(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(10) International Publication Number

WO 2004/090435 A2

(51) International Patent Classification’: F24]  (81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,

(21) International Application Number: AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

PCT/US2004/009812 CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, F,

GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,

KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,

MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,

PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,

(25) Filing Language: English TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

(43) International Publication Date

21 October 2004 (21.10.2004)

(22) International Filing Date: 31 March 2004 (31.03.2004)

(26) Publication Language: English
(84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,
10/405.668 1 April 2003 (01.04.2003)  US GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro-
pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,

(71) Applicant (for all designated States except US): HEAT- GB. GR. HU. IE. IT. LU. MC. NL. PL. PT. RO. SE. SL. SK
MAX, INC. [US/US]; P.O. Box 1191, Dalton, GA 30722 TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
(US). ML, MR, NE, SN, TD, TG).

(72) Inventor; and Published:

(75) Inventor/Applicant (for US only): YIM, Daniel, H. — withour international search report and to be republished
[US/US]; 505 Hill Road, Dalton, GA 30721 (US). upon receipt of that report

(74) Agent: GRUBER, Jennifer, M.; Thomas, Kayden, Fortwo-letter codes and other abbreviations, refer to the "Guid-
Horstemeyer & Risley, L.L.P., 100 Galleria Parkway, Suite  ance Notes on Codes and Abbreviations" appearing at the begin-
1750, Atlanta, GA 30339-5948 (US). ning of each regular issue of the PCT Gazette.

(54) Title: SELF-CONTAINED PERSONAL WARMING APPARATUS AND METHOD OF WARNING

47090435 A2 | I YO0 0 R A O

& (57) Abstract: A self-contained disposable single-use heat generating apparatus comprising a heat generating pack having a first
& bag layer defined by a first surface area bonded to a second bag layer defined by a second surface area and creating a pouch there-
between. A heat generating agent is disposed within the pouch and adapted to consume air at a predetermined consumption rate in
an exothermic reaction. At least a portion of one of the first surface area and the second surface area comprises an air permeable
surface area having a predetermined airflow rate such that the heat generating agent remains substantially evenly distributed within
g the pouch. A method of providing therapeutic heat is also provided.



WO 2004/090435 PCT/US2004/009812

SELF-CONTAINED PERSONAL WARMING APPARATUS AND

METHOD OF WARMING

TECHNICAL FIELD
The present invention is generally related to warming devices and, more
particularly, is related to a self-contained personal warming apparatus and method of

warming.

BACKGROUND OF THE INVENTION

Heat generating pouches of various configurations and shapes are designed and-
used for various purposes, such as hand warming, feet warming, and the like, by placing
the heat generating pouch in a glove, mitten, shoe, efc. Heat generating pouches typically
comprise a heat generating compound disposed between at least two layers of material,
such as fabric, or the like, assembled to form a pouch. The heat generating compound
emits heat during an exothermic chemical reaction resulting from exposure of the
compound to air. Known heat generating compounds typically comprises a loose
granular substance that is freely movable within the pouch. With a freely movable
compound, when the pouch is placed flat, or horizontally, the compound is somewhat
evenly distributed throughout the pouch. However, when the pouch is placed vertically,
moved around, or jostled, the compound is drawn by gravity, shifts and settles toward one
end of the pouch. This shifting and settling of the compound is sometimes referred to as

a “tea-bag” effect. The tea-bag effect results in an uneven temperature profile along the
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surface area of the pouch. An uneven temperature profile can result in some areas not
receiving heat, as desired, or an over concentration of heat in other areas.

The problem of the compound tending to shift and settle within the pouch has
been addressed by other configurations of heat generating pouches. In one embodiment,
the heat generating compound is contained within pucks or pellets that are disposed
between at least two layers of material. The pucks or pellets comprise a heat generating
compound capable of reaéting with air in an exothermic reaction. The compound is
compressed into concentrated, substantially rigid, pellets. In this configuration, however,
the heat emission is concentrated at the pucks, resulting in an uneven heat’ distribution
across the surface area of the pouch. Furthermore, because the pucks are Hgid, the puck-s.
do not conform to various contours of the human body against which the heat generating_
pouch may be placed.

The undesirable effect of a shifting compound has alsd been addres;;ed by
introducing air to the heat generating compound through only one of the two layers of
material forming the pouch, while the other of the two layers of material comprises a self-
adhesive. However, these adhesive pouches can not be easily inserted into pockets
formed in socks, gloves, mittens, specially designed belts, or the like for use. Indeed,
such adhesive pouches are typically fixed to an interior surface of a user’s clothing. In
this configuration of use, the pouch moves away from the user’s skin as the clothing
moves away from the user’s skin. Furthermore, fixing the pouch to a user’s clothing
typically results in minimal or no pressure being applied to the pouch as the pouch is

applied to the user’s skin, thereby rendering the pouch less effective.
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Thus, a heretofore unaddressed need exists in the industry to address the

aforementioned deficiencies and inadequacies.

SUMMARY OF THE INVENTION

Preferred embodiments of the present invention provide a self-contained
disposable single-use heat generating apparatus and method of use. Briefly described, in
architecture, one embodiment of the apparatus can be implemented as follows. A self-
contained disposable single-use heat generating apparatus comprises a heat generating
pack having a first bég layer bonded to a second bag layer creating a pouch therebetw.een.'
A heat generating agent is disposed in the pouch. At least a portion of one of the first baé
layer and the second bag layer has an air permeable surface area with a predetermined”
airflow rate. The airflow rate through the .air permeable surface area is predetermined
such that the heat generating agent remains substantially evenly distributed within the
pouch.

Preferred embodiments of the present invention can also be viewed as a method

for providing therapeutic heat. In this regard, one embodiment of such a method, among

others, can be broadly summarized by the following steps: containing a heat geherating
composition in a self-contained heat generating pack and introducing air to the heat
generating composition such that the heat generating composition remains substantially
evenly distributed within the heat generating pack.

Other systems, methods, features, and édvantages of the present invention will be
or become apparent to one with skill in the art upon examination of the following

drawings and detailed description. It is intended that all such additional systems,
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methods, features, and advantages be included within this description, be within the scope

of the present invention, and be protected by the accompanying claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the invention can be better understood with reference to the
following drawings. The éomponents in the drawings are not necessarily to scale,
emphasis instead being piaced upon clearly illustrating the principles of the present
invention. Moreover, in the drawings, like reference numerals designate corresponding .
parts throughout the several views.

FIG. 1 is a cutaway perspective view of an embodiment of the self-contained
personal warming apparatus of the present invention. .

FIG. 1A is a perspective view of an embodiment of a self-contained personal
warming apparatus illustrated in FIG. 1.

FIG. 2 is a plan view of an embodiment of a bag.layer of the apparatus illustrated
in FIG. 1.

FIG. 3 is a plan view of an embodiment of a bag layer of the apparatus illustrated
in FIG. 1.

FIG. 4 is a plan view of an embodiment of a bag layer of the apparatus illustrated

in FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
FIG. 1 illustrates one preferred embodiment of a self-contained disposable single-

use heat generating apparatus 10 of the present invention. A heat generating pack 11
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comprises a first bag layer 12, a second bag layer 14 and a heat generating agent 16
disposed therebetween. The first bag layer 12 is defined by a first set of dimensions and
has a first surface area. The second bag layer 14 is defined l;y a second set of dimensions
and has a second surface area. It should be noted that although the dimensions of the first
bag layer 12 and the second bag layer 14 are illustrated as being substantially rectangular
in shape, the dimensions can form any suitable shape. It is preferred, though not required,
that the first surface area substantially corresponds to the second surface area.

The first bag layer 12 and the second bag layer 14 are aligned, one on top of the
other, and are fixed together at a seam 18. The seam 18 can either extend around the
perimeter of the heat generating pack41 1 where the first bag layer 12 and secénd bag layer
14 meet, or run along one or a plurality of edges thereof. As illustrated in FIG. 1 the;
seam 18 runs along two opposing edges. Tﬁe seam 18 is created in any suitable manner,
for example by melting or bonding.

An enclosed space, or pouch 20, is crc;ated between the first bag layer 12 and the
second bag layer 14. At least a ﬁortion of one of the first surface area and/or the second
surface area are preferably air permeable as discussed in greater detail below. The first
bag layer 12 and the second bag layer 14 preferably comprise a flexible fabric, material,
or the like. |

A heat genérating agent 16 is disposed within the pouch 20 and contained therein.
The heat generating agent 16 comprises a main ingredAient of iron powder and .
incorporates therein, water, a water retaining materialh(charcoal, vermiculite, or the like),
an oxidation promoter, such as activated carbon, and salt. More particularly, and as an

exémple, the agent 16 may comprise approximately 35-50% by weight of iron powder,
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25-45% by weight of water, approximately 10-14% by weight of water retaining agent,
and approximately 4.5-6% by weight of salt. Upon exposure to air, oxidation of the iron
begins in an exothermic reaction. The heat generated by the exothermic reaction of the
agent 16 passes through the first bag layer 12 and the second bag layer 14 and radiates
from the apparatus 10. It is preferable that the heat radiating from the apparatus 10
ranges from 39-45°C in order to provide a level of heat suitable for therapeutic heating
without danger of burn to human skin.

During the exothermic reaction, the heat generating agent 16 consumes air at a
predetermined air consumption rate. Controlling the rate of introduction of air to the heat
generating agent 16 effects both the temperature radiated from the pack 11 as well as the
shifting of the agent 16 within the pouch 20. Generally, the more air introduced to the;
heat generating agent 16, the hotter the pr:;ck 11 will become. Also, where the heat
generating agent 16 consumes air faster than air is introduced to thereto, a vacuum will be
created.

More specifically, and with reference to FIG. 1A, an embodiment of the self-
contained disposable single-use heat generating apparatus‘ 10 is illustrated. In this
embodiment, the heat generating pack 11 is disposed inside a protective package 22. The
p.rotective package 22 can be hermetically see.lled with the heat generating pack 11 inside
such that no air or minimal air is introduced to the heat generating pack 11. In this
embodiment, the protective package 22 effectively eliminateé the introduction of air to
the agent 16 thereby substantially preventing the heat generating exothermic reaction.

The heat generating pack 11 is disposed within the protective package 22 preferably at, or
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closely after, the time of manufacture, and the heat generating apparatus 10 can be
marketed, sold and stored in this configuration.

Referring next to FIGs. 2-4, various embodiments of bag layers 13, 15 and 17 are

illustrated. The bag layers 13, 15 and 17 can comprise the first bag layer 12, the second

bag layer 14 or any suitable combination thereof in order to form a heat generating pack
11. For example, a heat generating pack 11 can comprise a first bag layer 12 arranged in
the configuration of bag layer 13 (FIG. 2) and a second bag layer 14 arranged in the
configuration of bag layer 17 (FIG. 4).

Selection of the configuration of first bag layer 12 and second bag layer 14 is
driven by a desired airflow rate for iﬁtrodugtion of air to the heat generating agent 16. An
air consumption rate of the heat generating agent 16 being at least slightly greater than an;
airflow introduction rate to the agent 16 g;enerates at least a slightlvacuum inside the
pouch 20. The vacuum created inside the pouch 20 reduces shifting and settling of the
heat generating agent 16, or “tea-bagging,” within the pouch 20.

" The substantially stationary disposition of the heat generating agent 16 inside the
pouch 20 results in a heat generating pack 11 that maintains a substantially constant
thickness. A substantially even heat profile is emitted across the surface area of the ﬁr;t
bag layer 12 and the second bag léyer 14. ’Il"he airflow rate through the combined first
surface area and second surface area of the first bag layer 12 and sepond bag layer 14
preferably is less than the predetermined air consumption rate of the heat generating agent
16 during exothermic reaction. For example, a heat génerating pack 11 having porosity

allowing an airflow rate of 20,000 sec./100 cc of air preferably contains a heat generating
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agent 16 having an air consumption rate greater than 20,000 sec./100cc of air during the
exothermic reaction.

Referring more} specifically to FIG. 2, one bag layer 13 configuration comprises an
air permeable surface area 24. The air permeable surface area 24 preferably comprises a
microporous fabric. A preferred microporous fabric can comprise a nonwoven fabric
formed from individual fibers that are pressed together forming an interlocking web of
fibers. The fibers can be fixed to each other either mechanically (for example, by
tangling the fibers together) or chemically (for example, by glﬁing, bonding, or melting
the fibers together). The present invention can comprise a microporous fabtic known to
one having ordinary skill in the art.

FIG. 3 illustrates a bag layer 15 configuration having a portion of the surface areé
thereof comprising an air permeable surfa;:e area 24 and a portion of the surface area

comprising a air impermeéble surface area 26. The air permeable surface area 24

* preferably comprises a microporous fabric. A preferred microporous fabric for this

configuration can comprise a nonwoven fabric formed from individual fibers that are
pressed together forming an interlocking web of fibers. The fibers can be fixed to each
other either mechanically (for example, by tangling the fibers together) or chemically (for
example, by gluing, bonding, or melting th;a fibers together). This configuration can
comprise a microporous fabric known to one having ordinary skilll in the art. The air
impermeable surface area 26 of the bag layer 15 can comprise polyethelene,
polypropylene, or any suitable material. It is preferable that the air impermeable surface
area .26 exhibits a low coefficient of friction, such as to allow the heat generating pack 11

to easily slide into a pocket (not shown) formed in a glove, sock, belt for holding heat
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generating packs in position, or the like. The preferred combination of air permeable
surface area 24 and air impermeéable surface area 26 of the bag layer 15 of FIG. 3 is
determined by t‘he desired air flow introduction rate to the heat generating agent 16 inside
a pouch 11 this bag layer 15 configuration may be used to form.

FIG. 4 illustrates another bag layer 17 configuration. The bag layer 17 comprises
an air impermeable surface area 26, such as polyethelene, or any suitable material. It is
preferable that the air impermeable surface area 26 exhibits a low coefficient of friction,
such as to allow the heat generating pack 11 to easily slide into a pocket (not shown)
formed in a glove, sock, belt for holding heat generating packs in position, or the like.

Api)lying the above disclosed bag layer conﬁgurétions 13, 15 and 17, heat
generating packs 11 of various configurations can be formed. One configuration ofa heat;
generating pack 11 comprises a first bag la)-ler 12 comprising bag layer 13 configuration
having an air permeable surface area 24 (illustrated in FIG. 2) and a second bag layer 14
comprisiné bag layer 17 having an air impermeable surface area 26 (illustrated in FIG. 4).
In this configuration the rate ét which air is introduced to the heat generating agent 16 is
controlled by allowing a pre-determined flow rate through the first bag layer 12 and
allowing substantially no air flow through the second bag layer 14.

Another configuration of a heat generating pack 11 comprises a first bag layer 12
comprising bag layer 13 having an air perrﬁeable surface area 24 (illustrated in FIG. 2)
and a second bag layer 14 also comprising bag layer 1'3 also having an air permeable
surface area 24 .(illﬁstrated in FIG. 2). In this configuration the rate at which air is
introduced to the heat generating agent 16 is controlled by allowing a pre-determined

flow rate through both the first bag layer 12 and the second bag layer 14.



10

15

20

WO 2004/090435 . PCT/US2004/009812

A heat generating pack 11 of the present invention can also comprise a first bag
layer 12 comprising bag layer 13 having an air permeable surface area 24 (illustrated in
FIG. 2) and a second bag layer 14 comprising bag layer 15 having a portion of the surface
area being air permeable 24 and a portion of the surface area being air impermeable 26
(illustrated in FIG. 3). In this configuration the rate at which air is introduced to the heat
generating agent 16 is conirolled by the total air permeable surface area 24 of the first bag
layer 12 and the secgond bag layer 14 combined. It is preferable that the airflow rate
through the total air permeable surface area 24 of the first bag layer 12 and the second bag

layer 14 combined is less than the air consumption rate of the heat generating agent 16

* during exothermic reaction.

. A heat generating pack 11 of the présent invention can also comprise a first bag;
layer 12 comprising bag layer 17 having an air impermeable surface area 26 (illustrated in
FIG. 4) and a second bag layer 14 comprising bag layer 15 having a portion of the surface
area being air permeable 24 and a portion of the surface area being air impermeable 26
(illustrated in FIG. 3). In this coriﬁgu’ration the rate at which air is introduced to the heat
-generating agent 16 is controlled by the total air permeable surface area 24 of the second
bag layer 14. It is preferable that the airflow rate through the total air permeable surface
area 24 of the second bag layer 14 combined‘is less than the air consumption rate of the
heat generating agént 16 during exothermic reaction.

Tt should be noted that the above described heat generating packs 11 are mere
examples and that any configuration combining air permeable surface area 24 with air

impermeable surface area 26 is within the spirit of the present invention.

10
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In one method of use of an embodiment of a self-contained disposable single-use
heat generating apparatus 10 of the present invention, a heat generating pack 11 is
disposed in a protective package 22 to eliminate, or at least minimize, introduction of air
to the heat generating agent 16 disposed inside the pack 11. The heat generating pack 11
is removed from the protective package 22. Air is introduced to a heat generating agent
16 disposed within a pouch 20 of the heat generating pack 11. The pouch 20 is formed by
a first bag layer 12 and a second bag layer 14 being peripherally bonded to each other.
The heat generating pack 11 is agitated, such as by shaking or crumpling the pack 11 in
order to begin or speed up an exothermic reaction of the heat generating agent 16 with air.
The heat generating agent 16 consumes air in a heat generating e)é(.)thermic reaction,
thereby emitting heat from the heat generating pack 11. At least one of the first bag layer;
12 and the second bag layer 14, or a combineition thereof, allow air to be introduced to the
heat generating agent 16. The introduction of air is preferably at'a flow rate less than the
air consumption rate of the heat generating agent 16 during the exothermic reaction. The
heat generating pack 1 1 can be positioned, as desired.

In one method of use, the heat genefating pack 11 can be inserted into a pocket,
for example a pocket disposed in a belt for heat application near a user’s skin on their
béck, stomach, ‘or any desired location. The l;eat generating pack 11 can also be inserted
into a pocket formed in a sock or glove for a user to warm toes and fingers, respectively.

The exothermic reaction of the heat generating agent 16 when introduced to air
produces a heat emission ranging between 39-45°C for épproximately 12 to 18 hours.

Upon the conclusion of the exothermic reaction and the cooling down of the heat

11
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generating pack 11, the heat generating pack 11 can be removed from the position at
which it was placed for use and disposed.

It should be emphasized that the above-described embodiments of the present
invention, particularly, any “preferred” embodiments, are merely possible examples of
implementations, merely set forth for a clear understanding of the principles of the
invention. Many variations and modifications may be made to the above-described
embodiment(s) of the invention without departing substantially from the spirit and
principles of the invention. All such modifications and variations are intended to be
included herein within the scope of this disclosure and the present invention and

protected by the following claims.

12
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- CLAIMS

Therefore, having thus described the invention, at least the following is claimed:

1. A self-contained, disposable, single-use heat generating apparatus, comprising:
a heat generating pack comprising:

a first bag layer having a first surface area;

a second bég layer having a second surface area, said second bag layer
being fixed to said first bag layer, such that said first bag layer and said second bag layer
defining a pouch therebetween; and

a heat generating agent disposed in said pouch, said heat gene?ating ageﬁt
being capabie of consuming air at a predetermined air consumption rate in an exothermic
reaction;

wherein at least one of said first surface area and said second surface area
comprises an air permeable surface area having a predetermined airflow rate such that

said heat generating agent remains substantially evenly distributed within said pouch.

2. The apparatus of claim 1, wherein said first bag layer is defined by a set of
dimensions substantially corresponding to a set of dimensions defining said second bag -

layer.

3. The apparatus of claim 1, wherein at least one of said first bag layer and said

second bag layer comprises a microporous material.

13
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4. The apparatus of claim 3, wherein said microporous material comprises a fabric
having a plurality of fibers forming an inter-locking web, wherein at least a portion of

said plurality of fibers are bonded to each other.

S. The apparatus of claim 1, wherein one of said first surface area and said second
surface area comprises an air permeable surface area and the other of said first surface

area and said second surface area comprises an air permeable surface area.

6. The apparatus of claim 1, wherein one of said first surface area and said second
surface area comprises an air permeable surface area and the other of said first surface

area and said second surface area comprises an air impermeable surface area.

7. The apparatus of claim 6, wherein said air impermeable surface area comprises a

low coefficient of friction.

8. The apparatus of claim 1, wherein said predetermined airflow rate is less than said

predetermined air consumption rate.
9. The apparatus of claim 1, further comprising:

a protective package for receiving said heat generating pack, said protective

package being air impermeable and retarding said exothermic reaction.

14
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10.  The apparatus of claim 9, wherein said protective package is hermetically sealed

with said heat generating pack disposed therein.

11. A method for providing therapeutic heat comprising:
containing a heat generating composition in a self-contained heat generating pack;
introducing air to said heat generating composition at a predetermined airflow rate
such that said heat generating composition remains substantially evenly distributed within
said heat generating pack; and

providing a low coefficient of friction.

12. . The method of claim 11, further comprising:
removing said self-contained heat generating pack from an air impermeable

protective package.

13.  The method of claim 11, further comprising:

creating an exothermic reaction with said heat generating composition having a
predetermined air consumption rate; and

introducing air to said heat generatin‘g composition at a rate being less than said

predetermined air consumption rate.

15
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