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generating agent packed 1 said :
adhesive layer.

lat bag, and the other surface of the flat bag 1s provided with a nontransferable self-
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ABSTRACT OF THE DISCLOSURE

A disposable body warmer comprising a flat bag and,
put 1n a tlat form having a thickness of 2 to 5 mm, a heat ge-
nerating agent composed of iron powder as a main ingredient and
mixed therewith 9 to 11 % by weight of a water-retaining agent,
18 to 22 % by weight of water, a heat genaretion promotor and
common salt or sodium chloride. The flat bag is
provided with one air-permeable surface héving alr
permeabillity per unit time limited to 5000 to 10000
sec/100 cc so as to bring about a reduction in the
pressure accompanying oxidative heat géﬁeration of the

heat generating agent packed in said flat bag, and the
other surface of the flat bag is provided with a

nontransrerable self-adhesive lavyer.
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SPECITFTCATTION

TIHTLE OF THE INVENTION

DISPOSABLE DBODY WARMER

BACKGROUND OF THE INVENTION

The present invention relates to a self-adhesive dis-
posable body warmer, and more particularly to a self-adhesive
disposable body warmer comprising iron powder as a main ingre-
dient, which can set up and maintain a stable attachment, can
keep a stable heat distribution state and further can be com-
fortably used in direct cantact with or in close vicipity to
the skin.

A disposable body warmer comprises an air-permeable
bag and, accommodated therein, a mixture of metal powder such
as 1iron powder available at a relatively low cost with assjgt-

ants such as water, activated carbon, wood flour and common salt or
sodium chloride and utilizes an exothermic reaction caused by supplying

oxygen(air) thereto. It can be easily used by merely opening a wrapped,

hermetically sealed bag, and occupies a major proportion of the body

warmers in these days.

However, the above-described disposable body warmer
requires the use of an attaching means in order to attach the
body warmer to the human body. More'precisely, the disposable

body warmer cannot set up a state attached to the human body
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s Lhout Being put ia receptlacle of an attaching band or the
Lixe. o placed in a pocket provided in underwear. In other
words, although the disposable body warmer per se is inexpen
stve, the atlaching means is constderably expensive and the
altachment of the body warmer fto the attaching means and re-
moval thereo! {rom this means are complicated. Further, even
when the body warmer is pult in such an attaching means or a
pockelt and attached to the bhuman body, the position of attach-
ment 1s limited, which often makes it impossible to attach the

disposable body warmer properly to that part of the body where

a thermal effect is most required.

? "

As an expedient for eliminating the disadvantage of
the conventional ordinary disposable body warmer, a self-adhe-
sive heat generating bag has been proposed in Japanese Utility
Model Publication (Y2) No.34735/1981. This bag comprises a heat
generaling agent capable of generating heat upon being exposed’f
to oxygen and placed in a flat heat generating bag having one
surface permeable to oxygen with the other surface being pro-
vided with an intransferable self-adhesive layer all over the
surface or in a pattern form, This bag can be substantially
properly applied to any site of the human body or the like and
can be applied without use any expensive and special attaching
means or pocket,

Although the intransfered disposable body warmer may

be thought to have above-described advantase, studies on the
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utiiity of this warmer conducted by the present inventor has
revealed that such a body warmer generally stands substantially
prerpendicular or slant at least when applied to the human body
and that in order to attain substantially uniform heat generat-
ton and heat quantity, the heat generating agent placed in the
bag should be basically of a flat form and cannot be packed den-
sely like, e.g., a sausage even when the peripheral portion is
of a thin layer form. That is, the heat generating agent should
be packed in a flat form while leaving a considerable space,
which inevitably brings about uneven distribution or agglomera-
tion of this agent in the bag when the body warmer is applied
to the human body or the like. The uneven distribution, in turn
makes the heat generation of the agent in the bag and the tem-
perature distribution accompanying the heat generation uneven,
and the agglomeration gives an unpleasantness to the user and
further disturbs the state of heat generation.

Specifically, in one part of the heat generating
agent, heat generation begins and is completed in an early
stage, while in the other part thereof, remarkable heat gener-
ation occurs, thus causing burn of the skin or the like. The
agglomerated heat generating agent deteriorates the touch,
particularly gives an unpleasantness in a state directly
applied to the skin or applied to the skin through underwear,
and remarkably disturbs the state of heat generation because

the amount of supply of oxygen is lowered.

__3__
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SUMMARY OF THE INVENTION

An object of the present invention is to provide a
self-adhesive adhesive disposable body warmer comprising .iron
powder as a main ingredtent which can set up and maintain a
stable attachment, can keep a stable heat distribution state
and further can be comfortably used in direct contact with or
in close vicinity to the skin.

The above-described object of the present invention
can be attained by a disposable body warmer wherein the air
permeability per unit time in an air-permeable surface of a
flat bag is limited to 5000 to 10000 sec/100 cc so as to bring
about a reduction in the pressure accompanying oxidative heat
generation of a heat generating agent packed in said flat bag,
said heat generating agent comprises iron powder as a main

ingredient and, mixed therewith, 9 to 11 % by weight of a

water-retaining agent, 18 to 22 % by weight of water, a heat
generation promoter and common salt or sodium chloride and packed in
a flat form having a thickness of 2 to 5 mm in said

flat bag, and nontransferable self-adhesive layer is attached to said

flat bag.

The nontransferable self-adhesive layer attached to
the flat bag enables the body warmer to be attached to an arbij-
trary position of the human body or clothing, particularly
underwear and further hardly causes the above-deécribed self-

adhesive to remain and stain the body or clothing when the body

warmer 1S peeled off.



An intended exothermtc reaction can be achieved at a
relatively low cost by packing into the above-described flat
bag a heat generating agent comprising iron powder as a mailn
ingredient and reaction assistants incorporated therein.

The limitation of the air permeability of the air-
permeable surface of the flat bag to 5000 sec/100 cc or less
causes the oxidative heat generation of the heat generating
agent mainly composed of iron powder placed in the bag to re-
duce the pressure within the bag. That is, the amount of supply
of oxygen (amount Of air) is limited to a value less than that
necessary for oxidation of that agent so that the above-descri-
bed flat bag can be maintained in a compression-flattened state
under atmospheric pressure during the oxidative heat generation.
This compression-flattened flat bag prevents the uneven distri-
bution of the heat generating agent within the bag and equali-
zes the temperature distribution.

The incorporation of 9 7 by weight or more of a water-
retaining agent, such as wood flour or vermiculite, in a heat
generating agent mainly composed of i1ron powder prevents occur-
rence of shrinkage during the oxidative heat generation, which
contributes to prevention of caking of this agent attributable
to the shrinkage. Further, limitation of the maximum amount of
the water-retaining agent to 11 % by weight enables the amount

of the iron powder as the main ingredient and the amount of in-

corporation of the heat generation promoter and

the common salt or sodium chloride to be
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property adjusted, so that it is possible to attain heat gene-
ratron of the agent as a whole suitable for a body warmer.

Limitation of the amouni of water to |8 % by weight
or more enables an exothermic reaction utilizing iron powder
to properly proceed, On the other hand, limitation of the maxi-
mum amount thereof to 22 %Z by weight enables set up of a proper
heat generation state upon opening of the bag for use, i.e,,
enables excellent initiation of the heat generation. This pre-
vents the heat generating agent from being unevenly distributed
by virtue of proper reduction in the pressure within the bag
from the initiation of use of the body warmer and brings about
a favorable thermal effect.

The above-described prevention of shrinkage during
the oxidative heat generation and improvement in the initia-
tion of the heat generation enables the body warmer to be com-
fortably used in direct contact with or in close vicinity to
the skin.

Limitation of the thickness of the heat generating
agent packed in the above-described flat bag to 2 mm or more
contributes to the set up of a heat generation state or tempe-
rature distrubution favorable for warming the human body or the
like, while limitation of the maximum thickness thereof to 5 mm
or less restricts the load per unit area of the agent mainly

composed of iron powder to thereby aid the prevention of uneven

distribution of the agent,



The above described characteristic features of the
present invenlion enables the heat generating agent mainly com-
posed of iron powder to be maintained in a flat and homogeneous
state and makes the agent less susceptible to formation of a
agglomerated portion, so that 1t is possible to surely realize
useful and stable warming of the human body or the like in a

self-adhesion systen.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partially cutaway plan view of a dispo-
sable body warmer according to the present invention;

Fig. 2 is a partially cutaway bottom plan view of
the disposable body warmer shown in Fig. 1;

Fig. 3(a) is a plan view of a disposable body warmer
according to the present invention having a slit on a release
paper; and

Fig. 3(b) is explaning the manner of releasing said

release paper of Fig. 3(a).

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the above-described disposable body
warmer according to the present invention will now be described
with reference to the accompanying drawings. In a flat bag 1
preferably having one air-permeable surface la, the air perme-

ability per unit time of the air-permeable surface is limited
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to a value tess than that of oxygen (the amount of oxygen in
the air) necessary for oxidation of a heat generating agent 2
packed 1n the bag | in such a manner as will be described later
so that the pressure within the bag is reduced by oxidative
heat generation of the agent 2, and further a nontransferable
self-adhesive layer 3(a) is attached as an adherend to the
other surface of the flat bag. Then, the above-described heat
generating agent 2 comprising, as is well-known, iron powder
ard reaction assistants incorporated therein is packed in a
substantially uniform flat form having a thickness of 2 to 5 mm
within the bag 1, and the periphery of the bag is sealed.

In the resulting flat bag 1, for commercialization,
release paper 4 is adhered to the self-adhesive layer 3(a) and
the bag is put in a known alr-impermeable packaging bag 5, where-
upon hermetic sealing b of periphery of the packaging bagis con-
ducted. The degree of the pressure reduction in the oxidative
heat generation of the agent 2 in the bag 1 is properly selected
taking into consideration the mass of the packed agent 2. It has
been experimentally confirmed that use of the bag 1 having an
air permeability of 5000 to 10000 sec/100 cc (JIS P8117) enables
a proper negative pressure state to be set up. Further, as des-
cribed above, a lowering in the water content to 22 % by weight
or less from that of a usual body warmer, i.e., 24 to 25 % by

weight, enables the bag 1 to be always compression-

flattened at atmospheric pressure under conditions of initia-
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tion of the heat generation of -the agent from an early stage of
the heat generation, so that the movement or uneven distribut-
ton of the agent 2 in the bag can bhe effectively prevented. [t
1s apparent that the above-described air permeability is much
smaller than that of the bag used in the ordinary body warmer,
i.e., 3 to 10 sec/100 cc.

The heat generating agent 2 is a known one compris-
ing 1ron powder as a main ingredient and, incorporated therein,

water, a water-retaining material (charcoal, vermiculite or the
like), an oxidation promoter such as activated carbon, and

common salt or sodium chloride. More particularly, the agent 2
comprises-about 55 to 65% by weight of iron powder, 18 to 22%

by weight of water, 9 to 11% by weight of a water-retaining
agent, 3.5 to 4.5% by weight of activated carbon, and about

4.5 to 6% by weight of common salt ér sodium chloride, and the
temperature of heat generation accompanying oxidatidn,is adjusted
in such a manner that the maximum temperature is SSOC, preferably
62 to 63OC, and the average temperature is 50 to 55°C. In the
above—-described mixing, as described above, the amount of water
1s smaller than that of the ordinary body warmer, while the
amount of the water-retaining agent is slightly larger than that

of the ordinary body warmer, i.e., 7 to 8% by welight.

Although the flat bag 1 may have any size, it is
generally prepared so as to have an area of 10X5 cm or more

and 20X 15 cm or less taking into consideration the convenience
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in use. |t ts preferred that the bag | be well compatible with
the human bodyv or underwear, Examples of the flat bag include
flexible thermoplastic sheets and films of polyurethane, poly-
propviene and polvethylene, and plastic and rubber materials
prepared by modification thereof, and non-woven fabric may also
ised. The air permeability of the air-permeable surface la of
the bag 1 is restricted to the above value by a method wherein
a sheet or film having interconnect-ed micropores is used as
the above-described sheet or film and subjected to a suitable
heat fusion treatment for restriction of the permeability. For
example, a properly heated hot-fusing agent is homogeneously
dispersed in or applied all over the above-described sheet or
film having uniform infterconnected pores having a diameter of

1 to 50 #m to restrict the air permeability.

Alternatively, it 1s also possible to properly res-
trict the air permeability and, at the same timé, to obtain a
flexible air-permeable surface la through lamination of a resin
film having interconnected micropores on a known non-woven fab-
ric,

The surface on which the nontransferable self-adhe-
sive layer 3(a) is provided may be essentially impermeable to
alr because air permeation is hindered by the layer 3 itself.
However, in order to ensure the flexibility, the above-described
flexible sheet or nonwoven fabric is used as the material, and

the self-adhesive layer 3{(a) is attached thereto.



The nontransferable self-adhesive laver 3(a) is one
prepared by using an organic solvent type or water-base rubber.
acrylic or vinyl acetate self afhesive and introducing a react-
tve tunctional group thereinto to enhance the internal cohesive
torce. For example, an acrylic monomer having 1 to 10 % by
werght of functional monomer introduced thereinto may be used
as the nontransferable seif-adhesive laver. @& compound re-
presented by the following general formula (1) is added as

the above-described functional monomer in an amount of 1 to 4
» by weight:

O Ry Rz O R
f T
CH; =CH-C-N~-C—-C—-C~C—-Rgz - (1)
] |
I‘I Rz Rz RZ

wherein R; is a lower alkyl group having 1 to 4 carbon atoms
and Rz i1s hydrogen atom or a methylol group.
vy
Alternatively, a compound represented by the follow-

ing general formula (Il) may be added in an amount of 6 to 10
%» by weight and an acid catalyst may be then added:

R1 O Rz

] |

CHe =C—-C-NH-CH-0-Rg - (11 )

wherein R, is a hydrogen atom or methyl group, R, is a hydro-
gen atom, an alkyl group having 1 to 6 carbon atoms or an alkyl

group and R3 is an alkyl group having 1 to 18 carbon atoms.

Further, 1 to 8 7% by weight of a functional moncmer

__11__



represented by Lhe following general formula (1) may be added,
and 1 to 5 4 by weight (in terms of outer percentage) of a
water-soluble or dispersive epoxy compound may be then added.

All of these nontransferable self-adhesives are known.

R, O R 2

] /
CH, =C—-C—~-0-CH, ~CH., - N - (1)

wherein KR (s a hydrogen atom or methyl group and R, and R
are each a hydrogen atom or an alkyl group having 1 to 4 carbon
atoms,

in the disposable body warmer of the present invention
wherein, as described above, the pressure within a flat bag 1
15 reduced by oxidative heat generation of a heat generating
agent 2, it is preferred that, after opening an air-imperme-
able packaging bag o to take out the flat bagl hermetically se-
aled therein, the flat bag be allowed to stand in the air for
a short period of time to initiate the oxidative heat genera-
tion before application, As soon as the flat bag is allowed
to stand in the air, the oxidative heat generation begins and
the pressure wthin the bag 1 is properly reduced from the ini-
tiation of the heat generation because, as described above, the
water content is small, thereby enabling properly preventing
the agent 2 from being moved or unevenly distributed. 15 sec to
several min, particularly about 20 sec to 1 min is sufficient

as a time for allowing the flat bag to stand in the air. This
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pretlod of time constitutes no hindrance to the application of
the body warmer when a time including one consumed for removing
release paper 4 adhered to the self-adhesive layer 3 is taken

into consideration.

Specific Preparation Examples according to the pre-

sent 1nvention will now be described.

Preparation Example |

3o g of a heat generating agent 2 comprising a mix-
ture of 60 % by weight of iron powder with 20 % by weight of
water,0.0 % by weight of wood flour, 5 % by weight of vermicu-
lite, 4.5 % by weight of activated carbon and 5 ¢ by weight of
common salt or sodium chloride was packed in a 2 to 5 mm-
thick flat form into a flat bag 1 having,a size of 13.5 cm X 10 cm.

One surface of the bag 1 was used as an air-permeable
surface la, and 30 to 40g/cm of a nvlon spun bond was hot-fused
with a heated roll to a TO0um-thick polyethyvlene sheet having
interconnected micropores through 30 #m-thick porus polyethy-
lene modified so as to enable low temperature adhesion, thus
restricting the air permeability to about 8000 sec/100cc. Mean-
while, a nontransferable self-adhesive layer 3(a) comprising a
resin emulsion prepared by mixing 98 parts by weight of an
acrylic monomer with Z parts by weight of a functional monomer
was formed on the other surface of the.bag 1, and release paper

4 was adhered thereto. The resultant body warmer was put in an
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air impermeable polyethylene packaging bag o having a size of

L

12.0%X 17 cm and hermetically sealed, thereby preparing a pro-

duct.

Preparation Example 2

A body warmer was prepared in the same manner as that
of Preparation Example |, except that a resin film having an
air permeability restricted to about 6000 sec/100 cc under at-
mospheric pressure was laminated on a nonwoven fabric to form
an aitr-permeable surface of a flat bag for a heat generating
agent, and the body warmer thus prepared was put in an air-im-
permeable packaging bag to prepare a product,

Each product prepared in the above Preparation Exam-
ples was unsealed, and each body warmer was adhered to under-
wear worn on the human body to examine the state of heat gene-

ration on 10 samples for each product. The results are shown

in the following table.

Max. tfemp. éﬁverage. temp. E Buration
Product of § §
Prep. Ex. 1 |00 - 08 T : 48 - 52 C : 18 - 20 hr
Product of ; ;
Prep. Ex 2 60 - 63 C: 51 - 83 C ¢ 14 - 16 hr

It has been confirmed that all samples exhibit favo-

rable heat generation as a disposable body warmer and can be

&..*14__.
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stably applied without causing uneven distribution of the agent
in the bag during use. It is a matter of course that staining
of the underwear by the adhesive scarcely occured when each

sample was removed from the underwear after application.

Preparation Example 3

A body warmer was prepared in the same manner as that
of Preparation Example 1, except that a heat generating agent
2 comprising a mixture of D8 % by weight of iron powder with
21 % by weight of water, O % by weight of vermiculity, 6 % by

weight of wood flour, 5 7 by weight of activated carbon and 5%
by weight of common salt or sodium chloride was used,

and the body warmer thus prepared was put in on air-

impermeable packaging bag to prepare a product.

This body warmer is one used in direct contact with
the skin of the human body. The state of heat generation was
examined for 10 samples of the body warmer. As result, it has

been found that the average temperature and the duration were

38 to 41°C and 20 to 24 hr, respectively.

Preparation Example 4

A body warmer was prepared in the same manner as that
of Preparation Example 1, except that a release paper 4 (4) was
separated by a slit at the middle portion, and the adhesive

surface 3 was having a non-adhesive portion 3b under said slit
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whiich was separating the self-adhesive laver 3a {3a) to easily
release the release paper 4,

Each product prepared in the above Preparation Exam-
ple 4 was tested in its adhesion ability through changing area
proportion of non-adhesive portion 3b., The results has been
that when the area proportion of non-adhesive portion 3b was
less than about 30 %, the adhesion abtlity of the product was
sufficient. When the non-adhesive portion 3b was made just the
center part of the adhesive surface 3, some of the products

having 40 % non-adhesive portion had enough adhesion ability.

is 1s apparent from the foregoing description, the
disposable body warmer according to the present invention can
be properly applied in a seif-adhesive system, hardly causes
uneven distribution of the heat generating agent even when it
1s applied to the human body or underwear 1n a vertical or in-
clined state, surely exhibits a thermal effect through stable
and substantially even temperature disfribution, can be proper-
ly attached to any site of the human body or the like without
use of any special attaching means, can be used with comfort-
ableness because it can prevent the heat generating agent from
being agglomerated and can smoothly achieve useful and simple
use as opposed to the conventiional disposable body warmer,

which renders the present invention very useful from the indus-

trial viewpoint.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A disposable body warmer comprising a flat bag
having an ailr-permeable first surface with an air
permeability of 5000 to 10000 sec/100 cc so as to bring
about a reduction in the pressure accompanying oxidative
neat generation of a heat generating agent packed in said
flat bag, said heat generating agent comprising iron
powder as a mailn ingredient and, mixed therewith, 9 to

11% by weilght of a water-retaining agent, 18 to 22% by

welght of water, an oxidation promoter and sodium
chloride and being packed in a flat form having a
thickness of 2 to 5 mm in said flat bag, and a

nontransferable self-adhesive layer being attached to a

second surface of said flat bag.

2 . A disposable body warmer according to claim 1, which
1s put in an air-impermeable packaging bag after release

paper 1s adhered to said nontransferable self-adhesive

layer.

3. A disposable body warmer according to claim 2,
wherein said nontransferable self-adhesive layer is
adhered to said flat bag after said flat bag containing
sald heat generating agent 1is taken out of said air-
impermeable packaging bag and the pressure within said

flat bag reduces due to initiation of an exothermic

reaction.

4 . A disposable body warmer according to claim 1,

wherein the air permeability of the air-permeable surface

- 17 -
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of said flat bag for containing said heat generating
agent 1s restricted by subjecting a sheet having

1nterconnected micropores to a suitable hot-fusion

Creatment.

5. A disposable body warmer according to claim 4,
wherein said sheet having interconnected milcropores 1is a
thermoplastic sheet or film of polyurethane,

polypropylene or polyethylene, or a plastic or rubber

material prepared by the modification thereof.

6 . A disposable body warmer according to claim 1,
wherelin the air permeability of the alr-permeable surface
of said flat bag for containing said heat generating
agent 1s restricted by laminating a resin film having

alr-permeable pores on a nonwoven fabric.

7 . A disposable body warmer according to claim 1,
wherein said nontransferable self-adhesive is a self-
adhesive which hardly remains on an object like the human
body or clothes even when released from the object after
application thereto, and is less susceptible to variation

of tackiness accompanying the heat generation and

thermally stable.

8 . A disposable body warmer according to claim 7,

wherein said nontransferable self-adhesive has internal

cohesive force enhanced by introducing a reactive

functional group into an organic solvent type or water-

base rubber, acrylic or vinylacetate self-adhesive.
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9. A disposable body warmer according to claim 1,
wherein said nontransferable self-adhesive layer 1is

separated by a non-adhesive portion.

10. A disposable body warmer according to claim 9,

wherein said non-adhesive portion has a less than 30%

area proportion of an adhesive surface of said flat bag.
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