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G7) ABSTRACT

Improved heaters and self-heating packages that function
without application of external energy. Heat is generated by
contact of a heat-producing composition, such as calcium
oxide, and an activating solution which is typically water.
The heater contains multi-compartments containing heat-
producing composition and activating solution. The heater is
activated by application of hand pressure to rupture a
frangible seal which allows the heater components to mix.
The heater compartments are at least in part formed from
flexible walls. The self-heating package has one or more
products or product containers in thermal contact with one
or more heaters. In preferred packaging embodiments, the
heating package has one or more product containers or
pouches in thermal contact with one or more heaters. In a
specific embodiment, the product container is integrally
formed with the heater. Preferred self-heating packages are
constructed entirely of flexible packaging materials.
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1
SELF-HEATING FLEXIBLE PACKAGE

BACKGROUND OF TBE INVENTION

This invention relates to improved flexible self-heating
packages that can be used to heat or warm liquid, semi-
liquid, or solid products, or to maintain the temperature of
products sold hot, to make them more suitable for their
intended use. The self-heating device is one in which a solid
or semi-solid heat-producing composition is reacted with an
activating liquid, typically water or an aqueous solution, to
generate heat. A number of self-heating containers have been
reported, but all suffer from disadvantages that decrease
their convenience of use or increase the expense for their
manufacture.

U.S. Pat. No. 5,628,304 Freiman et al (1997) reports a
recyclable self-heating container having two compartments
which contain anhydrous calcium chloride and water,
respectively. The container is provided with a cutting device
that is used to open the water compartment and allow water
to contact the anhydrous calcium chloride and release heat.

U.S. Pat. No. 4,773,389 Hamasaki et al. (1988) reports a
self-heating foodstuff container having a body with two
chambers, a liquid container and a support member. One of
the chambers of the body is provided to receive a foodstuff
and the second is provided to receive an exothermic reaction
agent. The heater is activated by sliding a support member
in contact with the body to cause the liquid to be discharged
into the second chamber to initiate exothermic reaction.

U.S. Pat. No. 4,793,323 Guida et al. (1988) reports a
single-use self-heating container ith a plastic vessel within
and attached to an external insulated envelope. Two
compartments, an upper and a lower compartment, are
provided in the vessel separated by a membrane. The upper
compartment contains a solid reactant and the lower con-
tains an activating liquid. The exothermic reaction is initi-
ated by actuating a membrane-breaking member in the
liquid compartment. The upper compartment of the vessel
optionally contains a temperature control substance which
undergoes a phase change between 90° C. and 100° C.

U.S. Pat. No. 4,809,673 Charvin (1989) reports a device
for heating food having an upper compartment for receiving
food and a lower compartment in which two reagents are
separated from each other by one or more watertight parti-
tions. The device is provided with internal radial blades
operated from outside of the container by an external control
knob to tear the watertight partitions and initiate the exo-
thermic reaction.

U.S. Pat. No. 5,220,909 Pickard et al. (1993) reports a self
heating individual meal module includes a tub for holding
food to be heated. The tub is welded to a tray and in contact
with a pad of an electrolytic-solution-activated exothermic-
chemical. The heater also has a pouch containing an elec-
trolytic solution. A pull-tab is provided on the pouch to
release the electrolytic solution to activate the chemical pad
to generate heat.

U.S. Pat. No. 5,255,812 Hsu (1993) reports a self-heating
tin container having a chemical compound for releasing heat
upon mixing with a liquid catalyzer. The tin has a cap having
an internal compartment containing liquid catalyzer and a
pin on its inside surface which is used to pierce the internal
compartment and allow liquid catalyzer to contact the
chemical compound in the tin. Pressing an elastic top edge
of the cap when in place on the tin, causes the pin to pierce
the compartment permitting the liquid catalyst to flow into
the tin.

U.S. Pat. No. 4,057,047 of Gossett (1977) reports a
thermal pack in which heat or cold is generated by contact-
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2

ing water with selected chemicals to generate an exothermic
or an endothermic reaction. The thermal pack has three bags,
two of which form the outer surface and inner surface of the
pack, respectively. The inner of these bags holds the chemi-
cals that will react with water. A third smaller bag containing
water is inserted into the inner bag which contains the
chemicals. The inner bag is ruptures by hand pressure to
release water and activate the chemicals. The smaller inner
bag is provided with a marginal seal that facilitates rupture
on application of hand pressure.

While a number of self-heating devices have been
described, there is a continuing need in the art for devices
that are more convenient to use and less expensive to
manufacture. Many prior art devices require an additional
device element, such as a pin or serrated edge, to bring the
heater components into contact to generate heat. This
requirement adds to the inconvenience and expense of the
device. Other prior art self-heating devices are constructed
with one or more rigid pieces that again generally increase
cost and add to the bulk of the device.

SUMMARY OF THE INVENTION

The present invention provides heaters and self-heating
packages that are more convenient to use and less expensive
to manufacture than are currently available. The self-heating
package of this invention contains a multi-compartment
heater which is activated by application of hand pressure to
rupture a frangible seal in the heater.

In one embodiment, the self-heating package has one or
more products or product containers in thermal contact with
one or more heaters. In preferred packaging embodiments,
the heating package has one or more product containers or
pouches in thermal contact with one or more heaters. In a
specific embodiment, the product container is integrally
formed with the heater. Preferred self-heating packages are
constructed entirely of flexible packaging materials.

The heater of this invention has a multi-compartment
structure having at least one compartment for holding a
heat-producing composition and at least one adjacent com-
partment for holding an activating solution. Adjacent com-
partments containing activating solution and heat-producing
composition are separated by a frangible seal. The heater
compartments are formed, at least in part, from a flexible
packaging material. Application of sufficient pressure, for
example, as applied by hand by squeezing or twisting, on a
compartment or compartments of the heater, for example,
compression of the activation solution-containing
compartment, ruptures the frangible seal, allowing the solu-
tion and the heat-producing material to mix and begin heat
production. Heaters include those having two adjacent com-
partments for holding heat-producing composition and acti-
vating solution, respectively, separated by a frangible seal.

Once activated the multi-compartment heater pouch can
be used to heat a product or to maintain the temperature of
a hot or warm product. During use the heater pouch is placed
in close proximity to the product to be heated or kept hot.
For example, the heater pouch can be placed in direct
contact with the product or in contact with a heat-conducting
package containing the product. The heater pouch can be
placed within thermally insulated packaging that also con-
tains the product. Heaters of this invention can be employed,
for example, to maintain a desirable temperature of various
take-out foods, including pizza, hamburgers and the like,
during transport. The size of the heater is generally adjusted
to the size of the product to be heated and the amount of
heater components (heat-producing composition and acti-
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vating solution) in the heater compartments are adjusted to
provide the desired temperature for a given heating or
warming application. The amount of activating solution
provided in the heater is preferably at least enough to react
with the amount of heat-producing compound in the heater
and optionally is provided in excess to limit the maximum
temperature achieved.

An advantage of the heater is that the package can be
manufactured from inexpensive, flexible packaging materi-
als appropriate for retaining the liquid activation agent. The
packaging material employed preferably can withstand tem-
peratures generated up to about 90° C. in the product pouch,
and somewhat higher temperature in the heater pouch (e.g.,
up to 150° C.). The design is compatible with a variety of
heat-producing materials, and is particularly suited for use
with heat-producing materials that do not produce a sub-
stantial amount of gas in operation, so that the package can
remain completely sealed. In this way the user never comes
in contact with the heat-producing materials. Addition of an
excess amount of activation solution over the amount
needed to substantially react with the heat-producing com-
position can function as a heat sink to minimize generation
of steam.

Self-heating packages of this invention have a multi-
component heater, as described above, held, attached or
bonded to and in thermal contact with a product to be heated
or kept hot or warm. Heaters may be held or attached
directly in contact with the product or with a thermally
conductive product container or pouch which contains the
product. Heaters may be held in contact with the product by
application of external packaging, such as an overwrapping
of thermally insulated flexible packaging material that also
functions to hold the heater in place or by application of an
adhesive or other bonding agent between the heater and the
product or product container. The heater inside the packag-
ing material is activated by hand pressure to release heat and
transfer heat to the product. The external packaging or
product container can then be opened to extract the heated
product.

In a specific embodiment, a self-heating package has a
product container or pouch integrally formed with the heater
package. For example, the product container can be formed
by sealing or otherwise bonding the edges of a sheet of
flexible packaging material to a surface of or at the perimeter
of the heater. In this package, liquid, semi-liquid or pow-
dered product introduced into the product container is in
thermal contact with the heater. Application of hand pressure
to the flexible heater compartment(s) ruptures the frangible
seal and initiates heat release to heat the product within the
container. The product container can be opened, for example
as facilitated by appropriate positioning of a tear notch, to
remove heated product. The product container may be
POrous or non-porous.

In another embodiment of the self-heating package, the
heater is attached to a porous material, such as a scrim, net
or webbing, to form a porous product container. The porous
container contains a dry material that is intended to be
dissolved or steeped in warm or hot water. The porous
material retains the dry material and allows liquid to pen-
etrate into the container. In this embodiment, the package
including the heater and attached porous container, once
activated, is inserted into a liquid, such as water, to heat the
liquid. The product in the porous pouch dissolves or steeps
in the heated liquid to add a desirable flavor or other attribute
to the liquid. The porous container can contain, for example,
a dry beverage (tea or coffee) or flavoring agent that is
intended for addition to or immersion in hot water for
consumption.
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In yet another embodiment of the self-heating package,
the heater is attached to an absorbent or coated substrate or
an encapsulated material where the product to be heated is
absorbed or coated on the substrate or is the encapsulated
material. In this embodiment, heating results in release of
the absorbed or coated product from the substrate or release
of encapsulated product.

The heaters and self-beating packages are designed for
use with a heat-producing material or materials activated by
addition of a liquid, preferably water or an aqueous solution,
to the heat-producing compositions. A variety of heat-
producing compositions are useful in this invention. In
particular, heat-producing compositions described in PCT/
US97/12846, U.S. Pat. No. 5,935,486 and U.S. patent appli-
cation Ser. No. 09/351,821, filed Jul. 12, 1999, all of which
are incorporated by reference herein in their entirety to the
extent that they are not inconsistent with the disclosure
herein. The beat-producing material or materials may be in
the form of a pad, powder, granules, or a combination of the
above. The heat-producing materials are preferably solid or
semi-solid. Heat-producing compositions can comprise an
active heat-producing component in combination with an
inert material. The inert material does not react with acti-
vating solution to generate a substantial amount of heat and
can serve to moderate or control heat release on activation.
Heat-producing compositions can include, among others,
Ca0, MgCl, and Na,SO,. In one preferred embodiment, the
active heat-producing components area mixture of an acidic
anhydride or an acidic salt with a basic anhydride and a basic
salt. Acidic anhydrides include phosphorous pentoxide.
Acidic salts include aluminum chloride and magnesium
chloride. Basic anhydrides include calcium oxide Preferred
active heat-producing components are calcium oxide alone,
a combination of phosphorous pentoxide and calcium oxide
or a combination of magnesium chloride and calcium oxide.
Inert materials which typically represent from about 1% to
about 30% by weight of the heat-producing composition
include among others surfactants, oils, waxes, and natural or
synthetic polymeric solids. Preferred heat-producing com-
positions produce substantially no gases on activation. Pre-
ferred heat-producing compositions are water-free.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a schematic illustration of a two-compartment
heater of this invention.

FIGS. 1B-1P are drawings that illustrate, in side view,
various configurations of one or more heaters of FIG. 1A in
combination with one or more product container or pouch.
The self-heating packages of FIGS. 1A-1P are preferably
entirely constructed of flexible materials.

FIG. 2 is a side view in more detail of the heating package
of FIG. 1C having a two-compartment heater bonded or
attached to a product pouch.

FIGS. 3A and B are front and back views of the heater
package of FIG. 2. The product container is illustrated on the
front side of the package and the two-compartment heater is
illustrated on the back side of the package.

FIG. 4 is a schematic illustration, in side view, of an
alternative self-heating package in which the product con-
tainer or pouch is at least partially porous. The product
pouch contains dry material that dissolves in heated water or
from which flavoring is extracted into heated water.

FIG. 5 is a schematic illustration, in side view, of another
alternative self-heating package in which the product con-
tainer is porous and intended to contain a product material
that releases scent on heating.
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