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REIVINDICACIONES

Una envoltura termica desechable para el cuerpo que tiene una
estruciura unificada que comprende
a) por lo menos una capa continua de maternal flexible que
tiene una forma de hueso de perro substancialmente
reclangular y que tlene un primer lado un segundo lado un
primer extremo un segundo extremo
b) una o0 mas celdas calorificas espaciadas una de otra y
fiadas a dentro de o a la por lo menos una capa continua
de material flextble antes mencionada
¢) un medio para fyar de manera desprendible la envoltura
termica para el cuerpo antes mencionado al cuerpo de un
usuano el medio de fijacion anles mencionado comprende
un adhesivo que tiene una fijacion inicial firme y prolongada
capacidad de volver a fijarse y remocion facil/indolora de la
piel con substancialmente ningun adhesivo residual que
permanece sobre la piel despues de la remocion de la
envoltura antes mencionada y que tiene una resistencia al
desprendimiento a 90° de 300g/25mm a 1000g/25mm
aproximadamente
La envollura termica desechable para el cuerpo de la
Rewvindicacion 1 en donde el medio antes mencionado para fijar
de manera desprendible 18 envoltura térmica para el cuerpo antes
mencionada esta localizada sobre el primer lado antes
mencionado del matenal flexible antes mencionado de modo que
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el pnmer lado antes mencionado del matenal flexible antes
mencionado se puede colocar directamente contra el cuerpo de
un usuario en donde el segundo lado antes mencionado
comprenda adicionaimenie un medio de permeabilidad al
oxigeno
La envoltura térmica desechable para el cuerpo segun la
Relvindicacidon 2 en donde e} medio antes mencionado para fijar
de manera desprendible la envoltura termica para el cuerpo antes
mencionado esta en o cerca del primer extremo antes
mencionado y el segundo extremo antes mencionado
Una envoltura termica desechable para el cuerpo segun la
Revindicaclén 1 en donde las celdas calorificas antes
mencionadas comprenden una forma que se selecciona del grupo
que consiste de un disco trlangulo piramide cono esfera
cuadrado cubo rectangulo paralelepipedo rectangular vy
ghpsoide el elipsoide antes mencionado tiene una anchura en su
punto més ancho de 03 cm a 10 cm aproximadamente y una
altura en su punto mas alto superior a 02 cm a 5 cm
aproximadamente, y una longitud en su punto mas largo de 1 cm
a 10 cm aproximadamenle y en donde las celdas calorificas
antes mencionadas cuando se llenan con una composicion
exotermica que tienen una relacion de volumen llenc a volumen
celularde 07 a1 0 aproximadamente
Una envoltura térmica desechable para el cuerpo segun g
Rewvindicacion 1 en donde Ila composicion exotérmica
comprende
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a) de 30% a 80% aproximadamente en peso de polvo de
hierro
b) de 3% a 25% aproximadamente en peso de materal
carbonaceo que se selecciona del grupo que consiste de
carbon activado carbon no activado y mezclas de estos
c) de 05% a 10% aproximadamente en peso de sal
metalica y
d) de 1% a 40% aproximadamente en pesoc de agua
6 Una envoltura termica desechable para el cuerpo segun la
Rewvindicacion 5 en donde la composicion exotérmica antes
mencionada comprende adicionaimente de 01% a 30%
aproximadamente en peso de matenal que sostiene agua
adicional
Una envoltura termica desechable para e! cuerpo segun ls
Reivindicacion 1 en donde la composiclon exotérmica antes
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mencionada compraende

a) de 30% a 80% aproximadamentie en peso de poivo de
hierro

b) de 3% a 20 aproximadamentie en peso de matenal
carbonaceo que se selecciona del grupo que consiste de
carbén activado carbén no activado y mezclas de estos

c) de 0% a2 9 aproximadamente en pgso de un auxiliar de
aglomeracion que se selecciona del grupo que consiste de
jarable de maiz )arabe de maliitol jarabe de sorbitol
cnstalizante jarabe de sorbitol amorio y mezclas de eslos

Y
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d) de 0% a 35% aproximadamente en peso de un
aglutinante seco que se selecciona del grupo que consiste
de celulosa microcristalina maltodextrina lactosa roclada
sucrosa y dextrina cocrisializada dextrosa modificada
manitol celulosa microfina almiddn pregelatinizado fosfato
de dicalcio carbonato de calcio y mezclas de estos
en donde 0 5% a 10% aproximadamente en peso de una sal
metalica ase selecciona del grupo que consiste de sales de metal
alcallno sales de metal de tierra alcalina sales de metal de
transicion y mezclas de estos se anade a la composicion antes
mencionada como parie de Ia mezcla seca o subsiguientemente
en una solucion acuosa como solucion salina y adlcionalmente
en donde la composiciOn exotérmica antes mencionada
comprende una forma flsica que se selecclona del grupo que
consiste de granulos agiomerados secos articulos de
compactacion directa y mezclas de estos en donde los articulos
de compactacidon direcla antes mencionados se seleccionan del
grupo que consisie de granulos comprimidos tabletas y trozos
Una envollura téermica desechable para el cuerpo segun la
Rewvindicacion 7 en donde la composicion exotermica anies
mencionads comprende adicionalmente de 05% a 10%
aproximadamente en peso de materiales que sostienen agua
adicionaies que se seleccionan del grupo que consisie de
copelimero de almidén de sal de acldo acrllico copolimero de
Isobutileno anhidnido maleico vermiculita carboximetilcelulosa vy
mezclas de esios
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Una envoltura termica desechable para el cuerpo segun la
Reivindicacion 8 en donde el aglulinante seco antes mencionado
comprende de 4% a 30% aproximadamente en peso de
celulosa microcristaline

Una envollura térmica desechable para el cuerpo segun la
Rewvindicacion 1 que comprende adicionalmente componentes
adicionales que se seleccionan del grupo que consisie de
compuestos aromaticos activos compuestos aromaticos no
activos activos farmacéuticos y mezclas de estos

Una envoltura térmica desechable para el cuerpo segun la
Revindicaclon 1 en donde el espacio entre las por lo menos una
anies mencionadas de las celdas calorificas antes mencionadas y
cada una de las celdas calorificas antes mencionadas del uno o
mas pares antes mencionados de las celdas calorificas reslantes
anlies mencionadas en la configuracidn cuadrildtera antes
mencionada es i1gual o Infenior al espacio que se obtiene
dividiendo la medida del diametro mas pequeho de la celda
calorifica de diametro mas pequenc de las celdas calorificas
anles mencionadas dentro de la configuracion cuadnlatera por 2 y
mulliplicando el resultado por 0 75

Una envollura térmica desechabie para el cuerpo segun la
Rervindicacién 1 en donde el espacio entre la por 1o menos una
anles mencionada de las celdas calorificas antes mencionada y
cada una de las celdas calorificas antes mencionadas del par
restanteé anles mencionado de las celdas calonficas antes
mencionadas en la configuracion triangular antes mencionada es
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igual o infenor al espacio que se obtiene dividiendo la medida del *
diametro méas pequefio de la celda calorlfica de dlametro mas
pequefio de las celdas caloriflcas antes mencionadas dentro de la

configuracidn triangular anies mencionada por 2 y multiplicando
el resultado por 0 3
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DISPOSABLE THERMAL BODY WRAP

Leane Knistine Davis
Nancy Jean McCarthy

BACKGROUND OF THE INVENTION

A common method of treating acute recurrent and/or chronic pain 1s by the
topical application of heat 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 and the like Typically the method for relieving pan using
heat treatments has been to topically apply a relatively high heat, 1 e greater than
about 40°C for a short period of time These treatments include the use of
whirlpools, hot towels, hydrocollators hot water bottles hot packs, heating wraps
and elashc compression bands Many of these devices employ reusable thermal
packs contamng eg water and/or microwaveable gels or electne current. In
general most of these devices are inconvenient to use on a regular and extended
basis The heat energy may not be immediately avarlable when needed, and/or
released in a controllable manner and/or maintained at a consistent temperature over
long penods of ume Typically these types of devices restrict the movements of the
user and proper positiomung of the thermal energy may not be mantainable dunng
use

Disposable heat packs based on iron oxidation such as those described
US Patent Nos 4366804 4649895 5046479 and Re 32026 are known
While these heat packs are more portable than the above described devices such
heat packs have proven not totally satisfactory because many of these heat packs are
bulky cannot mamtan a consistent and controlled temperature and have
unsatisfactory physical dimensions which hinder their effectiveness. Specifically
such devices cannot easily and/or comfortably conform to vanous body contours
and hence they deliver short duration inconsistent, inconvement and/or
uncomfortable heat application directly to the body

Based on the forgoing, there has been a long felt need for thermal body
wraps which reach their operating temperature range relatively quickly mantan a
controlled and sustained temperature have good overall drapabihity adapt to a wide
vanety of body contours, and releasably attach to the user s body to provide
consistent, convement and comfortable heat application to the body or body part of
the user
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SUMMARY OF THE INVENTION

The thermal body wraps of the present mnvention comprise a unified laminate
structure having at least one continuous layer of a flexable matenal having a
substantially rectangular dog bone like shape and having a first side a second side
a first end 2 second end a plurality of heat cells and means for releasably attaching
the thermal body wrap to a user's body The heat cells preferably compnse an
oxygen activated heat generating chemistry of powdered wron powdered activated
charcoal water and salt, spaced apart and fixed withun or to the unified structure of
the thermal body wrap Preferably the heat cells are placed into positions fixed
within or to the umfied structure of the thermat body wraps relative to each other
and sufficiently close to provide controlled sustamed, and umform heat to the body
or body part of the user

These and other features, aspects, and advantages of the present mvention
will become evident to those skilled in the art from a reading of the present
disclosure

All percentages and ratios used herein are by weight of the total composition,
and all measurermnents made at 25 C unless otherwise specified

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims which particularly point out
and distinctly claim the present invention, 1t 1s believed that the present mvention
will be better understood from the following description of preferred embodiments,
taken mn conjunction with the accompanying drawings in which like reference
numerals 1dentify 1dentical elements and wheremn

FIG 1 1s a plan view of a preferred embodiment of the disposable thermal
body wrap of the present invention disclosing a pattern of heat cells and adhesive
patches on first and second ends and

FIG 2 1s sectioned side elevation of FIG 1

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to disposable thermal body wraps having a
unified structure of one or more continuous layers of a flexible matenal and a
plurality of individnal heat cells wihich preferably contain an oxygen-actvated
exothermuc composition The heat cells are spaced apart and fixed withun or to the
umified structure of the thermal body wraps relative to each other and sufficiently
close to provide controlled sustained and uniform heat to the body or body part of
the user The cisposable thermal body wraps of the present invention further having
a substantially rectangular dog bone-like shape wath a first side, 2 second side a
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first end a second end and means for releasably attaching the thermal body wrap to
a user's body

In a preferred embodiment of the present invention, at least one of the one or
more continuous layers 1s preferably semunigid when at room temperature 1e  about
25 C or below but softens and becomes substantially less rnigid when heated to
about 35 C or greater Therefore when the heat cells which are fixed within or to
the umified structure of the thermal body wrap are active that 1s at a heat cell
temperature of about 35 C or greater the narrow portion of the continuous layer or
layers of matenal immedately surrounding each heat cell preferably softens and acts
as a hinge between the heat cells and between any remaining more rigid portions of
the continuous layer or layers bending preferentially more than either the heat cells
or any cooler more ngid portions Thus results m thermal body wraps which possess
sufficient ngidity to maintain structural support of the heat cells and prevent
unaccepiable stretching of structures of the continuous layer or layers during
processing or use while still maintaiung good overall drape characteristics when
heated The disposable thermal body wraps of the present nvention provide
consistent convement and comfortable heat application, and an excellent
conformity with user's body while retamning sufficient ngidity to deter easy access
to heat cell contents

Heremn, compnsing means that other steps and/or other ingredients which
do not affect the end result can be added This term encompasses the terms
“consisting of’ and consisting essentially of

Heremn, disposable means that, while the thermal body wraps of the
present invention may be stored in a resealable, substantially air impermeable
container and reapplied to the user's body as often as required for the relief of pain
they are intended to be thrown away 1 e deposited 1 a suitable trash receptacle
after the heat source 1 ¢ the heat cell(s) or thermal pack(s) has been fully
expended

Heremn, heat cells means a umfied structure compnsing an exothermc
composition, preferably a specific wron oxidahon chemistry enclosed within two
layers, wherein at least one layer i1s oxygen permeable capable of providing long
lasting heat generation with umproved temperature control and having specific
physical dimensions and fill charactenstics These heat cells can be used as
mdividual heating umits or in a thermal pack compnising a plurality of individual
heat cells which can also be eastly incorporated into disposable body wraps and the
like Body wraps incorporating heat cells and/or thermal packs adapt to a wide
vaniety of body contours thus providing consistent, convenient and comfortable
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heat application  The preferred hezat cells are descnbed in Unzted States Patent No
5 918 590 and pendmg United States Patent Application No 08/623 752 both of
which are assigned to The Procter & Gamble Co Cmcmnat OH The preferred
thermal packs include a unified structure having at least one continuous layer of
matenal and a plurality of heat cells spaced apart and fixed within or to the umfied
structure of the thermal pack The thermal packs are descnbed 1n pending United
States Patent Application Nos 08/777 853 and 08/984 009 both of which are
assigned to The Procter & Gamble Co Cincinnat OH

Herein ‘plurality of heat cells” means more than one heat cell

Herein continuous layer or layers means one or more layers of a matenal
which may be umnterrupted or partially but not completely interrupted by another
matenal holes perforations and the like across its length and/or wadth.

Herein ngid means the property of a matenial wherein the material may be
flexable yet 1s substantially shff and unyielding and which does not form fold hnes
In response to gravitational pull or other modest forces

Heremn semungid matenal means a material which 1s ngid to some degree
or in some parts 1 ¢ having at least two-dimensional drape at a temperature of
about 25 C and exhibits a toughness to mantan structural support of the heat cells
in an unsupported format, and/or prevent unacceptable stretchung of structures of the
material duning processing or use while shll mamntaimng good overall drape
charactenistics when heated, and/or retaining sufficient ngidity to deter easy access
to deter easy access 10 heat cell contents.

Herein, two dimensional drape means drape which occurs across a
continuous layer or layers across a thermal pack, or across a select region of a layer
or layers or thermal pack, exclusively along one axus 1€ one fold line forms at the
expense of other axes 1n response to gravitational pull or other modest forces

Herewmn, three dimensional drape means drape which simultaneously occurs
across a continuous layer or layers across a thermal pack, or across a select region
of a layer or layers or thermal pack, along two or more axes 1 € two or more fold
lines form 1n response to gravitational pull or other modest forces

Herein, fold lines means the Line along which a matenal forms a
temporary or penmanent crease, nidge or crest m response to gravitational pull or
other modest forces

All cited references are incorporated heremn by reference mn their entireties
unless otherwise specified Citation of any reference 1s not an admission regarding
any determination as to 1ts availability as pnor art to the claimed invention
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All percentages are by weight of total composition all ratios are weight
ratios and all measurements are made at 25 C unless otherwise specified

It 1s understood that the disposable thermal body wraps of the present
mvention may compnse one or more heat cells or thermal packs For clanty one
preferred embodiment of a disposable thermal body wrap compnsing a single
thermal pack having a plurality of individual heat cells will be described herein. All
aspects of other embodiments of the present invention are the same or simular to the
embodiment(s) descnbed herein

Referning now to Figs 1 and 2 there 15 shown a preferred embodiment of the
present mnvention which provides a thermal body wrap generally indicated as 10
preferably having a substantially planar lammate structure and one or more heat
cells 16 fixed within thermal pack 15 The laminate structure having a first side 12
and a second side 14 The first side 12 whach 1s positioned toward the body durmg
wear having an attachment means 34 which 1s preferably located at or near first end
11 and/or second end 13 The second side 14 which 1s posttioned away from the
body dunng wear having an oxygen permeability means for allowing oxygen nto
the heat cells 16

As shown further m Figs 1 and 2 2 preferred embodiment of the present
mvention 15 substantially rectangular dog bone hke shaped with first end 11 and
second end 13 at the respective terminuses of the longitudinal axis 21 of the thermal
body wrap 10 A narrowing of the lammate structure at first edge 17 and second
edge 19 approximately mudway between first end 11 and second end 13 and the X
hike positioming of heat cells 16 along longitudinal axis 21 allows the thermal body
wrap to torsionally flex when applied to the user s body and/or wom by the user to
provide conformuty to the vanous arcas of the body and/or body parts of the user
This particular shape also allows the user to apply the wrap to the user s bendable
appendages without mterfenng with the user s ability to bend the respective
appendage and/or cause the wrap to buckle and/or fold duning normal movement of
the user s appendage

Each thermal pack 15 compnses a plurality of individual heat cells 16
preferably fixed within or to the umfied structure of the thermal pack 15 While it1s
preferred that heat cells 16 are embedded within the laminate structure of thermal
pack 15 each thermal pack 15 may alternatively comprise a single continuous base
layer 20 wherein individual or groups of heat cells 16 are fixedly attached and
spaced apart across the base layer 20 These heat cells 16 are spaced apart from each
other and each heat cell 16 functions independently of the rest of the heat cells 16
Each heat cell 16 preferably compnses a densely packed, particulate exothermic
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composition 18 which substantially fills the available cell volume within the cell
reducing any excess void volume thereby mimimizing the ability of the particulate
matter to shift withan the cell Alternatvely the exothermmc composition 18 may be
compressed into a hard tablet before being placed in each cell Because the heat
generating matenal 1s densely packed or compressed into a tablet the heat cells 16
are not readily flexable Therefore the spacing apart of the cells and the matenals
selected for cell forming base layer 20 and cell covening layer 22 between the heat
cells 16 allows each thermal pack 15 to easily conform to the user's body more
readsly than a single large cell

Continuous cell forming base layer 20 and cell covenng layer 22 may be
made of any number of suitable matenals Preferably cell forming base layer 20 and
cell covenng layer 22 compnses matenials which are semingid at a temperature of
about 25 C and which soften, 1¢ become substantially less ngid at a temperature
of about 35 C or greater That 13 the matenals preferably have an elastc modulus
within the elastic deformation range of the matenial of about 0 7 g/mm? or greater
more preferably about 09 g/mm?2 or greater most preferably about 1 g/mmZ or
greater at about 25 C and an elasthc modulus substantially less at about 35 C or
greater  Substantially less  as used herein means that the elastic modulus of the
matenal at about 35 C or greater 15 statstically significantly less than the elastic
modulus at about 25 C at an appropriate statishcal confidence 1 e 2= 90%) and
power (1 ¢ 290%)

Therefore, when heat cells 16 which are fixed wathan or to the umfied
structure of thermal pack 15 are active that 1s at a heat cell temperature of from
about 35 C to about 60 C preferably from about 35 C to about 50 C more
preferably from about 35 C to about 45 C and most preferably from about 35 C to
about 40 C the narrow portion of the continuous layer or layers of matenal
immediately surrounding each heat cell softens and acts as a lnnge between the heat
cells and between any remaining cooler more nigid portions of the continuous layer
or layers bending preferentially more than either the heat cell or more rigid portions
This results in thermal packs 15 which possess sufficient ngidity to mamntamn
structural support of the heat cells and to prevent unacceptable stretching of
structures of the continuous layer or layers dunng processing or use while still
mamntaimng good overall drape characteristics when heated

When thermal pack 15 of the present mnvention 1s tncorporated mnto body
wrap 10 body wrap 10 casily adapts to a wide vanety of body contours provides
consistent, convement, and comfortable heat applicaton, and an excellent




HRESTRI BEELHTIHD

10

13

20

235

30

35

conformity with body forms, while retauung suffictent ngidity to prevent wrap 10
from folding or bunching during use and deter easy access to heat cell contents

Typcally the tensile strength 1s measured using a simple tensile test on an
electronic tensile test apparatus such as a universal constant rate elongation tensile
testing machine with computer Instron Engineenng Corp Canton, MA  Any
standard tensile test may be used for example matenal samples are cut 1nto strips
having a width of about 2 54 cm (about 1 inch) and a length of from about 7 5 cm to
about 10 cm (about 3 to about 4 inches) The ends of the strips are placed mto the
jaws of the apparatus with enough tension to elrmmnate any slack, but without
loading the load cell The temperature of the sample 1s then allowed to stabilize at
the desired test temperature The load cell of the apparatus 1s set for about 22 7 kg
(50 pound) load, the elongation set for 5 mm and the crosshead speed 1s set for
about 50 cm/mun The apparatus 1s started and the tensile strength data 1s collected
by the computer The sample 1s then removed from the apparatus

The elastic modulus may be calculated as the slope of the tensile load vs. the
extension duning elastic deformation of the matenals using the equation

m = (L/E)
Where m = the slope 1n g/mm? durmng elastic deformation

L = the load at extension in g/mm and
E = the extension 1n mm

Cell forming base layer 20 and/or cell covering layer 22 also preferably
compnse &t least two-dumensional drape at about 25 C 1 ¢ a single fold or crease
occurs 1n the matenal along a single axis and preferably three-dimensional drape at
about 35 C or greater 1 ¢ two or more folds or creases occur along multiple axes
Drape may be determined by placing and centening a square sample for example
about 30 cm by about 30 cm (about 12 inches by about 12 inches) of matenal on the
end of a cyhndncal shaft with a pomnted end, allowing the matenal to drape due to
gravitational forces and the number of fold lmes counted Matenals that exibit
one-dimensional drape 1 e have no folds or creases in any direction are
determined to be ngid, while matenals that exlubit at least two-dimensional drape 1
e have at least one fold or crease hne forming along at least one axis, are
determuned to be semingid

Dnfferent matenals may be capable of satsfying the specified requirement
for continuous cell forming base layer and/or cell covenng layer 20 and/or 22
provided that the thickness 1s adjusted accordingly Such matenals may include, but
are not hmited to polyethylene, polypropylene nylon, polyester polyvinyl
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chlonnde polyvinylidene chloride polyurethane polystyrene saponmified ethylene
vinyl acetate copolymer ethylene-vinyl acetate copolymer natural rubber
reclaimed rubber synthetic rubber and mixtures thereof These matenials may be
used alone, preferably extruded more preferably coextruded most preferably
coextruded with a low melt temperature polymer including but not himited to
ethylene vinyl acetate copolymer low density polyethylene and mixtures thereof

Cell forming base layer 20 and/or cell covering layer 22 preferably comprise
polypropylene more preferably a coextruded matenal comprising polypropylene
most preferably a coextruded matenal wherein a first side compnses polypropylene
preferably from about 10¥ to about 90% more preferably from about 40/ to about
607 of the total thickness of the material and a second side compnses a tie layer
of a low melt temperature copolymer preferably EVA Cell forming base layer 20
and/or cell covering layer 22 preferably have a basis weight thickness of less than
about 50 pm more preferably less than about 40 pm most preferably less than
about 30 um

Cell formung base layer 20 and/or cell covenng layer 22 preferably comprise
2 coextruded matenal having a first side of polypropylene and a second side of
EVA and having a combined thickness of from about 20 pum to about 30 um
preferably about 25 um (1 mil) wherewn the polypropylene compnses about 50/
and the EVA tie-layer compnses about 50% of the total thickness of cell forming
base layer 20 and/or cell covening layer 22 A particularly preferred matenal 1s
available as P18 3161 from Clopay Plastics Products Cincinnati OH The P13
3161 whuch 18 preferred for cell covening layer 22 has been subjected to a post
process apertunng with hot needles to render it permeable to oxygen

When coextruded matenals of the type just descmbed are used for cell
formung base layer 20 and cell covening layer 22 the EVA sides are preferably
onented toward each other to facilitate thermal bonding of cell covenng layer 22 to
cell forming base layer 20

Good overall drape charactenstics and/or excellent conformity with user s
body and/or increased structural support to the thermal pack 15 and/or umform
distnbution of the thermal energy across the entire area of the thermal body wrap
may be achueved by selectively placing the heat cells 16 into positions fixed within
or to the unified structure of the thermal pack 15 relative to each other which are
sufficiently close so as to block some or all possible axes across the matenal of the
continuous layer and/or layers 20 and/or 22 which otherwise would have passed
unnterrupted between the heat cells 16 through the thermal pack 15 or select
regions thereof to mummze or chminate undesirable uninterrupted fold hines That
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1s placement of the heat cells 16 into positions relative to each other which are
sufficiently close so that the number of axes which pass uninterrupted, between the
beat cells 16 1s selectively controlled such that the continuous cell forming base
layer 20 and cell covenng layer 22 of thermal pack 15 or select regions thereof
preferably folds along a multiplicity of short interconnected fold lines onented n a
pumber of different directions relative to each other Folding along a multiplicity of
mterconnected fold lines results 1n thermal packs 15 which have good overall drape
charactenistics readily conform with user s body and/or have increased structural
support of the heat cell matrix

Because heat cells 16 are not readily flexible the spacing between heat cells
16 provides the preferred benefits and may be determined, when selectively placing
heat cells 16 within or fixed to the umfied structure of thermal packs 15 wherein at
least one heat cell of four adjacent heat cells whose centers form a quadnlateral
pattern, blocks one or more axes that could otherwise form at least one fold line
tangential to the edges of one or more pairings of the remmming three heat cells m
the quadnlateral pattern. Preferably the spacing between the at least one heat cell of
the four adjacent heat cells and each of the heat cells of the one or more pairings of
the remaming heat cells in the quadnlateral pattern may be calculated using the
equation

SS(Wy2)*075

Where s =the closest distance between the heat cells and
W, = the measurement of the smallest diameter of the
smallest diameter heat cell within the quadrilateral
pattern
Altematively the spacing between heat cells 16 may be determined wherein,
at least one heat cell of three adjacent heat cells whose centers form a tnangular
pattern blocks one or more axes that could otherwise form at least one fold line
tangental to the edges of the remaining pair of heat cells in the triangular pattern
formed by the three heat cells Most preferably the spacing between the at least one
heat cell of the three adjacent heat cells and each heat cell of the remaimng pair of
heat cells in the tnangular pattern may be calculated using the equation

s<(Wy2)=03

Where s =the closest distance between the heat cells and
W, = the measurement of the smallest diameter of the
smallest diameter heat cell within the triangular

pattern
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Different matenals may be capable of sausfying the above specified
requrements  Such matenals may include but are not hmited to those matenals
mentioned above

Exothermic composithon 18 may compnse any composiion capable of
providing heat However exothermic composibon 18 preferably compnses a
particulate mix of chemical compounds that undergo an oxidation reaction dunng
use The mux of compounds typically compnses wron powder carbon, a metal
salt(s) and water Mixtures of this type which react when exposed to oxygen
providing heat for several hours

Suitable sources for iron powder include cast wron powder reduced iron
powder electrolytic iron powder scrap wron powder pig iron, wrought 1ron, vanous
steels iron alloys and the like and treated vaneties of these wron powders There 13
no particutar imitation to their punty kind etc so long as 1t can be used to produce
heat generation with electnically conducting water and awr Typically the wron
powder compnses from about 30/ to about 80% by weight, preferably from about
50% to about 70% by weight of the particulate exothermic composition.

Active carbon prepared from coconut shell wood charcoal coal bone coal
etc are useful but those prepared from other raw matenals such as ammal products,
natural gas, fats oils and resins are also useful in the particulate exothermuc
composition of the present invention There 15 no hmitation to the kinds of active
carbon used, h_gwever the preferred active carbon has superior water holding
capabihities and the different carbons may be blended to reduce cost Therefore
mixtures of the above carbons are useful in the present invention as well Typically
activated carbon non-achvated carbon, and muxtures thereof compnses from about
3¥ to about 25/ preferably from about 8% to about 20¥ most preferably from
about 9% to about 15/ by weight, of the particulate exothermic composition

The metal salts useful in the particulate exothermic compositon nclude
sulfates such as fernc sulfate potassium sulfate sodium sulfate manganese sulfate
magnesjum sulfate and chlonides such as cupnc chlonde potassium chlonde
sodium chlonde calcium chloride manganese chlonde magnesium chlonde and
cuprous chlonde Also carbonate salts acetate salts nitrates mitrites 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 1n combination to sustain the comrosive
reaction of ron. The preferred metal salts are sodium chlonide cupnc chlonde and
muxtures thereof Typically the metal salt(s) compnses from about 0 5% to about
10/ by weght preferably from about 10% to about 5/ by weight, of the
particulate exothermmc composition

10
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The water used 1n the particulate exothermic composition may be from any
appropnate source There 1s no particular hmtation to its punty kind etc
Typically water comprises from about 1./ to about 40% by weight preferably from
about 10/ to about 30% by weight, of the particulate exothermic compositron

Additional water holding matenials may also be added as appropriate  Useful
additional water holding matenals include vernucubite porous silicates, wood
powder wood flour cotton cloth having a large amount of fluffs short fibers of
cotton paper scrap vegetable matter super absorbent water swellable or water
soluble polymers and resmns carboxymethylcellulose salts and other porous
materials having a large capillary function and hydrophihic property can be used
Typcally the additional water holding matenals comprise from about 0 1% to about
30% by weight, preferably from about 05/ to about 20/ by weight, most
preferably from about 1% to about 10/ by weight, of the particulate exothermuc
composition

Other addihonal components include agglomeration mids such as gelatin,
natural gums cellulose denvatives, cellulose ethers and therr denvatives, starch,
modified starches polyvinyl alcohols polyvinylpymohdone sodium alginates
polyols, glycols corn syrup sucrose syrup sorbitol syrup and other polysacchandes
and their denvatives polyacrylamides polyvinyloxoazolidone and maltitol syrup
dry binders such as maltodextrin, sprayed lactose co-crystallized sucrose and
dextrin modified dextrose sorbitol manmtol microcrystalline cellulose microfine
cellulose pre-gelaimzed starch dicalerum phosphate and calcrum carbonate
oxidation reaction enhancers such as elemental chromium manganese or copper
compounds compnsing sard elements, or muxtures thereof hydrogen gas inhibitors
such as inorganic or organic alkali compounds or alkali weak acid salts including
sodium hydroxide potassium hydroxide sodium hydrogen carbonate sodium
carbonate calcium hydroxide calcium carbonate, and sodum propionate fillers
such as natural cellulosic fragments including wood dust, cotton linter and
cellulose synthetic fibers in fragmentary form including polyester fibers, foamed
synthehc resins such as foamed polystyrene and polyurethane and inorgamic
compounds including silica powder porous silica gel sodium sulfate banum
sulfate won oxides and alumina, and anh-caking agents such as tncalcium
phosphate and sodium sihicoaluminate Such components also include thickeners
such as comstarch, potato starch carboxymethylcellulose and a-starch and
surfactants such as those included wathin the amonic cationic nomonic
zwitterionic, and amphoteric types The preferred surfactant, 1f used however 1s
nontonic  Stll other additional components which may be added to the particulate

11
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exothermic compositions of the present invention as appropnate 1nclude extending
agents such as metasilicates zurconium, and ceramics

The above-mentioned components of the composition are blended using
conventional blending techmques Switable methods of blending these components
are described 1n detail in U S Patent 4 649 895 to Yasuki et al 1ssued March 17
1987

Alternatively to the above descnbed particulate exothermic composition, the
exothermic composihon may be formed into agglomerated granules direct
compacted mto compaction articles such as granules pellets, tablets and/or slugs,
and mixtures thereof

The exothermic composition of these agglomerated granules and/or
compaction articles comprises 1ron powder dry powdered carbonaceous matenal a
metal salt added to the dry mix or subsequently as an aqueous/bnne solution, 1n
amounts and/or percentages and/or ratios as described above and additionally an
agglomeration aid and/or a dry binder Typically the agglomeration aids comprise
from about 0% to about 9% preferably from about 0 5% to about 8% more
preferably from about 0 6% to about 6% most preferably from about 0 7% to about
3/ by weight and the dry binder compnses from about 0% to about 35/
preferably from about 4% to about 30/ more preferably from about 7% to about
20/, most preferably from about 9/ to about 15/ by weight, of the agglomerated
pre compaction compositions of the present invention

Agglomerated granules are typically made and agglomerated into granules
using conventional blending techmques, as described above Compaction articles
are preferably made by direct compaction of the dry ingredients nto articles such as
hard granules pellets tablets and/or slugs Suitable methods are descnibed 1n detail
in Chapter 89 Oral Sold Dosage Forms Remingtons Pharmaceutical Sciences,
18th Edinon (1990) pp 1634-1656 Alfonso R. Gennaro ed Any conventional
tableting machine and compression pressures up to the maximum provided by the
machine can be used

Heat cells 16 compnsing the above descnbed components are typically
formed by adding a fixed amount of a particulate exothermic composihon or
compaction article(s) 18 to a pocket or pockets made m a first continuous layer 1 e
cell forming layer 20 A second continuous layer 1 e cell covening layer 22 1s
placed over the first continuous layer sandwiching the particulate exothermic
composttion or compaction article(s) between the two continuous layers which are
then bonded together preferably using a low heat, forming a umfied laminate
structure Preferably each heat cell has a similar volume of heat generating matenial

12
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and has simular oxygen permeability means However the volume of the heat
generating matenal shape of the heat cell and oxygen permeability may be different
from heat cell to heat cell as long as the resulting cell temperatures generated are
within accepted therapeutic and safety ranges for their mtended use

The heat cells 16 can have any geometric shape e g disk, triangle pyraomd
cone sphere square cube rectangle, rectangular parallelepiped cylhinder ellipsoid
and the hke The preferred shape of the heat cells 16 1s an ellipsoid (1 ¢ oval)
having a width at 1ts widest point of from about 0 15 ¢cm to about 20 cm preferably
from about 0 3 cm to about 10 cm more preferably from about 0 5 cm to about 5
cm a height at its hughest point of from greater than about 0 2 cm to about 5 cm
preferably from greater than about 0 2 cm to about 1 cm, more preferably from
greater than about 0 2 cm to about 0 8 cm and most preferably from about 0 3 cm to
about 0 7 and a length at its longest point of from about 0 5 cm to about 20 cm
preferably from about 1 ¢m to about 15 cm, more preferably from about 1 cm to
about 10 cm most preferably from about 3 cm to about 7 cm.

The ratio of fill volume to cell volume of the heat cells 16 1s from about 0 7
to about 1 0 preferably from about 0 75 to about 1 0 more preferably from about
08 to about 1 0 even more preferably from about 0 85 to about 10 and most
preferably from about 0 9 to about t 0

Oxygen permeability 1n cell covering layer 22 1s preferably a plurahty of
apertures 1n cell covenng layer 22 The apertures allow sufficient oxygen contaiming
air to enter the cell to allow 1t to operate at the desired temperature

The velocity duration, and temperature of the thermogemc oxidaton
reaction of the exothermic composition 18 can be controlled as desired by changing
the area of contact with ar more specifically by changing the oxygen
diffusion/permeability

Preferably each heat cell 16 has a similar volume of chemustry and has a
similar oxygen permeability means Alternatively chemustry volumes shapes and
oxygen permeability means can be different from cell to cell as long as the resulting
cell temperatures generated are sumilar

On either stde of thermal body wrap 10 are additional layers of matenal On
first side 12 of thermal body wrap 10 1s a first outer fabne 26 which 1s attached to
cell forming base layer 20 by a first adhesive layer 28 On second side 14 15 a
second outer fabric 30 attached to cell covening layer 22 by a second adhesive layer
32 Second outer fabnc 30 and second adhesive layer 32 are preferably more
permeable to air than 1s cell covenng layer 22 and preferably do not appreciably
alter the oxygen permeability of cell covering layer 22 Therefore cell covenng

13
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layer 22 pnmanly controls the flow rate of oxygen into each heat gencrating cell 16
Furst outer fabric 26 and second outer fabnic 30 may be made of different matenals,
however 1t 1s preferred first outer fabric 26 and second outer fabnc 30 are made of
the same or similar matenals and first adhesive layer 28 and second adhesive layer
32 are made of the same or similar matenals First outer fabric 26 and second outer
fabric 30 may be laminate structures

Preferably first side 12 of thermal body wrap 10 has an attachment means 34
for releasably attaching thermal body wrap 10 to the user s body Preferably
attachment means 34 1s an adhesive capable of attaching and reattaching to the
user s skin Attachment means 34 may have a release paper 36 attached to the
adhesive 1n order to protect the adhesive of attachment means 34 from prematurely
sticking to a target other than the intended attachment site  Attachment means 34
preferably has a stronger bond to first outer fabnic 26 than to esther release paper 36
or to any target surface

In the alternative attachment means 34 for releasably attaching thermal body
wrap 10 to the user s body may be located on second side 14 or both first side 12
and second side 14

Alternatively attachment means 34 may be an adhesive coated film attached
to first outer fabne 26

Preferred attachment means 34 may be any number of suitable adhesives
and apphcation patterns A preferred adhesive provides secure imtral and prolonged
attachment reattachment, and easy/painless removal from the skin with substantially
no residual adhesive remaining on the skin after removal of the wrap Further a
preferred adhesive has a 90 peel strength of from about 300g/25mm to about
1000g/25mm preferably form about 400g/25mm to about 900g/25mm more
preferably from about 500g/25mm to about 800g/25mm Any swtable method may
be used to measure the adhesive properties of the adhesive However a preferred
method uses a steel platen wherein the adhesive film 1s attached to the surface of the
platen. The steel platen and adhesive film are pulled in opposite directions at a 90
angle to the platen surface until the adhesive releases from the steel surface The
amount of force required to cause the adhesive to release from the steel surface 1s
recorded as the peel strength Several adhesive films have been shown useful 1n
fulfilling these requirements e g 5322 from Avery Denmison Co Pawneswille OH
1522 from Minnesota Mining and Manufacturing Co Minneapohis MN and 9906
from Mmnesota Miming and Manufactunng Co Minneapolis MN  Other types of
adhesives that may also be useful include but are not hmuted to  rubber based

14
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adhesives, eg styrene-butadiene-styrene (SBS) styrene-isoprene styrene (SIS)
polyurethane based adhesives acrylic-based adhesives hydrogels and the like
Adhesives may be applhied to first outer fabric 26 by any sumtable method However
1t 18 preferred that the adhesive penetrate into first outer fabnic 26 so that the
adhesive preferentially sticks to first outer fabnc 26 upon removal of thermal body
wrap 10 from the user's body after use The preferred pattern of adhesive extends
from the termunus of first end 11 to the edge of heat cell 16 closest to firstend 11 to
first edge 17 and second edge 19 and/or from the terminus of second end 13 to the
edge of heat cell 16 closest to second end 13 to first edge 17 and second edge 19 as
depicted in Fig 1 Other patterns may also be used as appropnate

Release paper 36 1s preferably a silicone treated paper such as BL 25 MGA
SILOX C3R/0 release paper from Akrosil Menasha, WI or a simlar siicone treated
paper from Avery Denmson Co Pamesville OH or Minnesota Mining and
Manufactunng Co Minneapols MN The release paper can be solely over the
adhesive areas shghtly extended over the adhesive areas or continuous across the
entire wrap

In & particularly preferred embodiment of the present vention, first outer
fabnic 26 1s a soft, fleable non imtating to-the-skin material Matenals sutable as
first outer fabric 26 include but are not limited to formed films fabrics including
wovens kmts and nonwovens which are carded, spunbonded, air laxd thermally
bonded, wet lmd meltblown, and/or through air bonded The matenal of first outer
fabric 26 may be cofton polyester polyethylene polypropylene nylon etc A
particularly surtable matenal for first outer fabnc 26 1s 32 gsm polypropylene carded
thermally bonded fabric available ¢ g as grade #9327786 from Veratec, Walpole
MA Lamunates of these or sumilar matenals may also be useful

Preferably second outer fabric 30 1s preferably a soft flexible matenal
Matenals surtable as second outer fabnc 30 include but are not limited to formed
films fabnes including wovens kmts and nonwovens which are carded,
spunbonded air laid, thermally bonded wet lmd meltblown and/or through ar
bonded The matenal compostton of second outer fabric 30 may be cotton,
polyester polyethylene polypropylene nylon, etc A particularly suitable materzal
for second outer fabric 30 18 32 grams per square meter (gsm) hydrophobic
polypropylene carded thermal bonded fabnic available ¢ g as grade #9327786
from Veratec Walpole MA Alternatively second outer fabric 30 may be 65 grams
per square meter (gsm) hydrophobic polypropylene carded thermal bonded fabne
avallable, e g as grade #9354790 from Veratec Walpole MA Laminates of these
or silar matenals may also be useful
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Adhesive layer 32 1s apphied in such a manner that 1t does not wterfere with
oxygen permeability to heat cells 16 A suitable matental and applicatton method
that has been successfully used for adhesive layers 28 and 32 are 70-4589 pressure
sensitive hot melt adhesive available from National Starch and Chemical Co
Bridgewater NJ whuch 15 applied with spiral glue application system available from
Nordson Waycross, GA

Pnior to use thermal body wrap 10 1s typically enclosed within an oxygen
impermeable package When ready to use thermal body wrap 10 1s removed from
the oxygen impermeable package allowing oxygen to react with chemustry 18 Once
the chemical reaction 1s completed thermal bedy wrap 10 is no longer capable of
generating heat and 1t 1s intended to be appropnately discarded in the solid waste
system

Thermal body wrap 10 1s intended to be womn directly m contact with the
user's body nside a users clothing Such direct contact by heat cells 16 mn the
thermal body 10 provides a known thermal resistance between heat generating
chemustry 18 and the user s body surface Thus, the chemustry 18 can be designed to
oxidise at a particular rate to produce a specified temperature

While particular embodiments of the present invention have been illustrated
and descnibed 1t wall be obvious to those skilled 1n the art that various changes and
modificatons may be made without departing from the spint and scope of the
invention, and 1t 1s intended to cover m the appended claims all such modifications
that are within the scope of the invention

What 1s claimed s
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1 A disposable thermal body wrap having a unified structure compnsing

a) at least one continuous layer of flexible matenal having a substantially
rectangular dog bone hike shape and having a first side a second side a first
end, a second end

b) one or more heat cells spaced apart and fixed within or to said at least one
continuous layer of flexible material and

c) a means for releasably attaching said thermal body wrap to a user's body
said attachment means comprising an adhesive having secure imbal and
prolonged attachment, rcattachment capebibty and easy/painless removal _
from the skin with substantially no restdual adhesive remaimng on the
after removal of saxd wrap and having a 90 peel strength of from abaout
300g/25mm to about 1000g/25mm

2  The disposable thermal body wrap of Claim 1 wherein said means for releasably
attaching said thermal body wrap being located on sad first side of said flexible
matenal so that said first side of said flokible matenal may be placed directly
against a user's body wherein said second side further compnses an oxygen
permeability means

3 The disposable thermal body wrap of Claim 2 whierein said means for releasably
attaching said thermal body wrap 1s at or nef said first and smd second ends

4 A disposable thermal body wrap according to Claim 1 wherein said heat cells
compnise a shape selected from the group consisting ofi disk tnangle pyramud
cone sphere square cube rectangle rectangular parallelepiped cylinder and
ellipsoid said elhpsoid having a width at its wadest point of from about 0 3 em
to about 10 cm and a height at 1ts highest point of from greater than about 0 2 ¢cm
to about 5 cm and a length at 1ts longest point of from about 1 cm to about 10
¢m and wherein said heat cells, when filled with an exothermuic composition,
have a fill volume to cell volume ratio of from about 0 7 to about 1 0

5 A disposable thermal body wrap according to Claim 1 wheremn exothemuc

composition COmMpIises '
a) from about 30 /% to about 80% by weight, iron powder

17




HESTHRD BEELSBHTEHD

10

15

20

b ) from about 3 /4 to about 25 /4 by weight carbonaceous matenial selected from
the group consisting of activated carbon non activated carbon, and muxtures
thereof

¢ ) from about 0 5% to about 10% by weight metal salt and

d) from about 1/ to about 40% by weight, water

A disposable thermal body wrap according to Claim 5 wherein saxd exothermic
composition further compnses from about 0 1%-to about 30/ by weight, of
additional water holding materzal

A disposable thermal body wrap according to Claim 1 wherein said exothermic

composition comprises

a) from about 30% to about 80% by weight, of 1ron p’:deer

b) from about 3 4 to about 209 by weight, of carbonaceous material selected
from the group consisting of activated carbon, non activated carbon, and
mixtures thereof

¢ ) from about 0% to about 9% by weight, of an agglomeration aid selected from
the group consisung of corn syrup maltitol syrup crystalhzing sorbitol
syrup amorphous sorbitol syrup and muxtures thereof and

d) from about 0% to about 35/ by weight, of a dry binder selected from the
group consisting of microcrystalline cellulose maltodextnn sprayed lactose
co crystallized sucrose and dextnn modified dextrose manmtol microfine
cellulose pre-gelatimized starch dicalcium phosphate calcrum carbonate
and muxtures thereof

wheremn from about 0 5/ to about 10% by weight, of a metal salt selected from

the group consisting of alkali metal salts, alkaline earth metal salts transitional

metal salts and mixtures thereof 15 added to said composition as part of the dry

mix or subsequently 1n an aqueous solution as bnine and further wherein smd

exothermic composition compnises a physical form selected from the group

consising of dry agglomerated granules direct compaction articles, and

mixtures thereof wherein said direct compaction erticles are selected from the

group consisting of granules pellets tablets and slugs

A disposable thermal body wrap according to Claxm 7 wherein said exothermic

composition further compnses from about 0 5%}0 about 10% by weight, of
additional water holding matenals selected from the group consisting of acrylic
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acid salt starch co polymer isobutylene maleic anhydnde co polymer
vermuculite carboxymethylcellulose and mixtures thereof

A disposable thermal body wrap according to Claim 8 wherein said dry binder

compnses from about 4 / to about 30 /4 by weight, of microcrystalline cellulose
-

10 A disposable thermal body wrap according to Claim 1 further compnsing

11

additional components selected from the group consisting of active aromatic
compounds non-active aromatic compounds, pharmaceutical actives, and
muxtures thereof

A disposable thermal body wrap according to Claim 1 wheremn the spacing
between said at least one of said heat cells and each of said-heat cells of said one
or more pairngs of said remammng heat cells 1n said quadnlateral pattern 1s the
same or less than the spacing obtained by dividing the measurement of the
smallest diameter of the smallest diameter heat cell of said heat cells withun sad
quadnilateral pattern by 2 and multiplying the result by 0 75

12 A disposable thermal body wrap according to Claim 1 v)vhercm the spacing

between sard at least one of said heat cells and each of said heat cells of said
remamung pair of said heat cells 1n saxd tnangular pattem 1s the same or less than
the spacing obtained by dividing the measurement of the smallest diameter of the
smallest diameter heat cell of said heat cells within said tnnangular pattern by 2
and multiplying the result by 0 3

19




BHSTED BEELHGERD

3

ABSTRACT

The thermal body wraps of the present invention compnse a unified laminate
structure having at least one continuous layer of a flexable material having a
substantially rectangular dog bone-hke shape and having a first side, a second side
a first end a second end a plurality of heat cells and means for releasably attaching
the thermal body wrap to a user's body Preferably the heat cells are placed nto
positions fixed wathun or to the unified structure of the thermal body wraps relative
to each other and sufficiently close to provide controlled sustamned, and uniform
heat to the body or body part of the user
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