1 Qaﬂ dféﬁ"iﬂf{ %ﬁé%[&qm’%‘g@ useful in the

carbonate salts, acetate salts, nitrates, nitrites and other salts can be

partigulay “ﬁ‘f‘8%WB%&P@B%?&P%{HBF%%ﬂ?éﬁ”&iﬁ%ﬂ‘i‘n & B, i Hie kinds of
activanatahsalisiexistinhichrcan alsd ke uskd, salwneroxzocmifinationgtability. Different

carbons also can be blended to reduce cost. Therefore, mixtures of the above carbons are useful in the

present invention as well,



WO 2008/02937KPCT/1B2007/053620 14 sustain the corrosive reaction
of iron. The preferred metal salts are sodium chloride, cupric chloride, and
mixtures thereof. The particulate exothermic compositions of the present
weentgeaEso comprise water at concentrations of from abowiCI%Boaiosis20
35%, and alternatively from about 5% to about 33%, by weight of the
composition. The water used in the particulate exothermic composition
may be from any appropriate source including, for example, tap water,
distilled water, deionized water, and mixtures thereof, There is no
particular limitation to its purity, kind, and the like. Therefore, in a
particular embodiment, a heat cell 6Bthe present invention can comprise a
particulate exothermic composition wherein the particulate exothermic
The ¥REBRITIENTOONYIS 5 18 PTREiR HH6HAOYEte HIEST T09r By Retghinsfipdial at
concp@wder; M yfranvahaut t%vta@sonREYatbyiweightiafa jcatbaboselectedd from
abou‘??&‘%&h&)&ﬁ"fé@ CQ”S'S“H%P L%QX%E%S %9%3&89 3GVl %% g e%hge}ﬂﬂmal

mixtures thereof; c ffom about 1% to about 25% by weli
enabgﬂéébfrﬁé?ﬁt@é|ﬂh§%€ﬁa@ém¢q¥a\ﬂhﬁl%@é¥aﬁ%@rﬁméﬂ&i*félfb? Fﬁ&ﬁ%ﬁ‘&iﬁ%@smom
to gridiale; aBeiY BSE0rpithainch (pdy et apondniOmio: abattBd ¥ady weight. of

water; wherein the particles of the particulate exothermic composition are

combined in a pocket, formed in a unified structure of a chassis body or a

Non figzti el Doty cE St AR SR 4t g Bispo B i Aass Mt pdhag have fluid-
absoleasipaesuifacecis eogepesmeahleodptionalvaemponeantsat kiged on a polyacid

suchtl{]seggona I%% earéﬂlg éanﬁngsr Brl‘l 081%%&92{1@%19 ‘iatﬁ&% g&% DY&M&P‘Qh%@QpOIyacrylatcs

g)&) %‘lncorporate a component, such as a sep substrate layer or
avai EneheateecriritonthBaatestailof M%Achasss body or heat

pack body, comprising active aromatic compounds, non-active aromatic

The && H%BangsSme@Igm%ggngﬁ!(%cé%eﬁsgrcg { ?ﬁé@%@ﬂ%ﬁlﬁ al%@t@%ﬁal%@oncentranons of

~ mixtures thereof, to be delivered through the skin. Such Sctive aromatic
tromeions G TRE iRIticS Thaterat SRR EPRS. rhiRGhwarihapdgigmatively from
aboue Uzady pbas; Vhlba,Wwalsgnelahe antchvatious Bssentidl wilalthatecaniiegisedrials

inct®f \%Eﬂmﬁﬂ‘éa l}%%us%%@t&o&o%ﬁtb‘é%v@épW%&Pfﬁ%?‘?&%ﬁ% Qﬁlﬁr@?ﬁ PHER Enount of

not limited t0, benzaldehyde, citral, decanal, and aldeh
luffhyshoph AR OE AP R VARSI BT g SHHESTn Efa%fébb‘ﬁP%ﬁfeWﬁES‘ﬁﬁﬁ‘?ﬂfél?oOf water-
soluldlBtibigties; aiamins cantiviiat @geolis)analge sinacantienflamanatanying a large

c,apﬂ‘lil ‘g?‘P&ﬁuﬁm'ﬂ‘r‘ﬁ%ﬁ%hﬁﬂtb%EgM %aﬁﬁ?&géqggda%%lgﬂwmgﬂ&t gelling materials

imicrobials, and mixtures thereof. The thermic component can also

and }%ﬁ{mggn& %Wé‘é%léb%fbk?‘bfﬁbnééﬂé%ﬁ‘étﬁ%ts W 590 and 5,984,995 as well as US Patent
AppROOIBIORKOI3ITBRBP1KB2007/053620 15

The exothermic compositions of the present invention also comprise at least about one metal salt at
concentrations of from about 0.5% to about 10%, alternatively from about 0.5% to about 7%, and

alternatively from about 1% to about 5% by weight of the composition.

Non-limiting examples of metal salts useful in the particulate exothermic compositions include sulfates
such as ferric sulfate, potassium sulfate, sodium sulfate, manganese sulfate, magnesium sulfate and
mixtures thereof; and chlorides such as cupric chloride, potassium chloride, sodium chloride, calcium
chloride, manganese chloride, magnesium chloride, cuprous chloride, and mixtures thereof. Also,
carbonate salts, acetate salts, nitrates, nitrites and other salts can be used. In general, several suitable

alkali, alkaline earth, and transition metal salts exist which can also be used, alone or in combination, to



The above-mentioned components of the composition are blended using

conventional blending techniques. Example suitable methods of blending

these components are described in detail in U.S. Patent 4,649,895. The

HiisheiotaeTsic components, if using oxygen-activated compostigeg;/053620

whether separate disposable thermic components, or whether formed

integrally into the chassis, can be packaged in a secondary

air-impermeable package to prevent an oxidation reaction from occurring

until desired, such as described in U.S. Patent. No. 4,649,895.

Alternatively, other means can also be used to prevent an oxidation

reaction from occurring before desitéd, such as air impermeable

removable adhesive strips can be placed over the heat cells such that, ‘
S““W@ﬁ%%‘fﬁﬁ?é?&“r@rﬁ(ﬂ@ea he st e & eSS te Mekiisly, gyggc chloride, and
mixtackiviatiag.the oxidation reaction of the iron powder. Securing Element for

Attaching a Thermic Component The present invention can also include

an element for securing a thermic component to the chassis, if the thermic
The RSB RS FEHE LI HRAT AEBRePtE" tHie BT AL s 5P BB T B g gnirations
of freanhewdiy ohbovadisty of rieans fely dttacking, yytovided bk the thetmel the
com&&‘(@&hﬁgrﬁ‘@gé?efr‘iﬂ_@&%‘%8%?9%}@9&%%&%&&*&%%%9%@8ﬂ%ﬁﬂaxg leg)glr(opriate

Accordingly, non-limiting examples of such means include; hook an o
SOUTR P SFO ESRARFe R ST SHIEH SYSteE Ak iHtagirade ifts e thereof. There s
no paliaskidiandtihretthenmitycaimpanérits tkadhesives such as pressure

sensitive adhesives. In an exemplary embodiment, the attachment means

can include hook and loop fastening systems, for example VELCRO(r).

Therpigrca ibtiBIECHHE NS ta ’E&fﬁﬁ%ig e BrGTeitP EIMY L PREHIBEIS WhidH wiate
exotixrenformepbfidm fibersnohapataciddeldrigiphuralityngiokiom membxers sdrvasibout 10%
to atfdat e B?'&QLF& 184 Eﬁﬂﬁ&%e’?%hﬁw al&Qp ﬂc%s&?ﬂ!&g §§%tg%;; B‘P%&'&m selected

___component, whether reusable or disposable, can comprise a plurality of
fromy {8 R HB DS RR I Sr LB A A R The (oo Ehib&rs o) from
abouthiclhabsis 2A% buehjdineplurdktytohhodik gremtbel ssirye msdie seddne ze of from
abodd 300l NG ALACKIHERE MOAS:INEIARR MEMRRIS £ PE @M yherein the

Vvariety of known materials, Particularly preferred loop members can .
Part g LA WL 5 SR K PR HAG g PO e RESEC Enigraid 19y unified
strudnoRwovensserbadidr2008/P293% 8P, Caitibli3ae 0TASAE 20 A rdnwies wherein at

leas BRINAIES gqg@,?ég Of:supROrting hook attachment. An example material
suitable for the loop members includes an Aplix knitted loop commercially

available from Aplix, Charlotte, NC.
Optional Components

The thermal covering and thermic component of the present invention can optionally incorporate a
component, such as a separate substrate layer or a component incorporated into the material of the
chassis body or heat pack body, comprising active aromatic compounds, non-active aromatic
compounds, pharmaceutical actives or other therapeutic agents, and mixtures thereof, to be delivered
through the skin. Such active aromatic compounds include, but are not limited to, menthol, camphor,
and eucalyptus, vanilla, lavender, and various essential oils that can be used for aromatherapy. Such
non-active aromatic compounds include, but are not imited to, benzaldehyde, citral, decanal, and
aldehyde. Such pharmaceutical actives/therapeutic agents include, but are not limited to antibiotics,
vitamins, antiviral agents, analgesics, anti-inflammatory agents, antipruritics, antipyretics, anesthetic
agents, antifungals, antimicrobials, and mixtures thereof, The thermic component can also comprise a

sweat-absorbing component.



Hook members can be any of a variety of styles, shapes, and/or densities

depending upon the use. The hooks of hook members may be bent

shafts, mushroom capped, harpoon-shaped, or any other suitable shape.

Waoe2bmolkessof hook members can be unidirectional, bi-directioaalige007/053620

omni-directional depending upon the application and companion loops of

the loop members. The hooks can comprise any of a variety of different

materials, including polyethylene, polypropylene, nylon, polyester, styrene

block copolymers, and the like. An example hook for use herein includes

960 polypropylene hooks, commercially available from Aplix, Charlotte,

NC. The hooks of hook members até chosen in conjunction with the

companion loops of the loop members such as to provide peel and shear
The phpye A AT CUBRAPSHTOF ifferaRtsHispIREatibRecIHEg imantpsKiflsading
tech@tfisanpuihigcagaiie thaloasvanehipk tber BHpchenentdaeansdleh detail in U.S.
Pdteng(ng%t escribed herein may he utilized. Alternatively, the means for

reléasa Iy securing the thermic component to the chassis can include

narrow pressure sensitive adhesive strands or fibrils attached to an outer
The $rface t@érﬂﬁhe &bﬁamexﬁ@nﬂp@mgp&y@ar examgl eoth@ihmimiefmmpmp@mte disposable
the C?cncgr%moﬁ (r)?lv&e/ﬁ AP ARG elq tlcr)lt%‘ Ibee \a/ses Strc%rr]lgzrs] Oarx]pl:[:gee secondary air-

ayer o hermic component in-order to protect the a esive stran
imp@ﬁ@ﬁ@&@ﬁ%@&?éﬁﬁﬁdﬁ%@@f@%@r@éﬁwéﬁ%awwmﬁéﬁb@dlp%%%és described in

S. PuchtNeansipferablyrhas aystasgacheushgstheeatanspréaae af sRlation reaction
frornt Iggc"lrlrljrlfx:l CBéPcP 9 (@cesnt éhé‘ R tcglseegrh &l thgu{ q F%%%(p g FaQhe u?coﬁr%? aﬁ%ég?accd over the

chassis surface. This may tlona be achieved ti

heaté %th@rfoww’@ FRafsiR BF ﬂ%@pﬁﬂe F‘él&?ﬁi@é’%ﬁ tﬁénﬂ%wﬁ ReRdiTip Ghsrietivating the
oxidstiehrthatomechanisapentanglement occurs, In a particular embodiment, a

preferred cloth-fastening adhesive is product number 70-4595 pressure

sensitive hot melt adhesive, commercially available from National Starch
Sec ﬁggéplt al gttac &cftlferBrllgg,ewater N.J. As an example, this

adresive may be app e outer Stifface of the thermic component at

about 25 grams per square meter (gsm) by spraying; alternatively the

adhesive can also be applied by printing or slot coating. in either case it is
The desitablevthébtheradhesivdudenstdtamentddhecoutey suttfervs cofdéhe divermicthe
chasSRMPRREALSHC L aINe Rdhesivs Pieiaralially,adRRies QHNEQHES clement

surface of the thermic component. upon removal of the device from the

can By COMPTELS LUBLRRGdent i 8 PR B A aH o f HERBSTUE pPE e Bymic
comtivismetihde nvayehesiraightpdraletstlipgs. extehding frormmthlesedgeshoficans

mcMB@ nR20ARM0GRR A RPIGLLL 30RAHORIELONL (IBRLTIC iSRIINENGIN. il \Grassis

release paper then utilized is preferably a silione treated paper, such as
and Gip ilé%ﬁl?éféﬁ%é‘%’é’poérad&%?hvﬁ? *ﬁ@%ﬁypé?/éﬁﬁbgfél%% SFERRGEE of Leonia, M.

Kits The present kits include those comprising: (a) a reusable chassis

having a longitudinal axis and a transverse axis and comprising a flexible
In arbMpEf@i@m\hﬂiﬂm@mﬁém@t&ﬁh@m&lm%nmmrmlsﬂid Ibadispartigaystems, for
exaSOTORPER IO ICENG, ARRIUIE INIQHAN.SSh AR BRI ANTers which are

Jacent to Sald ermal region; an

formed from fibers of material. This plurality of loop members serves as one-half of a releasable hook
and loop fastening system. The thermic component, whether reusable or disposable, can comprise a
plurality of hook members which are releasably attachable to the loop members of the chassis. As such,

the plurality of hook members serve as the second half of the attachment means.

The loop members can be formed from a variety of known materials. Particularly preferred loop

members can comprise any warp or weft knit fabric having loops knitted therein, or nonwovens or



(b) a thermic component attachable to said body portion at said thermal

region. The kits can comprise any number of reusable chassis

components and any number of disposable or reusable thermic

wamporientss as desired. Since the chasses are intended to berasmed 53620

typical kits can comprise, for example, one reusable chassis and at least

about one, or a plurality, of disposable or reusable thermic components.

This is convenient. for the user, who can choose to use the reusable

chassis on multiple occasions, hut dispose of a given disposable thermic

component subsequent to expenditure of that component. In various

embodiments described below, eadit reusable chassis and each thermic

component can be separately contained each in a secondary pack
nonvEAN e 13 45¢ KARRSLE tffetmer as Roekrigie kiteth e%ﬁé?cméﬁt%&‘éﬁﬂﬁéﬂﬁ%&@ﬁfhe loop
menihyte Hiorwhe reind ke dispasablatbeimic comperen inglidesantte, NC.

oxygen-activated exothermic composition, each disposable thermic

component can be packaged separately in oxygen-impermeable
Hoolp eREIREGHIREIFILE! THERICOT RS TheRentiHAE HEBRIEAACArEd iscipfthf use. The
hoolﬁ@ﬁ%@k&h@\l&@ﬁ@%ﬂﬂ@hﬁﬂ@rm@hﬁmﬂﬁﬂm@h thedsseiisphand-anyisther suitable
snapBr5% TOSSER4G,GAO RaYE 4 AAsTRREIAG, BPAITLIG I BPANCIEIR: HdPacpending

sleeve comprises an Interior, a first end and a second end, both of W ich

uporghe HHERATE RSECHRPSHRBEORS EBE MRAEHECE oIS RAAST B JARESSrY of 2
varioty it difise i ng @i yinbludide sineeth e gl ihetigite egiiv pglaperfurada: block
copotﬂﬁ_JeBt C*s‘o'}?d% 13%%‘;}&'% &ﬁﬁpﬁ@'ﬁ&ﬁ&%ﬁ%@}/ ?n‘%f'i‘&laés%ﬁl?&?&%& AMooks,

h materi uding, but not limited to, natural, reclaime
Com%vf?eﬁ&évmﬁbl@r@owﬁﬁfe IR ENBly e RBORfUretk Aiebers are hosen i
conjineialcaendecaiahizaec polysithylenep ardibthe ik skhese iatpsialsicaivar forces that

are rgcﬁlt %H%Ly dﬂfé'éégﬁap\é\{@a@&@‘%%ﬂ gf %TJIL%Q 917 9%3(9%%%%% that a variety of

nonwoven materials; knits; films; elastomeric scrims, films, strands,
other3EhEeRSFERNY ARk atsIs RS RRARSHISA e Wi dmentioned

materials; and the like. Packaging for the kit. may be any of a variety of

types, for example, a carton or box containing the members of the kit. The

Altemeteﬁﬁv oI EY R Ihstrutfiv s Sisefe BN ghe Gprethids ifidude
narr®@f: pritten Jnstivetians wictorad sasiststionshand gombinatiaasdhasendic

comocpn%n r E&?E%r%”%“%@ crml\/lxg%? ?)ncn Iggnlg' ser}(ﬁb%' I% ]9 q eR ﬂﬁgd to adhesive

nvention com rlsest € mammalian user re ovm erma coverln?
stranig A (1 pRCkHY G R B P ﬁ@&?@%@ﬁﬁgleé&/@m@fgttmﬁéhﬁ%wmﬁt rom
pren@fieR 1aRahsaey fmtilf;gtth@mammeﬁte@amm@ﬁhedaamﬁéauglﬁﬁe&r@mpm@g stronger

bon(} & ttoa&grnél% at elejnﬂm QB&{IHE}%J Iexébégt L%% % ggh%r EA L,asc G%'Qrtﬂf?om@ to the

of the thermic device Is rOX|ma fo the surface of the user's skin such that
targqhehidigis ﬁ%ﬁ%&fbﬁﬁ@d@%ﬁ?ﬁ%ﬁﬁ%ﬁm@g.%f&@ﬁﬁﬁwmﬂf&w%m of the
outethermal covetingnearvhedappliachwith anehantedf.dgsired, @datsable

sleeve can he applied. If heat cells are used, over about a twenty minute

period, the heat cells present in the disposable thermic component.,

In a RfetHISE erbepiarete CBIBBRETIPBiSMaS SRS ANy RFG thavEHsE k4 J0a mpssure
sensthe digpogaklpcthermic ceriponaniitolcasult e saiathiny ki iempe @iureny of

Brid %\Q‘QQIUE\T 248%%) tgn 4%}' ét%rgaa%g Yvérl%g} g‘g %{;ﬁf@g % @e%%%r ﬁ\%&% &9@ themnc

out. 8 to about 24 hours, the exothermic composition of the heat cells is
COHl@ﬂ‘Efé‘féﬁﬁaW %ngr square meter (gsm) by spraying; alternatively the adhesive can also be

applied by printing or slot coating. In either case it is desirable that the adhesive penetrate into the outer
surface of the thermic component such that the adhesive preferentially adheres to the outer surface of the
thermic component upon removal of the device from the body compress subsequent to use. The pattern

of adhesive produced by this method may be straight parallel stripes extending from the edges of the



After the thermic device, which can be disposable or reusable, is
expended or has cooled, the mammalian user removes the sleeve, if
used, and the chassis from the hand-wrist area. If the user is using a
thenmaleyaring of the present invention with the heat cells farmmdoo7/053620
integrally into the chassis, the entire chassis including the integrally
formed thennic component are disposed of. If the user is using a reusable
chassis and releasable thermic component, the manunalian user removes
the thermal covering from the hand-wrist area and disposes of the
expended thermic device, or stores, reheats, or recharges the thermic
device if the thermic device is reusable. The reusable chassis portion of
the thermal covering can he washed and used again with new disposable
therrfieeprie evicd§cor kebeprpd Wensabredicpraier day-EE 0BT P bagesr 8 e 24 KSD
releaidtpge HSEm MY 20080203 TBRG THES2007 43620 19 Non-limiting
Embodiments of the Thermal Covering The following provides non-limiting
examples of embodiments of the present invention. For example, a kit
Kits comprising one reusable chassis and four releasably disposable thermic
components is provided to a mammalian user. Each of the four disposable
thermic components is separately packaged in a secondary package to
The inpritsit knitiaibdcohehecerptifataic reaction until desired use. Fig. 1 shows a

fullyydisporableiembediment afithadnvention semprsinga ehassiscdBprising a

haying 2 longitucinal axis &.and g ransyerse axis B.and OmBISINg &, rces o
flexible bo ﬂﬁgr o 12 HaVing at l6ast one trhéivrmaell?eglon 34, wherein the
bodigipmaorink2rasimp tiyesshnadl bodtedigin redaidinsgnafetaidrtargzhiesioph and
thedyody-pastian d2anenasiaaanide taa thermaliegiondndhe peesant
invention can also comprise a flexible retaining element 18; wherein at
least one of the body portion 12 and the flexible retaining element
The &B%ﬁﬁ‘i*i%%%eaaﬁye?&glgﬁh‘éfﬁé‘ﬁﬁi%?%ﬁs&rfﬂ%‘?@?&iﬁa&f‘ RIRSHBHEGH tHigposable or
reusitosihgoriticenniand thedfexibl Sietaining.eiemenh t8dsistretabadbte @loag kits can
comé%%el,qggé%w ! SRS§e€\%mﬁa?ﬁ?ér?d%ﬁiga@ag!ﬂktﬁ&c,%M%%f%ﬂ%flltw ﬁi;pﬁ)ﬁbb or

own distal to the retaining element. The present invention also

reusghlp i BEs QHRERANE: cOMTID ARTTEDONAtEA RS- Y Fitegicaly foriteheiftgable
chastherbagjtipbrtiansizatusdishthenmatiregidispbdpantepampsisipgeatpluratityent to
expd Eﬁﬁ@%?ﬁ% c%%l{?%gh@.d integrally into the cha}ssis 10. Also shpwp is a.

single strap portion 18a as the flexible retaining element, which is

stretchable. Single strap portion 18a comprises an attachment means 24
In vﬁmmﬂﬂmgi ﬁﬁ?ﬂ[ﬂ{ﬂtﬁkﬁlﬁﬁ@l&hﬁ/hﬂﬁk ﬁﬂdﬂi@&pﬁ%{eﬂm&yﬁtﬁm?: thenp@ekt can be
sepPRIHOR ALWIEH 15, ShOWR, A1 A RENEE, AY RG] 3L A8 d 6 LHRSSIS, %Q%Pesm. In

noted above, can include loop material to which the hook portion 26 can
embgdigieRt S SEe GrestAE HHEMAAPESTERITG (SR SR M RSPE C e s a0 oxygen-
activHuustatesanccmbadimeant oh e invdntioniiavimgpbaxmstriappeitiapsi k8mrately in
oxy%%ﬁﬁlﬁgn‘ﬂmﬁfé ﬁb g&%&g@d each of which has an attachment means

4 hook portion 26 thereon. Also shown is a plurality of heat cells 22

integrally formed into chassis 10, and an arcuate digit-receiving aperture
The kfsdittad pocthe BivepipoctionsdliBlindig. fR1lkistiates iyat@anothethermal covering on the
user%erqulid\!&ma%‘&f t’ﬂ?ﬁ Qf&%@@&d%‘ﬁ?ﬂ;&&ﬁ@@%&gxﬂ‘@’ Qpé}[:@r@ RO Ql?eljeﬁp.’ The sleeve

plurality of heat cells 22 integrally formed into chassis 10, and a
compis ptEWigifire cailang Speridrend e prodiniBic oA therstrap Pt rHiBRSI TR, & user
slideAlse sirqaelm;dﬁrdritmeﬂhksl@ mquime%atg@@m&@@ﬁs&dn&aﬂ@hmb ldgit-receiving
aperﬁgg' ﬁ)si%ﬁ) %gl’dl{ﬁg Qe'&?‘iﬁ’ Elem&]aFiHQ %ﬁg%]cgﬁ H&%@H% Qf &H? sttlf'gémgterial

covering.
including, but not limited to, natural, reclaimed and synthetic rubbers; styrene block copolymers;

polyurethane; metallocene-catalyzed polyethylene; and the like. These materials can optionally include



WO 2008/029378PCT/1132007/053620 20 Fig. 4 illustrates an
embodiment having a single strap portion 18a and two arcuate
digit-receiving apertures 16. Fig. 5 illustrates a thermal covering of the
wres@atryention in use wrapped about a user's hand-wrist 2EABEE HEgao
cells are not shown as they are located on the front or skin side of the
thermal covering. Fig. 6 illustrates a reusable chassis 10 of the present
invention. Flexible body portion 12 includes thermal region 14 wherein a
releaseably attachable thermic component is attachable. A single strap
portion 18a is shown with hook portion 26 of an attachment means 24.
The chassis of this particular embotiment has a single arcuate
digit-receiving aperture 16. Fig. 7 illustrates a disposable heat pack 30 for,
foamgiRORitY o Fagisatiie koHasEies] OIRRCHS P SHBWh SRy, BoPPAY gy laminates of
nonwacks 30daberpsisesT heahpackibody 82 1and is releasably attachable to
the flexible body portion 12 of the chassis 10 at thermal region 14, and
comprises a plurality of heat cells 22. Fig. 8 illustrates yet another
Packggifgdannhektiory Peqanble episiel {POF tHe PReEnE FVERNSROTT tRiaining the
memexaple, ichaksi&ilOynhas tngodketadd iformed theremdirathich gdnpatnsisting of:
writ DR RRADRAS HBENAWNIDLf %l COhRG SRIES, ARILBHSAE 1anguages,
releasably attached to the chassis 10. Fig. 9 illustrates an optional flexible
sleeve 36. Sleeve 36 has a digit-receiving aperture 38 formed therein.
MethSiBevendteamyprises an interior 40, a first end 42 and a second end 44,
both of which are open. To use the sleeve 36, a user slides sleeve 36 over

the hand and wrist, inserting a thumb, if desired, through aperture 38to
A meﬁmﬁ Mohs &é%@%@@ﬁ&if%ﬁ‘%ﬂ}ﬁ?&ﬁer removing the thermal covering from its

packaging and applying the thermal covering to the hand-wrist area and securing the thermal covering
around the hand-wrist area using the attachment element of the flexible retaining element, wherein the
front of the thermic device is proximal to the surface of the user’s skin such that the user can perform
ordinary daily activities, Various embodiments of the thermal covering can be applied with one hand. If
desired, a reusable sleeve can be applied. If heat cells are used, over about a twenty minute period, the
heat cells present in the disposable thermic component, whether a separate component or formed
integrally into the chassis, warm the disposable thermic component to result in a soothing skin
temperature of about 34°C to 43°C, alternatively from about 39°C to 41°C. After up to about 8 to about

24 hours, the exothermic composition of the heat cells is substantially expended.

After the thermic device, which can be disposable or reusable, is expended or has cooled, the
mammalian user removes the sleeve, if used, and the chassis from the hand-wrist area. If the user is
using a thermal covering of the present invention with the heat cells formed integrally into the chassis,
the entire chassis including the integrally formed thermic component are disposed of. If the user is using
a reusable chassis and releasable thermic component, the mammalian user removes the thermal covering
from the hand-wrist area and disposes of the expended thermic device, or stores, reheats, or recharges
the thermic device if the thermic device is reusable. The reusable chassis portion of the thermal covering
can be washed and used again with new disposable thermic devices or reheated reusable thermic devices,

or can be stored for future use.



The following examples further describe and demonstrate embodiments
within the scope of the present invention. The examples are given solely

for the purpose of illustration and are not. to be construed as limitations of
the prgappiinivention, as many variations thereof are possibleawitBestr/033620
departing from the spirit and scope of the invention. WO
2008/029378PCTI032007/053620 The following is an example of an
embodiment of the thermal covering of the present invention: 1. To begin
forming the chassis, start with a base layer of a polypropylene carded
non-woven, (for example material number 6780 available from PGI, Inc.)

at 22 grams per square meter (gsm9 2. Apply a hot melt construction

adhesive for example spirally applied at 15 grams per square meter,
Non{@wgirofenbedaetesiiendhsber 10:¥589 from National Starch & Chemical
Company) to one entire surface of the non-woven. 3. Apply a thermic

The ?an&?f) nen(gk]/fcn e;[hls iﬁ%@ l%xadnrl] %om%gagtqaof gles%p eﬂullr\]/et I’hon For example, a
exam nl%rbe eSIV e non. woven pa ,. assis.
kit th%@awa&mgbépgm@éﬂs apﬂfewrrémﬁ%@i?jﬁ%%@@éﬁl&é@@@a@na@émﬁéﬂded toa

marﬂﬂl:lhﬁl migr'siabeveid fApRlyLasHsiblenelastomriies Rrunate: M atekiabahecondary

et B O Bie A e G SR Telon 10 o 2

jon at ace atone en free at the ot
elastomerlc laminate can be Conwed product number X500 20-002

Fig. b@ﬂ&eﬂabenya@ﬁogmlay@@mat BOMAVONAABUCH ASstReRE I &/ BOhusegddn

long#&d?‘ axm?‘ t\{nsv §<§%>89Ef %%%n %gnhes ex1gi?ca a3 # v)m at least one
the flo Surface of the heat pac ﬁ)f fatop ayer bt the Chassis

thenmérﬂgmﬂét BOVSHNge a%}nwaf@ é%é?%ﬁé%gt HaexeHE HRsRTEI S aRfipyfe 16 through
the 1Y QEbAPPIRG alashonatnagh aniadhenflexible plastametiainiaia @ofomprise a

ﬂexikq’s %\ﬁa -_rfri](éelillfial'lt Qat%ecfgi% Q ea%cgrgneA (ptjlhf%ogg’( %(l;rl"] I Pi%gétl ﬁ;[e%rtggl%rretaining
element comprises 18 an elastomeric material, and wherein at least one of the body portion 12 and the
flexible retaining element 18 is stretchable along the longitudinal axis A of the chassis 10. A digit-
receiving aperture 16 is shown distal to the retaining element. The present invention also comprises a
thermic component 20 attachable and integrally formed into the body portion 12 at said thermal region
14, and comprising a plurality of heat cells 22 formed integrally into the chassis 10. Also shownis a.
single strap portion 18a as the flexible retaining element, which is stretchable. Single strap portion 18a
comprises an attachment means 24 comprising in this example, a hook and loop fastening system, the
hook portion of which is shown at reference numeral 26, The chassis 10, as noted above, can include
loop material to which the hook portion 26 can attach to secure the thermal covering to a user’s hand-

wrist area.

Fig. 2 illustrates an embodiment of the invention having two strap portions 18b each of which is
stretchable and each of which has an attachment means 24 hook portion 26 thereon. Also shown is a
plurality of heat cells 22 integrally formed into chassis 10, and an arcuate digit-receiving aperture 16

distal to the strap portions 18b.

Fig. 3 illustrates yet another embodiment of the present invention having two strap portions 18b, a
plurality of heat cells 22 integrally formed into chassis 10, and a non-arcuate digit-receiving aperture 16
proximal to the strap portions 18b. Also included in this embodiment are two areas of skin attachable

adhesive 28, used to aid in the application or installation of the thermal covering.



7. Apply an attachment element such as the hook portion of a hook and
loop fastener to the free end of the elastomeric laminate material strap
portion. The hook material can be Aplix 13mm wide hook material number

06 Ihalis pre-coated with adhesive. 8. Optionally apply a ski-ERga0s3620
adhesive component to an adhesive region(s) of the chassis, distal to the

strap portion. The skin contact adhesive can be slot, coated to the
designated non-woven part of the chassis, and covered with a peel paper
(for example Tekkote paper number SAG24KSB) which the user removes
when attaching the thermal covering to the user's skin. 9. Ultrasonically
bond all overlapping portions of theggaterials to form a complete thermal
covering comprising an integrated heat pack. 10. Cut overall thermal

Fig. dolesinge taudesiretihshapein . Radkage theifinisheddhetmaleevigingwithng

apeififegrated thermic component in an oxygenimpenneable package to
prevent initiation of the exothermic reaction. WO
2008/029378PC171132007/053620 2) An example heat pack, whether

Fig.ifii8grated interadhenndl povringonleftsepaiaisand peravably user’s hand-wrist

area.at’f%gﬂéglgefg ﬁe%%ﬁj)%vgfamgeWQ%@&tgggﬁ E“%gfréﬁtmﬁlgﬁg%u%%ermal covering.

Fig. 6 illustrates a reusable chassis 10 of the present invention. Flexible body portion 12 includes
thermal region 14 wherein a releaseably attachable thermic component is attachable. A single strap
portion 18a is shown with hook portion 26 of an attachment means 24. The chassis of this particular

embodiment has a single arcuate digit-receiving aperture 16,

Fig. 7 illustrates a disposable heat pack 30 for use with a reusable chassis 10 such as that shown in Fig,
6. The heat pack 30 comprises a heat pack body 32, and is releasably attachable to the flexible body

portion 12 of the chassis 10 at thermal region 14, and comprises a plurality of heat cells 22,

Fig. 8 illustrates yet another embodiment of a reusable chassis 10 of the present invention. In this
example, chassis 10, has a pocket 34 formed therein, in which a heat pack such as that shown in Fig. 7

could be inserted, and thus be releasably attached to the chassis 10.

Fig. 9 illustrates an optional flexible sleeve 36. Sleeve 36 has a digit-receiving aperture 38 formed
therein. Sleeve 36 comprises an interior 40, a first end 42 and a second end 44, both of which are open.
To use the sleeve 36, a user slides sleeve 36 over the hand and wrist, inserting a thumb, if desired,

through aperture 38 to help hold sleeve 36 in position.
Examples

The following examples further describe and demonstrate embodiments within the scope of the present
invention. The examples are given solely for the purpose of illustration and are not to be construed as
limitations of the present invention, as many variations thereof are possible without departing from the

spirit and scope of the invention,



1. Start with a base layer of non-apertured 1 mil (1/1000th inch) thick 60%
polypropylene /40% EVA (ethylene vinyl acetate) film number DII245
available from Clopay Plastics Products. 2. Place the film over a forming

Rlaieaisboihe EVA side of the base layer facing up, the platephayigsdo/053620
openings therein shaped and sized as desired for each heat cell, 3. Draw

a vacuum on the film such that the film is drawn down into the openings to
form pockets. 4. Add about 2.2 grams of the particulate exothermic
composition described above into each pocket. 5. Add 0.9 grams of the
brine solution described above to each pocket containing the particulate
exothermic composition, 6. Apply a4pp layer of apertured 1 mil thick 60%
polypropylene/40% EVA film with the EVA side down, facing the heat
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elastomeric laminate can be Conwed product number X500 20-002 bonded between two layers

of a non-woven such as the PTT 6780 used in #1 above.

5. Apply 15 gsm construction adhesive (same as #2 above) to the top surface of the heat pack.

6. Apply as a top layer of the chassis of the thermal covering, a laminate over the heat pack and
thermal region and overlapping about one inch onto the flexible elastomeric material of the strap.
The laminate can be from Aplix, for example product number AN-35WH.

7. Apply an attachment element such as the hook portion of a hook and loop fastener to the free end
of the elastomeric laminate material strap portion. The hook material can be Aplix 13mm wide
hook material number 960 that is pre-coated with adhesive.

8. Optionally apply a skin contact adhesive component to an adhesive region(s) of the chassis, distal
to the strap portion. The skin contact adhesive can be slot coated to the designated non-woven
part of the chassis, and covered with a peel paper (for example Tekkote paper number
SAG24KSB) which the user removes when attaching the thermal covering to the user’s skin.

9. Ultrasonically bond all overlapping portions of the materials to form a complete thermal covering
comprising an integrated heat pack.

10. Cut overall thermal covering to desired shape.

11.Package the finished thermal covering with integrated thermic component in an oxygen-

impermeable

package to prevent initiation of the exothermic reaction,



23MCGLLP CLAIMS 1. A thermal covering for use on the hand- wrist area
of a user comprising: (a) a chassis having a longitudinal axis and a
transverse axis and comprising a flexible body portion having at least one

Rersasegian, (b) athermic component incorporated into saiedagdyo/053620
portion at said thermal region wherein said thermic component comprises

at least one continuous layer of material and a plurality of individual heat
cells spaced apart and fixed to the at least one continuous layer of
material, said thermic component being integral with said chassis; and (c)
a digit-receiving aperture through said body portion and adjacent to said
thermal region. 2. The thermal covering of claim 1 further comprising a
flexible retaining element. 3. The thermal covering of claim 2 wherein at

An deasploheaopsiidvbatly portiardint said:fleXibleretaoming elementid removably

atta GRPAPHISES A% Elasiomericmatatial andvhersin it least one of said body

ortion and said flexible retaining element is stretchable along said
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thermal covering of claim 1 comprising a plurality of digit-réceiving
ap g?ﬁﬁ?égpemngs therein shaped and sized a5 desired for'each héat cell.
3. Draw a vacuum on the film such that the film is drawn down into the openings to form pockets.
4. Add about 2.2 grams of the particulate exothermic composition described above into each pocket,
5. Add 0.9 grams of the brine solution described above to each pocket containing the particulate
exothermic composition.
6. Apply a top layer of apertured 1 mil thick 60% polypropylene/40% EVA film with the EVA side
down, facing the heat cells. The apertures of this layer are formed by hot needles, and provide

oxygen permeability.

7. Heat seal the heat pack together.

All documents cited in the Detailed Description of the Invention are, in relevant part, incorporated herein
by reference. The citation of any document is not to be construed as an admission that it is prior art with
respect to the present invention. To the extent that any meaning or definition of a term in this written
document conflicts with any meaning or definition of the term in a document incorporated by reference,

the meaning or definition assigned to the term in this written document shall govern.

While particular embodiments of the present invention have been illustrated and described, it would be
obvious to those skilled in the art that various other changes and modifications can be made without
departing from the spirit and scope of the invention. It is therefore intended to cover in the appended

claims all such modifications that are within the scope of this invention.



6. The thermal covering of claim 1 wherein said digit-receiving aperture is
selected from the group consisting of a slit, a slot, and combinations
thereof 7. The thermal covering of claim 3 wherein said flexible retaining
element comprises at least one strap portion fixedly attached to said body
portion adjacent to said thermal region, @3d wherein said strap portion
comprises an attachment element. 8. The thermal covering of claim 3
wherein said flexible retaining elemefiledRvi¥ises two strap portions
fixedly attached to said body portion adjacent said thermal region.
WICS1.19 24 9. The thermal covering of claim 1 wherein said thermic
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air-impermeable package.
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2. The thermal covering of claim 1 further comprising a flexible retaining element.

3. The thermal covering of claim 2 wherein at least one of said body portion and said
flexible retaining element comprises an elastomeric material; and wherein at least one of
said body portion and said flexible retaining element is stretchable along said longitudinal

axis of said chassis.

4. The thermal covering of claim 1 wherein said digit-receiving aperture is oriented in a

transverse axis of said chassis and is located distally from said retaining element.

5. The thermal covering of claim 1 comprising a plurality of digit-receiving apertures.

6. The thermal covering of claim 1 wherein said digit-receiving aperture is selected from the

group consisting of a slit, a slot, and combinations thereof.

7. The thermal covering of claim 3 wherein said flexible retaining element comprises at
least one strap portion fixedly attached to said body portion adjacent to said thermal region,

and wherein said strap portion comprises an attachment element.

8. The thermal covering of claim 3 wherein said flexible retaining element comprises two

strap portions fixedly attached to said body portion adjacent said thermal region.



11. The kit of claim 10 further comprising a flexible retaining element,

wherein at least one of said body portion and said flexible retaining

element comprises an elastomeric material, and wherein at least one of

said body portion and said flexible retaining element is stretchable alofg $1L.LP
said longitudinal axis of said chassis. 12247he kit of claim 10, wherein said
digit-receiving aperture is oriented in a transverse axis of said chassis and
Stidietheise IRp Troinesefi retainivy sie s themnivkemposs e SR RGSAS Rhksast
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written instructions, pictorial instructions, and combinations thereof 14.

The kit of claim 10 further comprising a sleeve having an interior, an open
first anbeand] aovepap isecomng®iney:wherein said sleeve further comprises

igit-receiying aperture through.which a user's thumb is insertable, and.
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said thermic component comprises at least one continuous layer of material and a plurality
of individual heat cells spaced apart and fixed to the at least one continuous layer of
material, wherein the thermal covering is packaged in a removable air-impermeable

package.

11. The kit of claim 10 further comprising a flexible retaining element, wherein at least one
of said body portion and said flexible retaining element comprises an elastomeric material,
and wherein at least one of said body portion and said flexible retaining element is

stretchable along said longitudinal axis of said chassis.

12. The kit of claim 10, wherein said digit-receiving aperture is oriented in a transverse axis

of said chassis and oriented distally from said retaining element.

13. The kit of claim 10 further comprising usage instructions selected from the group

consisting of: written instructions, pictorial instructions, and combinations thereof.

14. The kit of claim 10 further comprising a sleeve having an interior, an open first end and
an open second end, wherein said sleeve further comprises a digit-receiving aperture
through which a user's thumb is insertable, and wherein said sleeve comprises material
selected from the group consisting of: bandage wrap materials, natural rubbers; reclaimed
rubbers; synthetic rubbers; styrene block copolymers; polyurethane; metallocene-catalized
polyethylene; foams; knits; films; elastomeric scrims, strands, ribbons, tapes; non-woven

materials; laminates of non-wovens and the preceding materials; and combinations thereof.





