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MULTI-COMPARTMENT PACKAGE HAVING 
TEMPERATURE DEPENDENT FRANGIBLE SEALS 

0001. This application claims the priority of U.S. Provi 
sional Application 60/511,436, filed Oct. 14, 2003, the entire 
disclosure of which is incorporated herein by reference. 

FIELD OF THE INVENTION 

0002 This invention relates to a multi-compartment flex 
ible package, to a film therefor, and to a product Such as 
convenience meal comprising the package. 

BACKGROUND OF THE INVENTION 

0003. It is often desirable to have products packaged 
together, yet separated, for later mixing. Such packaging is 
advantageous where the Several products have differing 
physical characteristics or are incompatible during Storage 
and are to be mixed shortly before consumption. 
0004 An example is a package or pouch to contain 
multiple foodstuffs separated by one or more Seals. The 
foodstuffs require mixing or combining either Sometime 
during or at the end of the cooking cycle. Various ingredients 
cannot be mixed together prior to cooking generally because 
they are incompatible in storage, or because qualities (e.g. 
flavor and texture) desired in the final cooked product cannot 
be achieved if the two or more ingredients are combined 
during preparation, or while in Storage, or prior to cooking. 
Accordingly, the two or more ingredients should only be 
combined during cooking (for example, in an oven) or after 
they have been cooked. Also, it is typically inconvenient or 
impractical to require the user to provide the Second or other 
ingredient independently after or during the cooking of the 
first ingredient, or the product itself, Since the ingredients 
may not be readily available to the user, or it may not be 
practical or Safe to interrupt the cooking cycle to add Such 
additional ingredients. Example of Such packages are dis 
close in U.S. Pat. No. 4,596,713 and U.S. Pat. No. 4,806, 
371. 

0005 Packages with separated compartments relying on 
Significant pressure increases or expansion of the foodstuff 
(e.g. popcorn) to rupture the compartments thereby releasing 
the contents are known. It is desirable to develop packages 
that do not rely on expansion of vapors or foodstuffs to break 
the film. The invention is directed to packages made of 
polymeric films comprising Specific Sealants, which Soften 
and rupture under increased internal temperature and allow 
the contents of the compartments to release and combine. 
Increases in internal pressure have only a Secondary effect 
on Seal rupture. 
0006 Therefore, a multiple compartment package needs 
to be constructed So that it contains and preserves the 
foodstuffs during distribution and Storage until it is ready for 
use, yet allows for mixing of the foodstuffs after processing, 
Such as by heating. 

SUMMARY OF THE INVENTION 

0007. The invention comprises a multilayer film that can 
be used for packaging and can comprise or be produced from 
at least one polymer layer and at least one Sealant layer. 
0008. The invention also comprises multi-compartment 
package comprising first sheet of polymer film, Second sheet 
of polymer film and at least one temperature-dependent 
frangible Seal. 
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0009. The invention also comprises a multi-compartment 
package comprising first sheet of polymer film, Second sheet 
of polymer film and at least one temperature-dependent 
frangible Seal. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0010. In an embodiment, package can comprise or pro 
duced from a polymeric film comprising or produced from 
at least one polymer layer and a Sealant layer comprising a 
polymeric material. The polymer layer can comprise or be 
produced from at least one polymeric material Selected from 
the group consisting of polyethylene, polypropylene, polya 
mide, polyester, polyvinylidene chloride and ethylene/vinyl 
alcohol copolymer. The Sealant layer can comprise or be 
produced from amorphous polyethylene terephthalate or 
ethylene/vinyl acetate copolymer. The Sealant layer is 
capable of forming a Seal with Strength greater than 1,500 
g/inch (590 g/cm) and a temperature dependent frangible 
Seal. 

0011. The polymer layer that can be used to produce the 
packages can be in flexible sheet or film form. The multi 
layer polymer film or sheet can involve at least three layers, 
including but not limited to, an outermost structural or abuse 
layer, an inner or Outer barrier layer, and an innermost layer 
and optionally one or more adhesive or tie layers therebe 
tween. Also, the innermost layer making contact with and 
compatible with the intended contents of the package (it is 
also referred to a pouch in this application) is capable of 
forming both the lock up perimeter Seals (i.e., Seal strengths 
typically greater than 1,500 g/inch or 590 g/cm) and internal 
frangible Seal(s). Internal frangible Seals have a peel strength 
ranging from about 400 to about 2500 g/inch (157-984 
g/cm) of width and perimeter Seals have a peel strength 
ranging from about 1500 to about 3500 g/inch (590-1378 
g/cm) of width. Preferably, the difference in strength 
between an exterior Seal and an internal frangible Seal is at 
least 800 g/inch (315 g/cm). Most preferably the innermost 
layer is also heat-Sealable. 
0012. The outermost or structural or abuse layer can 
comprise or made from oriented polyester (a preferred 
polyester is oriented polyethylene terephthalate PET) or 
oriented polypropylene or oriented polyamide (nylon) or 
both. This layer preferably is reverse-printable and unaf 
fected by the Sealing temperatures used to make the package 
and compartments. The package can be Sealed through the 
entire thickness of the multilayer structure. The thickness of 
this layer can be selected to control the stiffness of the 
pouch, and may range from about 10 to about 60 lum, or 
about 10 to about 60 lum, or about 50 lum. The structure 
layerS may be provided with graphic elements Such as 
printing and embossing to provide information for the 
consumer and/or a pleasing appearance to the package. The 
particular multi-layered film used may depend upon the end 
use of the package. A preferred material for the Strength 
layerS is a polyamide Such as biaxially oriented nylon from 
about 0.5 mil (12.7 um) to about 3 mils (76.2 um) in 
thickness. For example, nylon used as an outer layer is 
preferably from about 1 (25.4 um) to 3 mils (76.2 um) thick. 
Nylon used as an inner layer in combination with another 
layer is preferably from about 0.5 to 1.5 mils (12.7 to 38.1 
pum) thick. 
0013 The structural layer can also include one or more 
barrier layers, depending on which atmospheric conditions 
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(oxygen, humidity, light, and the like) that potentially can 
affect the product inside the pouch. Barrier layers can be for 
example, oriented PET, polyvinylidene chloride (PVDC), 
ethylene vinyl alcohol (EVOH), nylon or biaxially oriented 
nylon, blends or composites of the same as well as related 
copolymers thereof. When the package is not intended for 
microwave heating, other barrier layers can also include 
metallized or Silicon oxide-coated polymers. Barrier layer 
thickneSS may depend on the Sensitivity of the product and 
the desired shelf life. In Some applications, the functions of 
Structure and barrier layerS may be combined in a single 
layer of a suitable resin. For example, nylon or PET are 
Suitable for both structure and barrier functions. 

0.014. The innermost layer of the package is the sealant. 
The Sealant is Selected to have minimum effect on taste or 
color of the contents, to be unaffected by the product, and to 
withstand Sealing conditions (such as liquid droplets, grease, 
dust, or the like). The Sealant can be a resin that can be 
bonded to itself (sealed) at temperatures substantially below 
the melting temperature of the outermost layer So that the 
outermost layer's appearance is not affected by the Sealing 
proceSS and does not Stick to the jaws of the Sealing bar. 
Sealant layers are typically from about 6 to about 100 um 
thick, preferably from about 6 to about 25 lum. The sealant 
can form a compartment that ruptures once a particular 
temperature is reached, i.e. a temperature dependent fran 
gible Seal. To ensure performance of the frangible Seals, the 
characteristics of the Sealant remains constant and does not 
undergo changes in properties from the time the package is 
formed, filled and optionally chilled (i.e. frozen or refriger 
ated) until it is reheated. Other sealants known to those of 
skill in the art could also be used. 

0.015 Sealant can be applied across the entire web, pref 
erably in the form of a copolyester or an ethylene Vinyl 
acetate (EVA) copolymer, preferably an amorphous copoly 
ester such as amorphous PET. 
0016. An amorphous PET copolyester heat-sealant can 
be derived from at least the following components: from 
about 10 to about 60 mole % terephthalic acid (“Monomer 
A'); from about 10 to about 60 mole % ethylene glycol 
(“Monomer B”); and from about 5 to about 60 mole % of a 
third monomer being a secondary di-acid (“Monomer C) 
and/or a secondary diol (“Monomer D'). Examples of 
Monomer C can include one or more Succinic acid, adipic 
acid, azelaic acid, Sebacic acid, 1,10-decanedicarboxylic 
acid, phthalic acid, isophthalic acid, dodecanedioic acid, and 
the like; preferred are Such as azelaic, Sebacic, and/or 
isophthalic acid. Examples of Monomer D can include one 
or more propylene glycol, methoxypolyalkylene glycol, 
neopentyl glycol, trimethylene glycol, tetramethylene gly 
col, hexamethylene glycol, diethylene glycol, and the like. 
0.017. The strength of the seal can be manipulated by the 
temperature, dwell time and pressure of the heat Seal bar, 
depending on the type and thickness of the Sealant being 
applied. The width of the seal can be from about 0.1 (2.54 
mm) to about 0.4 inches (1.02 mm) wide and external 
perimeter seals are preferably from about 0.5 (12.7 mm) to 
about 1 inch (25.4 mm), or greater, wide. 
0.018 Choice of sealant and coating weight can affect the 
amount of product packaged, cooking time required and 
combinations of products in the package that are to be 
combined into a meal. For example, foodstuffs or Sauces 
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containing Sugars typically heat at a faster rate than other 
foodstuffs. When these Sugar-containing foodstuffs are com 
bined with products that have a longer heating requirement, 
the correct Sealant combination that can withstand the heat 
ing cycle and rupture at the correct time is accordingly 
made. A thicker layer of Sealant may have the same Soften 
ing point as a thinner layer, but increase time to rupture 
depending on the contents. Variations in Seal width can also 
be used to effect Seal rupture at desired times. At time of 
cooking, a thicker Seal will Soften and open at approximately 
the same temperature but with a longer time to rupture than 
a lighter Seal layer of the Same type. 
0019. The polymer layer preferably comprises a layer of 
polyamide, a layer of amorphous PET copolymer, or both. 
The Sealant layer preferably comprises a layer of amorphous 
PET copolymer. 
0020. The invention also includes a multi-compartment 
package, which can be Suitable for filling with materials 
which are to be Stored in isolation from each other, com 
prising or produced from two sheets of polymer film mate 
rial positioned in overlying relationship and permanently 
heat-Sealed on the peripheral edges to form a package; and 
at least one temperature dependent frangible Seal positioned 
at a predetermined location within the package to form 
Separated compartments (of appropriate size depending 
upon the materials to be packaged) between the sheets of 
polymeric film. The polymer film can be the same as 
disclosed above. The temperature-dependent frangible Seal 
can be the same as the Sealant or Sealant layer disclosed 
above. 

0021. The invention also includes a multiple-compart 
ment package, which can be Suitable for filling with mate 
rials which are to be Stored in isolation from each other, 
comprising or produced from (a) a first sheet of polymeric 
film; (b) a Second sheet of polymeric film Superimposed on 
the first sheet of polymeric film wherein the first and second 
sheets of polymeric film are Sealed to each other directly or 
indirectly through a third intervening polymeric film thus 
defining a Sealed perimeter forming a pouch, wherein Said 
pouch comprises at least one gusset; and (c) at least one 
temperature dependent frangible Seal internal to the perim 
eter of the pouch wherein the frangible seal divides the 
pouch into Separated compartments. The polymer film and 
the temperature-dependent frangible Seal can also be the 
Same as those disclosed above. 

0022. The invention also provides the aforesaid packages 
further comprising a foodstuff confined to one of Said 
Separated compartments and at least one other foodstuff 
confined to at least one other separated compartment. 
0023 The invention also includes a multiple-compart 
ment package, which can be Suitable for use in Such pack 
ages comprising or produced from (a) at least one layer 
comprising at least one polymeric material comprising or 
Selected from the group consisting of polyethylene, polypro 
pylene, polyamide, polyester, polyvinylidene chloride and 
ethylene/vinyl alcohol copolymer; (b) a Sealant layer com 
prising a polymeric material Selected from the group con 
Sisting of amorphous polyethylene terephthalate or ethylene/ 
Vinyl acetate copolymer; wherein Said Sealant layer is 
capable of forming a Seal with Strength greater than 1,500 
gram/inch and also capable of forming a temperature depen 
dent frangible Seal, and optionally (c) at least one insulating 
layer. 
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0024. The invention further includes a product such as a 
convenience meal comprising or produced from 
0.025 (a) a multi-compartment package, comprising (1) 
two sheets of polymeric film material positioned in overly 
ing relationship and permanently heat Sealed on the periph 
eral edges to form a package; and (2) at least one tempera 
ture dependent frangible Seal positioned at a predetermined 
location within the package to form Separated compartments 
between said sheets of polymeric film; 
0026 (b) a foodstuff contained in one of said compart 
ments, and 

0027 (c) at least one other foodstuff or ingredient con 
tained in at least one other of Said compartments, wherein 
Said temperature frangible Seals are capable of releasing on 
heating thereby combining (b) and (c). 
0028. The multi-compartment package disclosed can 
include or be a pouch. The pouch can be constructed with 
permanent perimeter Seals that contain foodstuffs and tem 
perature-dependent frangible interior Seals that provide for 
initial Separation of the contents yet can be easily ruptured 
when desired. When exposed to heat in, for example, 
microwave oven, conventional oven, convection oven or 
boiling water, the frangible Seals can rupture, allowing the 
contents to mix together while the perimeter Seals remain 
intact. The package can then be opened and the foodstuffs 
can be consumed. 

0029. The interior frangible seal is designed to rupture 
when the product is heated to the Softening point of the 
Sealant (after the adjacent product reaches about 60 to about 
100° C. Such as about 75-80° C), which causes the seal to 
fail. The result is the combination of the previously sepa 
rated products in the package. 

0030) A package or pouch can be fabricated from a single 
film Structure. The package configuration can be with or 
without guSSets. The package can be made to Stand up or lie 
flat during the cooking cycle. The packages of this invention 
can be made by, for example, forming a tube that can then 
be formed into a bag by heat-Sealing across the bottom or 
folding a Single sheet of polymeric material on itself and 
heat-Sealing two of the Sides to form open-ended packages. 
Forming and heat-Sealing the Separate compartments of the 
pouch, filling the compartments and closing the compart 
ments (by, for example, heat Sealing) can be done in a single 
processing line if desired. Alternatively, the open-ended 
multi-compartment package itself can be made in one opera 
tion and fed from a magazine for filling and closing the 
Separate compartments in Subsequent operations. 

0.031) Another film for packages of this invention com 
prises a combination of polyamide and oriented PET as 
Structural layerS and amorphous PET copolymer as the 
Sealant layer. Such combinations can be used in microwave 
or conventional Ovens. In Some instances, it is convenient to 
heat-seal coat oriented PET with amorphous PET to provide 
a two-layer web for lamination to additional layers of 
polymeric material. 

0032 Polyamide and PET (heat sealable) combinations 
can provide directional tear properties in that a pre-notched 
package can be torn open in a Straight line in either the 
machine direction or transverse directions. These tear prop 
erties allow for great flexibility in package configuration and 
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design. Thus, the opening area to access the foodstuff after 
heating is not limited to a particular part (e.g. the top) of the 
pouch thereby allowing for locating a notch at the Side of the 
desired area for opening. For example, one could place the 
notch slightly above the “bottom' compartment of a pouch. 
After the frangible Seal(s) rupture and all the previously 
Separated products are combined into the Single compart 
ment remaining, the notch is used to propagate the direc 
tional tearing feature across the package Side Seals to open 
the pouch. This provides for Shortening of the pouch and the 
meal can be consumed directly from the bottom portion with 
the top being discarded; or the meal can be placed on a 
Secondary dish if So desired. 

0033. Another embodiment of the invention employs 
forming a web of the packaging film with gussets to fabri 
cate a stand-up pouch (SUP) by heat-sealing the built-in 
sealant. SUP pouches may be fabricated from two or three 
WebS of film depending on design. Accordingly, a multiple 
compartment package can comprise a first sheet of poly 
meric film; a Second sheet of polymeric film Superimposed 
on the first sheet of polymeric film wherein the first and 
Second sheets of polymeric film are Sealed to each other 
directly or indirectly through a third intervening polymeric 
film thus defining a Sealed perimeter forming a pouch; 
wherein Said pouch comprises at least one guSSet; and at 
least one temperature dependent frangible Seal internal to the 
perimeter of the pouch wherein the frangible seal divides the 
pouch into Separated compartments. 

0034 Package structure combinations can be used in any 
format, including preformed pouches, Such as Stand-up 
pouches as described; formed in line just before filling by 
horizontal/form/fill/seal (HFFS) processes or formed in line 
just before filling by vertical/form/fill/seal (VFFS) pro 
cesses. Filling and Seal bar combinations must be configured 
to the pouch type required, including factorS Such as desired 
package size, configuration and contents. 

0035 Correct material combination can give puncture 
resistance and/or barrier properties as needed to protect the 
packaged products. For example, frozen vegetables or pasta 
become very sharp and hard and can easily puncture poly 
ethylene terephthalate (PET) or paper when not combined 
with Suitable puncture-resistant layers. This problem can 
become apparent during the handling and distribution cycle. 
These packages can also be made with barrier properties for 
modified atmosphere packaging (MAP) applications with 
extended shelf life in ambient temperatures, refrigerated 
temperatures or frozen, then refrigerated temperatures where 
required. Proper Selection of the Structure and/or barrier 
layerS is especially important for protection and perfor 
mance of the package when the consumer is ready to use it. 

0036 Vent areas can be made anywhere on the package 
Simply by providing a slit in the package face in the area of 
the desired compartment at the time of heating. Alterna 
tively, a combination of materials including a non-venting 
Sealant in combination with temperature dependent Sealant 
materials (self-venting) in a three-layer laminate structure 
may provide the desired venting effect. Self-venting is a 
desirable Safety feature to minimize the occurrence of Steam 
blast on opening the package. For example, Sealant thickneSS 
and Seal temperature can be designed to provide a vent (via 
rupture) once the foodstuff reaches 170 F. Thus, the self 
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venting feature also Serves as a temperature indicator to 
show that the food is heated to the proper temperature and 
is ready for consumption. 
0037. An example of a package disclosed, which uses 
heat to rupture the internal frangible Seal and at the same 
time takes the food to the correct temperature where it can 
be safely consumed, is a package with pasta in one com 
partment and sauce in the other. The mass of the foodstuff 
packaged therein determine the length of time it takes to heat 
the foodstuff to the temperature required to Soften and 
rupture the frangible Seal while leaving the perimeter Seal 
intact. This can be done in any pouch configuration. A 
one-web structure can be produced with a multitude of 
built-in functionality designed for any given application 
requiring mixing at elevated temperatures. The one-web 
structure provides the flexibility to tailor to the need by 
incorporation of a variety of Sealant materials, Seal configu 
rations and Seal Strengths. 
0.038. Other materials combined with a heat-seal coated 
PET can be made for either use. Packages can be fabricated 
to cook raw or Semi-cooked foodstuffs or to reheat previ 
ously cooked products. 
0039) Multilayer structures combining nylon and PET 
copolymers can be adhered using an adhesive Such as a 
polyester urethane. The adhesive is applied as a Solution. 
Applying a Solvent-based adhesive to the base films can 
depend on the proper choice of Solvent(s) (e.g., preferably 
tetrahydrofuran) for the adhesive So that drying can be 
achieved at about 76.7 C., reducing residual solvent levels. 
The Solvent-based adhesive can be applied to one side (or 
two sides) of the base sheet by means of any of the many 
coating techniques known to those of skill in the art. For 
example, the film may be coated by roller (e.g. doctor roll) 
coating, Spray coating, gravure coating, or slot coating, 
preferably roller or gravure coating using a Solution coating 
proceSS. 

0040. In another embodiment, a film and packages pre 
pared therefrom comprise at least one thermal insulating 
layer. This thermal insulating layer may have a thermal 
resistance, as measured in units of insulation, or CLO, of 
0.05 to 0.5. The CLO unit is defined as a unit of thermal 
resistance of a garment. The SI unit of thermal resistance is 
the square-meter kelvin per watt (m’K/W) (See “Textile 
Terms and Definitions”, Tenth Edition, The Textile Institute, 
(1995), pp. 66,350). Thus, the range of thermal resistance in 
SI units of the thermal insulating layer of the present 
invention is 0.0077 to 0.077 m°K/W. Although CLO is 
defined in terms of a garment, this measurement can be used 
to describe the thermal resistance of any textile System, and 
is used herein to describe the thermal resistance of the 
thermal insulating layer of the present invention. CLO 
values depend on the material used for the insulating layer 
and its thickneSS. CLO values of packaging films made 
without the thermal insulating layer are below the lower end 
of the range (0.05 CLO, or 0.0077 mK/W). 
0041. The insulated packaging material has enough loft, 

i.e., is thick enough (greater than 0.0075 inch (0.0190 cm)) 
to provide adequate insulation when used, for example, as an 
insulated pouch, but is thin enough to be flexible. The 
insulated packaging material of the present invention is 
printable, thereby enhancing its use as a packaging material. 
0042. The insulated packaging material of the present 
invention can comprise a thermal insulating layer having a 
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thermal resistance disclosed above and laminated to a face 
material, wherein the insulated packaging material has a 
thickness in the range of 0.0075 inch (0.0190 cm) and 0.07 
inch (0.1778 cm). In an embodiment, the insulating pack 
aging material or film comprises a thermal insulating layer, 
Such as a fiberfill batt, having a thermal insulating value in 
the range of 0.05 to 0.5 CLO that has been laminated to at 
least one, more preferably two, face materials that Serve as 
Structure and/or abuse layers. The insulating packaging film 
has a thickness of at least 0.0075 inch (0.0190 cm). 
0043. The thermal insulating layer comprises an organic 
thermoplastic fiber based material comprising polyester, 
polyethylene or polypropylene. In a preferred embodiment, 
the thermal insulating layer is a fiberfill batt that can 
comprise or produced from polyester. A fiberfill batt sold as 
THERMOLITE(R) Active Original by E. I. du Pont de 
Nemours and Company (DuPont), Wilmington, Del. can be 
used. The fiberfill batt used can have an areal weight in the 
range of 10 gm/m to 200gm/m, and a bulk density of less 
than 0.3 gm/cm. Alternatively, the thermal insulating layer 
may comprise melt blown fibers, Such as melt blown poly 
olefins, sold as THINSULATE200, by 3M. 
0044) Many other variations of insulating material for the 
thermal insulating layer can be used with the present inven 
tion. For instance, the thermal insulating layer may comprise 
a foam. The foam may be polyurethane or polypropylene, or 
any other foam composition as known in the art. The thermal 
insulating layer may be alternatively made of an inorganic 
thermoplastic fiber based material comprising glass wool, 
borosilicate glass or rockwool. 
0045 Alternatively, the thermal insulating layer may 
comprise a knit fabric, made, for example from a tetrachan 
nel or scalloped oval fiber, sold under the trademark COOL 
MAXCR by DuPont. The thermal insulating layer may also 
be a woven or fleece material. The insulating layer could 
also comprise Some Sort of nonwoven textile, Such as felt, or 
a high loft nonwoven or needled nonwoven fabric. 
0046) A preferred film comprising at least one insulating 
layer comprises at least one layer of polyester (e.g. oriented 
PET) as a structural layer and a layer of amorphous poly 
ethylene terephthalate copolymer as the Sealant. 
0047. During the manufacture of the polymeric film or 
sheet to be used in making the package, co-extrudable 
adhesives are optionally used between functional layers to 
adhere the layers to each other and to provide Structural 
integrity. The films may be coextruded or laminated and may 
be adhered together with a coextruded tie layer Such as 
ethylene/vinyl acetate copolymer, an ionomer, anhydride 
grafted ethylene/vinyl acetate copolymer, low density poly 
ethylene or linear low density polyethylene. Alternatively, 
lamination of the functional layerS may be accomplished by 
incorporating between the layers an adhesive designed to 
withstand elevated temperatures. A typical film-to-film bond 
from lamination is made by adhering the films together with 
a thin layer of polyurethane coating on an adhesive lami 
nator. Extrusion lamination or extrusion coating with an 
adhesive coextrusion tie layer resin at the bond interface can 
also accomplish this lamination. The multi-layered films are 
typically from 0.75 mils to 5.0 mils thick, preferably about 
1.5 to about 3.0 mils thick. 

0048 Also, to provide additional thickness (if desired by 
the consumer for a particular application), bulk layers of 
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polyolefin or chopped remnants of the multilayer film 
trimmed during pouch fabrication can be incorporated 
within the multilayer structure. It is contemplated that the 
sheet of polymeric film (i.e., the so-called “web stock') may 
be produced using any combinations of the processes gen 
erally known in the art, Such as monolayer or multilayer 
casting, blowing film, extrusion lamination, and adhesive 
lamination and combinations thereof. Processing aids as 
generally known in the art, including by way of example but 
not limited thereto; slip agents (such as amide waxes), 
antiblocking agents (such as Silica), and antioxidants (Such 
as hindered phenols), may be incorporated in the web stock 
to facilitate either manufacture of the film or pouch forma 
tion. Pouches can be formed from web stock by either 
cutting and heat Sealing Separate pieces of Web Stock or by 
a combination of folding and heat Sealing with cutting. AS 
described herein, pouches are formed from two film sheets. 
The two film sheets may be two individual sheets of film. A 
single web of film may be folded onto itself to provide two 
overlying sheets, or a tube of film may be formed Such that 
two overlying portions of the tube provide the equivalent of 
two sheets of film. The heat sealed perimeter of the pouch 
according to the instant invention can be achieved by 
Superimposing the first and Second sheets of polymeric film 
and then heat Sealing each directly to the other or heat 
Sealing them indirectly through the use of an intervening 
third polymeric film, again as generally known and practiced 
in the art. The frangible Seals can be installed either during 
or after pouch formation. Pouch making equipment Such as 
that made by Totani Corporation, Kyoto, Japan or Klockner 
Barlelt Co., Gordonsville, Va. can be used. 

0049. An example multi-compartment package in the 
form of a generally flat rectangular pouch-like shape is 
formed of two juxtaposed sheets of thin, flexible, impervious 
polymeric material as described above. Particular embodi 
ments of the present invention include those wherein the 
multi-compartment package has two or three compartments. 
A pouch can be formed by heat-Sealing the peripheral edges 
of the juxtaposed polymer sheets, leaving openings for 
Subsequent filling. A plurality of frangible Seals formed 
between film layers by heat-Sealing the layers together in 
predetermined locations within the pouch divides the pouch 
into separate compartments. The frangible Seal(s) may be 
placed at any Suitable location within the pouch and their 
positions will depend on Such factors as the relative amounts 
of materials to be packaged and/or the mode of forming and 
filling the package. The compartments may be filled with 
foodstuffs and/or other ingredients through the above-men 
tioned openings in the perimeter Seal. After filling each 
compartment, the openings of the package are heat Sealed to 
permanently enclose each compartment and Store the prod 
ucts Separately from each other. Alternatively, the foodstuffs 
may be placed on a bottom sheet in locations Suitable to be 
Separated by internal Seals and a Second top sheet placed 
over the foodstuffs such that the perimeters of the top and 
bottom sheets are juxtaposed. The perimeter Seal is formed 
by heat Sealing at an appropriate temperature, pressure and 
time duration to form a lock-down Seal. The internal fran 
gible Seals are formed by heat Sealing at an appropriate 
temperature, pressure and time duration to Separate the 
foodstuffs. 
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0050 Functional structures can be produced in extrusion 
laminated or coextruded Structures. Blown film versions are 
also possible depending on the demand and functionality 
required by the application. 

0051 A convenience meal is a foodstuff wherein at least 
Some of the means for preparing and consuming (i.e. eating) 
the foodstuff are supplied with the foodstuff (for example, 
the consumer does not need to Supply Serving dishes and/or 
utensils in order to consume the meal). 
0052 Examples of convenience meals comprise combi 
nations Such as pasta and Sauce, macaroni and cheese, meat 
and vegetables and the like, packaged to allow for easy 
preparation and consumption. Also an example of Such a 
convenience meal is a combination of Sauce, rice, chicken 
and vegetables in a three-compartment pouch. Additional 
examples of convenience meals include packages wherein a 
foodstuff is packaged together with another ingredient (e.g. 
a dry or dehydrated foodstuff is packaged together with a 
liquid such that the dry foodstuff and liquid are combined 
upon heating). A further example of Such a convenience 
meal is a two-compartment package of dry oatmeal and 
Water. 

0053. The following Examples are to be construed as 
illustrative, and not limiting the Scope, of the invention. 

EXAMPLES 

Example 1 

0054. This example illustrates an adhesive lamination of 
nylon and polyester incorporating a polyester urethane adhe 
Sive designed to withstand elevated temperatures. The nylon 
outer layer provides toughness for puncture resistance and 
heat resistance to the film and also serves as an oxygen 
barrier and a possible print carrier. The amorphous polyester 
Seal layer provides a temperature resistant perimeter Seal, 
designed not to rupture by making a wider one-inch heat Seal 
at a higher temperature. The same Seal layer provides for 
frangible Seals designed to rupture between compartments. 
In microwave applications the amorphous polyester Sealant 
is efficient for an internal frangible Seal if heat-Sealed at a 
lower temperature using a 0.25" Seal bar. 
0055 Structural Components 
0056 Outer Structure Layer: nylon 6; 2 mil (50.8 um) 
thickness available under the tradename Dartek(E) B601 from 
DuPont of Canada/Liqui-Box. 

0057 Lamination Adhesive: solvent-based polyester ure 
thane adhesive available under the tradename Adcote 503A/ 
Catalyst F from the Morton division of Rohm and Haas. 
0.058 Seal Layer: biaxially oriented polyester (OPET) 
coated with an amorphous PET copolymer (APET) heat seal 
layer, 0.5 mil (12.7 um) available under the tradename 
Mylar(R) OL13 from DuPont Teijin Films. 
0059. The structural components were combined as 
described below to prepare a multilayer film consisting of 
these layers (from Outermost to innermost): nylon/adhesive/ 
OPET/APET. 

0060 All Surfaces in contact with the adhesive were 
corona treated to 48 dynes prior to lamination. Adhesive was 
first applied by rotogravure process to the nylon Structure 
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layer and dried at 170° F (76.7° C). The polyester heat seal 
layer was brought into the lamination as the Secondary web. 
Both the nylon structure web and the secondary polyester 
web were 24 inches (61 cm) wide and were laminated using 
a 23.5-inch (60 cm) back up roll for adhesive lay down 
optimization. The non-Sealable Side of the polyester was 
laminated to the Structure layer using a hot nip process at a 
dynamic temperature of 170 F. (76.7° C), leaving the 
heat-Sealable APET Surface exposed to air upon unwinding. 
The heat seal layer was kept away from the hot nip. The 
amorphous coated Side of the polyester provided the high 
temperature Seal where required for the perimeter Seal and 
the frangible seal. The laminated nylon/polyester film then 
became the primary web for finishing the laminate into 
rollstock for fabrication into package Stock. 
0061 Similar laminated film structures were prepared 
using 1.25 mil (31.8 um)-thick nylon 6 film using similar 
procedures. The thickness of individual layerS and the 
overall thickness of the laminate will be dictated by the 
material combinations and requirements for a specific pack 
age construction. 

Example 2 
0062) A three-compartment pouch was formed using the 
film of Example 1. Two portions of film stock were overlaid 
so that the respective heat seal layers (APET) of the film 
Stock were facing and in contact. The overall dimensions of 
the pouch were 10.5 inchesx14 inches (26.7 cmx35.7 cm). 
Internal frangible Seals divided the pouch into three com 
partments: two compartments each about 4 inchesXabout 6 
inches and a third compartment about 6 inchesXabout 8 
inches (15.2 cmx20.3 cm). The frangible seals were made 
using a Vertrod Impulse heat sealer to provide 0.125-inch 
(0.32 cm) seal width at 200° F (93.3° C) with one-second 
dwell and no preSSure control. One Small compartment was 
filled with 75 g of Sauce, the Second Small compartment was 
filled with 185g of white rice and the larger compartment 
was filled with 114 g of sliced chicken and 185g of mixed 
vegetables. Perimeter Seals were made using a Sentinel heat 
sealer to provide one-inch seal width at 350° F (176.7° C.) 
with 1.5-second dwell and 30 psi pressure. A notch was 
made in the perimeter Seal adjacent to the rice compartment, 
approximately one inch from the frangible Seal dividing the 
rice and chicken/vegetable compartments. This notch pro 
Vided a guide for directional tear for opening the package 
after heating. 
0.063. The filled and sealed pouch was then frozen. 

Example 3 

0064. This example illustrates heating packages of 
Example 2. Such that the temperature dependent frangible 
Seals release, allowing the previously separated contents to 
be mixed. Samples of the package of Example 2 were 
individually laid flat on the rotating carousel of a Standard 
household microwave oven and heated at full power (800 
watts) to reheat the foodstuffs therein. 
0065 Test 1: The frozen package was not vented. After 4 
minutes and 43 seconds of heating, the frangible Seals were 
ruptured. The Seals forming Sauce compartment broke first, 
Since the Sugars in the Sauce provide for faster heating 
relative to the rice and chicken. After 7 minutes and 20 
Seconds, a portion of the perimeter Seal ruptured, providing 
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a vent for Steam release. This venting also serves as a 
temperature gauge, providing an indicator for when the 
package contents reach at least 170° F (76.7° C). 
0066. The pouch was turned to an upright orientation, 
allowing the Sauce and rice components to drop onto the 
chicken and vegetables. The pouch was opened by peeling 
horizontally acroSS the notch for a Straight and uniform 
directional tear. The temperature of the food was 175 F. 
(79.4° C). 
0067 Test 2: The frozen package was vented prior to 
heating by cutting a Small slit in the upper face of the 
package. After 5 minutes of heating, the frangible Seals were 
ruptured. The Sequence of Seal rupture was the same as 
described in Test 1. After 7 minutes of heating, the pouch 
was opened as described in Test 1. The temperature of the 
food was 175° F (79.4° C). 

Example 4 

0068. This example illustrates a multilayer adhesive 
lamination incorporating an insulating layer. The insulating 
layer allowed the package to be used as a Serving container 
following heating by retaining heat in the interior of the 
package while remaining relatively cool to the touch. 
0069 Structural Components 
0070 Outer Structure Layer: 50 gauge biaxially OPET 
coated with an ethylene Vinyl acetate (EVA) copolymer heat 
seal layer, 0.5 mil (12.7 um); available under the tradename 
Mylar(R) RL33 from DuPont Teijin Films. 
0071 Insulating Layer: A fiberfill batt of the type sold by 
DuPont under the trademark THERMOLITE(R) Active Origi 
nal was used as the thermal insulating layer. The fiberfill batt 
had an areal weight of 100 g/m at a specified thickness of 
0.25 inch (0.63 cm), or a bulk density of 0.013 g/cm. This 
batt was reduced in thickness, via needling and calendering, 
to about 0.030 inch (0.0012 cm). 
0072 Inner Structure Layer: 50 gauge biaxially oriented 
OPET coated with an EVA copolymer heat seal layer, 0.5 
mil (12.7 um). 
0073 Lamination Adhesive: polyester urethane available 
under the tradename Adcote 503A/Catalyst F from the 
Morton division of Rohm and Haas, Philadelphia, Pa. 
0074 Seal Layer: biaxially OPET coated with an amor 
phous APET heat seal layer, 0.5 mil (12.7 um) available 
under the tradename Mylar(R) OL13. 
0075. The structural components are combined as 
described below to prepare a multilayer film consisting of 
the following layers (from outermost to innermost): OPET/ 
EVA/insulated layer/EVA/OPET/adhesive/OPET/APET. 

0076. Using a laminating machine, the inner and outer 
Structure layers were placed on opposite faces of the insu 
lating batt Such that the EVAheat Seal layers were in contact 
with the batt and pressed together by heated nip rolls. 

0077 All Surfaces to be in contact with the solvent-based 
adhesive were corona treated to 48 dynes prior to lamina 
tion. Adhesive was first applied by rotogravure process to 
the structural laminate and dried at 170° F (76.7° C). The 
polyester heat Seal layer was brought into the lamination as 
the secondary web. Both the structural web and the second 
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ary polyester web were 24 inches (61 cm) wide and were 
laminated using a 23.5-inch (60 cm) back up roll for 
adhesive lay down optimization. The non-Sealable Side of 
the polyester was laminated to the Structural laminate using 
a hot nip process at a dynamic temperature of 170° F (76.7 
C.), leaving the heat-sealable APET surface exposed to air 
upon unwinding. 

Example 5 
0078. A package of this invention was prepared from the 
film of Example 4 by overlaying two portions of the film so 
that their respective Seal layers were facing and in contact 
and forming a flat pouch 7.0 inches (17.8 cm) in length and 
5.5 inches (14 cm) in width. Perimeter seals were formed by 
applying 0.5 inch (1.27 cm)-wide metal heat Seal bars to 
both faces of the package at 350° F (176.7° C) at 40 psi for 
four Seconds. An internal frangible Seal that divided the 
package into two compartments was formed by applying 
0.125 inch (0.32 cm)-wide metal heat seal bars to both faces 
of the package at 200° F (93.3° C) at 40 psi for 1.25 
seconds. One compartment, 4.25 inchesX3.0 inches (10.9 
cmx7.62 cm), was filled with 1.5 ounces dry oatmeal and the 
other compartment, 5.25 inchesx2.75 inches (13.3 cmx7 
cm), was filled with 70 ml of water. The openings of the 
compartments were Sealed in a perimeter Seal as described 
above to provide a Self-contained convenience meal com 
prising oatmeal and water in a package Suitable for heating 
in a microwave oven for consumption. 

Example 6 
0079. This example illustrates heating the package of 
Example 5 to rupture the temperature-dependent frangible 
Seals, allowing the previously separated contents to be 
mixed. 

0080. The package was placed on the rotating carousel of 
a Standard household microwave oven and heated at full 
power (800 watts) for 40 to 50 seconds. The internal 
frangible Seal released, allowing the dry oatmeal and heated 
water to combine. Kneading the package for about twenty 
Seconds provided complete mixing of the oatmeal and water. 

What is claimed is: 
1. A multilayer film comprising or produced from at least 

one polymer layer and at least one Sealant layer wherein the 
polymer layer comprises or is produced from polyethylene, 
polypropylene, polyamide, polyester, polyvinylidene chlo 
ride, ethylene/vinyl alcohol copolymer, or combinations of 
two or more thereof; the Sealant layer comprises or is 
produced from amorphous polyethylene terephthalate 
copolymer, ethylene/vinyl acetate copolymer, or combina 
tion thereof, and the Sealant layer is a temperature-depen 
dent frangible Seal capable of forming a Seal with Strength 
greater than 1,500 g/inch. 

2. The film of claim 1 wherein the polymer layer com 
prises a layer that comprises or is produced from polyamide. 

3. The film of claim 2 wherein the polymer layer further 
comprises a layer comprising or produced from oriented 
polyethylene terephthalate. 

4. The film of claim 1 wherein the sealant layer comprises 
or is produced from amorphous polyethylene terephthalate 
copolymer. 
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5. The film of claim 3 wherein the sealant layer comprises 
or is produced from amorphous polyethylene terephthalate 
copolymer. 

6. The film of claim 1 further comprising at least one 
insulating layer. 

7. The film of claim 6 wherein the insulating layer has a 
thermal resistant value of least 0.05 CLO (or 0.0077 m°K/ 
W) and at least 0.0075 inch (0.0190 cm) thick. 

8. The film of claim 7 wherein the polymer layer com 
prises a layer that comprises or is produced from polyamide. 

9. The film of claim 8 wherein the polymer layer further 
comprises a layer comprising or produced from oriented 
polyethylene terephthalate. 

10. The film of claim 7 wherein the sealant layer com 
prises or is produced from amorphous polyethylene tereph 
thalate copolymer. 

11. The film or sheet of claim 9 wherein the sealant layer 
comprises or is produced from amorphous polyethylene 
terephthalate copolymer. 

12. The film of claim 7 wherein the polymer layer 
comprises or is produced from polyester and the Sealant 
layer comprises or is produced from amorphous polyethyl 
ene terephthalate copolymer. 

13. A multi-compartment package comprising first sheet 
of polymer film, Second sheet of polymer film and at least 
one temperature-dependent frangible Seal wherein the film is 
as recited in claim 1 and the Seal is the Sealant layer recited 
in claim 1. 

14. The package of claim 13 wherein the first sheet and 
Second sheet are positioned in overlying relationship and 
permanently heat-Sealed on the peripheral edges of the 
sheets to form a package; and the Seal is positioned at a 
predetermined location within the package to form Separated 
compartments between the first sheet and Second sheet. 

15. The package of claim 13 wherein the second sheet is 
Superimposed on the first sheet; the first sheet and the Second 
sheet are Sealed to each other directly or indirectly through 
a third intervening polymer film thereby defining a Sealed 
perimeter forming a pouch; the pouch comprises at least one 
guSSet, and the Seal divides the pouch into Separated com 
partments. 

16. The package of claim 14 further comprising a food 
Stuff confined to one of the compartments and at least one 
other foodstuff confined to at least one other compartment. 

17. The package of claim 15 further comprising a food 
Stuff confined to one of the compartments and at least one 
other foodstuff confined to at least one other compartment. 

18. The package of claim 16 wherein the film is as recited 
in claim 3 and the Seal is the Sealant layer recited in claim 
3. 

19. The package of claim 16 wherein the film is as recited 
in claim 3 and the Seal is the Sealant layer recited in claim 
5. 

20. The package of claim 16 wherein the film is as recited 
in claim 3 and the Seal is the Sealant layer recited in claim 
11. 

21. The package of claim 16 wherein the film is as recited 
in claim 3 and the Seal is the Sealant layer recited in claim 
12. 

22. The package of claim 17 wherein the film is as recited 
in claim 3 and the Seal is the Sealant layer recited in claim 
5. 
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23. The package of claim 17 wherein the film is as recited 
in claim 3 and the Seal is the Sealant layer recited in claim 
11. 

24. The package of claim 17 wherein the film is as recited 
in claim 3 and the Seal is the Sealant layer recited in claim 
12. 

25. A convenience meal comprising a package as recited 
in claim 13, 14, 15, 17, 18, 19, 20, 21, 22, 23, or 24, a 
foodstuff or ingredient contained in one of the compart 
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ments, and at least one other foodstuff or ingredient con 
tained in at least one other of the compartments, wherein the 
at least one temperature frangible Seals are rupture on 
heating. 

26. The convenience meal of claim 25 comprising dry 
oatmeal and water. 


