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(57)  The invention is directed to a multicomponent
package having an upper and lower component that are
releasably attached to each other and wherein one of
either the upper or lower component has high oxygen
barrier properties and the other component has low ox-
ygen barrier properties. In one embodiment, one of the
components has an oxygen transmission rate of at least

4,000 cc at STP/m2/24 hr/atm, and the other component
has an oxygen transmission rate of less than 1,000 cc at
STP/m2/24 hr/atm. The multicomponent package can be
used to package food products that may be incompatible
with each other or where it may be desirable to package
each food product in differing packaging environment.
As aresult, two or more dissimilar food products may be
stored, shipped, and/or sold in the same package.

46

jO
54 48
/’/‘—‘?\\“

==,
b=~y

Printed by Jouve, 75001 PARIS (FR)



1 EP 1777 169 A2 2

Description
BACKGROUND OF THE INVENTION

[0001] Theinvention relates generally to packaging for
food products and more particularly to barrier and non-
barrier packaging for food products.

[0002] Variousforms of packaging, particularly forfood
products, use a relatively rigid substrate, such as a foam
tray, in which a product is supported. If the product is to
be displayed, the packaging may also include a lidding
or lidstock that is used to cover and enclose the product
within the tray. The lidding may comprise a transparent
film or laminate that is bonded to the tray around the
product, generally by forming a heat seal between the
film and tray, to thereby enclose the product within the
package.

[0003] In recent years, consumer demand for fresh
naturally preserved food products, such as meatand veg-
etables, has continued to grow. To meet this demand, it
may be desirable to enclose a food product in a package
having a low or high oxygen atmosphere. For example,
in the packaging of meat products, particularly red meat
products, packaging the meat in a low oxygen package
having barrier properties may help to extend the shelf-
life and improve the overall appearance of meat products.
Modified atmosphere packaging (MAP) and/or vacuum
packaging are two forms of packaging that can be used
to help extend the shelf-life of the packaged product. MAP
comprises packaging the food product in an atmosphere
that has been modified to extend the shelf-life and/or im-
prove the appearance of the packaged product. The ap-
pearance of a meat product is generally very important
at the point of purchase. Common gases that may be
used in MAP include oxygen, carbon dioxide, carbon
monoxide, nitrogen, and noble gases such as argon. In
vacuum packaging, alow oxygen atmosphere is obtained
by evacuating the atmosphere in the packaging prior to
sealing the package.

[0004] In MAP applications, the raw meat is typically
packaged in either a high level or low level oxygen (O,)
environment. Packaging systems which provide low lev-
els of oxygen are generally preferable because the fresh
quality of meat can be preserved longer under anaerobic
conditions than under aerobic conditions. Maintaining
low levels of oxygen minimizes the growth and multipli-
cation of aerobic bacteria. One example of a modified
atmosphere environment is a mixture of gases consisting
of about 30 percent carbon dioxide (CO,) and about 70
percent nitrogen (N,). Typically, low oxygen packaging
environments may provide an atmosphere that helps pre-
vent or inhibit excessive metmyoglobin (brown) forma-
tion. In some low level oxygen environments, the raw
meat may a less desirable purple-red color which few
consumers would associate with freshness. The deoxy-
myoglobin (purple-red color) is generally unacceptable
to most consumers. Deoxymyoglobin is a precursor pro-
tein which when oxygenated forms oxymyoglobin in a
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normal atmosphere of oxygen. Oxymyoglobin is respon-
sible for the bright red color of meat which most consum-
ers associate with freshness.

[0005] To maintain the desired level of oxygen in the
package, the tray and the lidding typically have barrier
properties that limit the amount of oxygen that is trans-
mittable through the package.

[0006] In today’s fast paced world, consumers are in-
creasingly demanding fresh prepackaged foods that can
be cooked and/or heated at home to provide a meal. In
some cases it may be desirable to package two or more
different food products together to provide a ready to heat
or cook meal. However, it may not always be desirable
to package some fresh food products together. For ex-
ample, as discussed above, in packaging meat products
it may be desirable to package the meat in a high barrier
package that limits the amount of oxygen that can be
transmitted into and out of the package. Some food prod-
ucts, such as fresh fruits and vegetables, are respiring
products and may require a package having a desired
level of permeability (for O, and CO,) that permits the
package to breathe. The quality and shelf-life of fresh
vegetables and fruits may generally be improved by
packaging them in a package that is capable of breathing
at a rate that maintains a desired mix of oxygen, carbon
dioxide, and water vapor inside the package. The accu-
mulation of water vapor and other gases may adversely
affect the shelf-life and quality of the packaged food prod-
uct. As a result, it may not be desirable to package such
food products in a high barrier package, such as those
that may be used in the packaging of meat products.
[0007] In some circumstances, it may be desirable to
package fresh fruits and vegetables in a Equilibrium Mod-
ified Atmosphere Packaging (EMAP). InEMAP, the pack-
aging can be adapted to the respiration of the product so
that an equilibrium modified atmosphere may be estab-
lished in the package. EMAP may be used to slow down
the normal respiration of the product so that the shelf-life
of the product may be extended and the quality of the
product improved.

[0008] Thus, the dissimilar packaging requirements of
certain products present a challenge that presently limit
what types of fresh food products can be packaged to-
gether.

BRIEF SUMMARY OF THE INVENTION

[0009] In one embodiment, the invention is directed to
a multicomponent package comprising an upper compo-
nent and a lower component that are releasably attached
to each other, wherein one of either the upper or lower
component has high oxygen barrier properties and the
other component has low oxygen barrier properties. In
one embodiment, one of the components has an oxygen
transmission rate of at least 1,200 cc at STP/m2/24
hr/atm, and the other component has an oxygen trans-
mission rate of less than 1,000 cc at STP/m2/24 hr/atm.
The multicomponent package may be used for packaging
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items requiring dissimilar packaging environments in a
single package.

[0010] The multicomponent package may be particu-
larly useful for packaging food items together that nor-
mally cannot be packaged together. For example, in one
embodiment, a food product such as fresh vegetables
may be packaged in a component having an oxygen
transmission rate that is sufficient to permit the food item
to breathe. The shelf-life and desirable appearance of
the food product may be extended by packaging the food
product in a packaging environment that is tailored for
the specific food product. A second food product, such
as a meat product, may be packaged in a component
having barrier properties that substantially limit the
amount of oxygen in the component. Similarly, the self-
life and desirable appearance of the second food product
may be extended by packaging the second food product
in a packaging environment that is tailored for the specific
food product. The multicomponent package can be used
to package food products that may be incompatible with
each other or where it may be desirable to package each
food product in differing packaging environments. As a
result, two or more dissimilar food products may be
stored, shipped, and/or sold in the same package.
[0011] In one embodiment, the multicomponent pack-
age comprises a packaging system wherein the two dis-
similar food items are disposed in a ready to heat/cook
meal package. For example, the upper and lower com-
ponents may comprise materials that can withstand tem-
peratures that are normally encountered in microwave
and conventional oven cooking. In one embodiment, one
of the components may include a meat product that can
be cooked/heated while disposed in the component. In
another embodiment, one of the components may in-
clude a vegetable product that can be cooked/heated
while still disposed in the component. As a result, the
multicomponent package may comprise a package that
permits a consumer to purchase two or more fresh food
products, such as meats and vegetables, that can be
conveniently heated in their respective component pack-
aging with minimal effort on behalf of the consumer.
[0012] The multicomponent package may include an
upper component having an oxygen transmission rate of
at least 4,000 cc at STP/m2/24 hr/atm, and the lower
component may have an oxygen transmission rate of less
than 1,000 cc at STP/m2/24 hr/atm. In another embodi-
ment, the upper component may include a vegetable
product and the lower component may include a meat
product.

[0013] Thus, the invention provides a multicomponent
package that allows food products requiring varying
packaging environments to be bundled together in the
same package.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWING(S)

[0014] Having thus described the invention in general
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terms, reference will now be made to the accompanying
drawings, which are not necessarily drawn to scale, and
wherein:

FIG. 1 is a cross-sectional perspective view of the
multicomponent package where a portion of the
package has been cut away for ease of visualization;
FIG. 2 is a perspective view depicting the upper and
lower components separated from each other;

FIG. 3is a cross sectional side view of the multicom-
ponent package wherein the upper component has
been vacuum packaged to define a passageway be-
tween the upper and lower components through
which gases may be transmitted into and out of the
upper component;

FIG. 4 is a perspective view of the multicompartment
package wherein a tubular sleeve is wrapped about
the upper and lower components to thereby releas-
ably attach them together; and

FIG. 5is partial depiction of the upper and lower com-
ponent that illustrates a lip on the upper component
engaging a corresponding surface on the lower com-
ponent to thereby releasably attach them together.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The present inventions now will be described
more fully hereinafter with reference to the accompany-
ing drawings in which some but not all embodiments of
the inventions are shown. Indeed, these inventions may
be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein;
rather, these embodiments are provided so that this dis-
closure will satisfy applicable legal requirements. Like
numbers refer to like elements throughout.

[0016] With reference to FIG. 1, a multicomponent
package that is in accordance with the invention is illus-
trated and broadly designated by reference number 10.
In one embodiment, the multicomponent package com-
prises a lower component 20 and an upper component
40 that can be releasably attached together. The upper
and lower components 40, 20 each include an interior
space 22, 42 in which an item, such as a food product,
may be disposed. Each component may also include a
lower and upper lidding 24, 44, also referred to as a lid-
stock, that can be used to sealably enclose afood product
therein. The multicomponent package provides a pack-
aging system wherein two or more food products can be
packaged separately within the same package. The mul-
ticomponent package can be used to package food prod-
ucts that may be incompatible with each other or where
it may be desirable to package each food product in dif-
fering packaging environment. As a result, two or more
dissimilar food products may be stored, shipped, and/or
sold in the same package.

[0017] In one embodiment, the upper and lower com-
ponents are arranged so that the interior space and lid-
ding of each component are disposed opposite each oth-
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er in a face-to-face relationship. In some embodiments,
the upper component 40 and the lower and upper liddings
24, 44 of each respective component comprise a visually
transparent material through which the items disposed
in both components are observable. In this regard, FIG.
1 illustrates an embodiment wherein a vegetable product
is disposed in the upper component and a meat product
is disposed in the lower component. An individual, such
as a retailer or consumer, may then observe both items
by looking through the upper component. This may be
particularly useful in food products where the visual ap-
pearance of the product may be important in making a
purchasing decision.

[0018] In one embodiment, the multicomponent pack-
age provides a means whereby two or more dissimilar
items or two or more items requiring different packaging
environments may be packaged and sold in the same
package. In one embodiment, this may be accomplished
by providing one of the components to have barrier prop-
erties that are different than the barrier properties of the
other component. For example, one of the upper and
lower components may have low barrier properties, such
as an oxygen transmission rate of at least 2,500 cc at
STP/m2/24 hr/atm or greater, and the other component
may have high barrier properties, such as an oxygen
transmission rate of less than 1,000 cc at STP/m2/24
hr/atm. It should be recognized that the OTR of the upper
and lower components may be selected for the type of
food product that is disposed in each respective compo-
nent. For example, some fresh produce food products
may have an improved shelf-life and/or appearance un-
der a reduced oxygen concentration that may help slow
down the rate at which the product respires, while other
food products may have an improved shelf-life and/or
appearance in conditions that permit the product to re-
spire at a normal or accelerated rate.

[0019] A multicomponent package wherein one of the
components has high barrier properties and the other
component has low barrier properties may provide many
advantages. For instance, as shown in FIG. 1, a high
barrier component may be used to package a food prod-
uct, such as a meat product, in a packaging environment
that may be used to extend the shelf-life of the product
and to help the product maintain a desirable appearance
during retail display. As discussed above, such environ-
ments may include a modified atmosphere package
(MAP), vacuum package, and the like. In addition, a low
barrier component may be used to package a food prod-
uct, such as vegetables, where breathability of the interior
of the component may be desirable. As a result, two food
products requiring different packaging environments
may be packaged together in a single package. In one
embodiment, the multicomponent package may be use-
ful for packaging fresh vegetables and meat together in
a single package. It should be recognized that the mul-
ticomponent package can be used to package a variety
of food products together including such food products
as meats, vegetables, pastas, rice, sauces, desserts, etc.
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It should also be recognized that products are not limited
to any specific location within the multicomponent pack-
age provided that the food product can be disposed in a
component having the desired barrier properties and
packaging atmosphere. For example, in some embodi-
ments, a meat product may be disposed in the upper
component and a vegetable product can be disposed in
the lower component, and vice versa.

[0020] The multicomponent package may be used in
conjunction with a variety of different packaging environ-
ments. For example, in one embodiment one of the com-
ponents may comprise a MAP, vacuum package, breath-
able package, Equilibrium Modified Atmosphere Pack-
aging (EMAP), or the like. Suitable MAP environments
include, without limitation, atmospheres comprising ox-
ygen, nitrogen, carbon dioxide, carbon monoxide, and
combinations thereof. In some MAP environments, the
interior space of the component may include substantially
no oxygen. In other embodiments, the modified atmos-
phere environment may comprise a mixture of gases
comprising about 30 percent carbon dioxide (CO,) and
about 70 percent nitrogen (N,). In another embodiment,
one of the components may include a vacuum package
in which substantially the entire atmosphere, including
oxygen, has been evacuated from within the interior
space of the component. In yet other embodiments, one
of the components may comprise a low barrier compo-
nent wherein gases, such as oxygen, can enter and exit
the interior space of the component.

[0021] The multicomponent package may be used to
package a variety of food products that are dissimilar
from each other and that may have expected shelf-lives
that are also dissimilar. For instance, many fresh meat
products may have a shelf-life that may be up to about
4 to 6 weeks, depending upon the atmosphere, while
fresh vegetables on the other hand may have a shelf-life
on the order of 2 to 3 weeks. At first glance, it may not
seem desirable to package two items having dissimilar
shelf-life together because if one of the products expires
before the other product, the entire package may have
to be discarded. However, the multicomponent package
provides a system wherein the two dissimilar items can
be packaged together to provide a ready to heat/cook
meal.

[0022] In another embodiment, the multicomponent
package may also provide a convenient medium in which
a food product may be heated. In this embodiment, each
component of the multicomponent package may be se-
lected to provide a means for heating/cooking dissimilar
items under different conditions. For example, in one em-
bodiment, a food product disposed in the upper compo-
nent may require microwaving for a certain period of time,
while a food product in the lower component may require
oven cooking ata desired temperature for a certain period
oftime. To meet these requirements, the upper and lower
components may each comprise a material that is se-
lected for the particular product being packaged. In one
embodiment, one or more of the components may com-
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prise a microwavable material or ovenable material. In
another embodiment, one of the components may com-
prise a microwavable material while the other material
comprises an ovenable material.

[0023] In one embodiment, the multicomponent pack-
age comprises a microwave oven safe package that per-
mits an item to be heated in a microwave oven while
disposed in the interior of the component. In yet another
embodiment, the flexible package may be configured to
withstand temperatures in excess of 150° F, 200° F, 225°
F, 250° F, 280° F, 350° F and 400° F, such as those that
may be encountered when cooking/heating a food prod-
uct in a microwave or conventional oven. In some em-
bodiments, the multicomponent package may be capa-
ble of withstanding temperatures in excess of about 450°
F. In some embodiments, the multicomponent package
may also include one or vents to exhaust steam from the
package during cooking. In one embodiment, the vents
remains closed tightly until pressure from gas in the in-
terior reaches approximately 3 mbar during microwaving
or oven cooking. The vent may then remain open to vent
gas from the package. Many suitable vents including gas
holes covered by tape or a pressure relief device may be
used to vent hot air/steam from within the package. The
vents may also be operable to respire gas formed in the
package prior to heating from food or during freezing.
[0024] Referring back to FIG. 1, the lower component
20 may comprise atray-like structure having afirstinterior
space 22 in which anitem 26 may be disposed. The upper
component 40 may comprises a lid-like structure having
a second interior space 42 that is configured to serve as
a lid for lower component 20. In this regard, FIG. 1 illus-
trates an embodiment wherein the upper component is
releasably attached to the lower component in a lid like
manner. As shown, the upper and lower components
may be arranged so that the interior space and lidding
of each respective component are disposed opposite
each other in a face-to-face orientation. As discussed
above, the orientation of the upper and lower compo-
nents may provide a package having a visually aesthetic
appearance that may help improve the overall appear-
ance of the multicomponent package. Additionally, the
visually transparent upper component may permit a con-
sumer to observe the food products disposed in both the
upper and lower components. In addition, the lower com-
ponentmay comprise a material thatis substantially print-
ed or opaque. The opaque material may be used to mask
the accumulation of unsightly liquids that may have
pooled on or about the lower component. Such liquids
may result from cooking/heating the item in the lower
component.

[0025] In some embodiments, the multicomponent
package may also be used as a convenient means for
displaying and/or storing a packaged item. For example,
a food product may be placed into each respective com-
ponent at a point of processing and then the individual
components may be releasably attached together to form
the multicomponent package. The multicomponent pack-
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age and its contents may be stored or shipped to a re-
tailer. Upon reaching the retailer, the multicomponent
package and its contents may be displayed and sold.
[0026] With reference to FIG. 2, the lower and upper
components 20, 40 are depicted as being separated from
each other. In one embodiment, the upper component
40includesinnersidewalls 52 and a base 54 which define
interior space 42. A food product 46, represented by the
dashed lines, is depicted as being disposed in the interior
space 42 of the upper component. A lidstock 44 is at-
tached to the upper component 40 and encloses the food
product within the interior space.

[0027] Asdiscussed above, lidstock 44 may have bar-
rier or non-barrier properties. In one embodiment, the
lidstock 44 has an oxygen transmission rate of at least
4,000 cc at STP/m2/24 hr/atm or greater. In some em-
bodiments, the lidding may have an OTR of atleast 1,200,
2,500, 4,000, 4500, 5,000, 6,000, cc (at standard tem-
perature and pressure (STP))/m2/24 hr/atm or greater,
as measured according to ASTM D-3985. Unless other-
wise indicated, all references to OTR in this application
have been determined according to ASTM D-3985 at 23°
C and 0% relative humidity.

[0028] The lidstock may be attached to the upper com-
ponent in a variety of ways including heat seal bonding,
ultrasonic bonding, adhesive bonding, and the like. In
heat sealing the lidstock to the upper component 40, the
surface layer of the upper component may contact and
meld with an inner surface of the lidstock 44 to form a
heat seal. To facilitate a strong heat seal, the surface
layer of the upper component may comprise one or more
thermoplastics that are compatible with the thermoplastic
composition of the lidstock 44.

[0029] In some embodiments, the upper component
40 may also include outer side walls 48 that are arranged
and configured to engage a surface on the lower com-
ponent 20 and thereby releasably attach the lower and
upper components together. In another embodiment, the
outer side walls 48 may define the interior space of the
upper component (not illustrated). It should be recog-
nized that the upper component can have any desired
configuration or shape, e.g., rectangular, round, oval, etc.
provided that the upper and lower components can be
releasably attached to each other.

[0030] In another embodiment, the upper component
40 may also include one or more lips 56 that are disposed
on the outer wall 48 and that are configured to engage a
flange 36 disposed on the lower component and to there-
by releasably attach the upper and lower components
together. This is discussed in greater detail below. The
upper component may also include a plurality of ribs 58
that may improve the strength of the upper component
and may also help facilitate transmission of gases be-
tween the upper and lower components.

[0031] The lower component 20 may include product
support member 30 having a cavity 22 or interior space
formed therein and a product 26, represented by the
dashed lines, disposed within the cavity. Support mem-
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ber 30 may be in the form of a tray having side walls 32
and a base 34 which define the cavity 22, and further
may include a peripheral flange 36 extending outwardly
from the cavity. Lidstock 24 forms a lid on the lower com-
ponent and encloses the product 26 within cavity 22 by
being heat-welded or otherwise bonded to flange 36. In
some embodiments, the lidstock 24 may be attached to
the support member using other means including adhe-
sive bonding, ultrasonic bonding, etc.

[0032] Support member 30 can have any desired con-
figuration or shape, e.g., rectangular, round, oval, etc.
Similarly, flange 36 may have any desired shape or de-
sign, including a simple, substantially flat design which
presents a single sealing surface as shown, or a more
elaborate design which presents two or more sealing sur-
faces, such as the flange configurations disclosed in U.S.
Pat. Nos. 5,348,752 and 5,439,132, the disclosures of
which are hereby incorporated herein by reference.
[0033] Suitable materials from which support member
30 can be formed may include, without limitation, polyvi-
nyl chloride, polyethylene terephthalate, polystyrene,
polyolefins such as high density polyethylene or polypro-
pylene, paper pulp, nylon, polyurethane, and combina-
tions thereof. The support member may be foamed or
non-foamed (e.g., solid or semi-solid) as desired. Sup-
port member 30 may have oxygen transmission barrier
attributes, particularly when product 26 is an oxygen-sen-
sitive food product. When such oxygen-sensitive prod-
ucts are to be packaged in a modified atmosphere envi-
ronment to extend either bloom-color life or shelf-life,
support member 30 may have a thickness and compo-
sition sufficient to provide an oxygen transmission rate
of no more than about any of the following values: 1000,
500, 150, 100, 50, 45, 40, 35, 30, 25, 20, 15, 10, and 5
cubic centimeters (at standard temperature and pres-
sure) per square meter per day per 1 atmosphere of ox-
ygen pressure differential measured at 0% relative hu-
midity and 23° C. Unless otherwise stated all references
to oxygen transmission rate are measured according to
ASTM D-3985.

[0034] To achieve oxygen barrier attributes, support
member 30 may comprise one or more oxygen barrier
components, such as a substantially oxygen impermea-
ble film or laminate in order to provide oxygen barrier
attributes to the support member. Such barrier compo-
nents may be incorporated within structural sections or
aspects of the support member--or optionally incorporat-
ed in an inner surface layer or film (not shown) laminated
or otherwise bonded to form the inside surface of the
support member, as described in U.S. Pat. Nos.
4,847,148 and 4,935,089, and in U.S. Ser. No.
08/326,176, filed Oct. 19, 1994 and entitled "Film/Sub-
strate Composite Material" (published as EP 707 955 A1
on Apr. 24, 1996), each of which is incorporated herein
in its entirety by reference.

[0035] In addition to (or as an alternative to) providing
oxygen barrier attributes, the inner surface layer or film
of the support member may enhance the sealability of
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the lidstock 24 to the support member 30. In heat sealing
the lidstock to the support member 30, the surface layer
of the support member may contact and meld with an
inner surface of the lidstock 24 to form a heat seal. To
facilitate a strong heat seal, the surface layer of the sup-
port member may comprise one or more thermoplastics
that are compatible with the thermoplastic composition
of the lidstock 24. In some embodiments, the inner sur-
face layer may also have antifog properties to help en-
hance the clarity of the film. Suitable antifog additives
may include, without limitation, polyglycerol esters, mono
and diglycerides and combinations thereof.

[0036] The height of the product 26 within the tray may
be low profile or high profile. "Low profile" refers to pack-
ages wherein the product has a maximum height which
is below the maximum height of support member 30, i.e.,
the level atwhich flange 36 is located. "High profile" prod-
ucts may also be packaged in accordance with the
present invention, i.e., those having a maximum height
which is above the level at which flange 36 is located so
that the portion of the product which extends above the
level of flange 36 will be in contact with lidstock 24.
[0037] Withreference to FIG. 3, a cross-sectional view
of the multicomponent package is illustrated. As shown
in FIG. 3, a space 60 may exist between the lower lidding
24 and the upper lidding 44. In one embodiment, space
60 can be created by vacuum sealing either the lower or
upper lidding to form a so called "skin-pack." Space 60
may help provide clearance and define a passageway
through which gases, such as moisture vapor, carbon
dioxide, oxygen, and the like may be transmitted into and
out of one of the components having low barrier proper-
ties. In the illustrated embodiment, the wavy arrows rep-
resent gases being transmitted through the upper com-
ponent.

[0038] Asdiscussed above, the upper and lower com-
ponents may be attached together in a variety of ways.
For example, as shown in FIG. 3 the upper component
may include and outer wall 48 that is configured and ar-
ranged to engage a corresponding surface 38 on the low-
er component 20. In some embodiments, the clearance
between outer wall 48 and surface 38 may be such that
a frictional fitting is formed between the upper and lower
components. In some embodiments, the outer wall 48
may also include one or more lips that are configured to
engage and "snap" into place over the lower component.
Other methods of attaching the upper and lower compo-
nents together may include, for example, adhesives,
tape, labels, etc.

[0039] In another embodiment, the multicomponent
package may also include a tubular sleeve that is con-
figured to wrap about the upper and lower components
tothereby releasably attach them together. In this regard,
FIG. 4 illustrates an embodiment wherein the upper and
lower components are disposed in a tubular sleeve 66
that releasably attaches the two components together.
Tubular sleeve may comprise a variety of materials in-
cluding paperboard, thermoplastic or thermoset materi-



11 EP 1777 169 A2 12

als, and the like. In one embodiment, the tubular sleeve
comprises a shrinkable material that is wrapped about
the upper and lower components. In some embodiments,
the tubular sleeve may also include printed indicia 68,
such as alpha or numeric symbology, e.g., a bar code,
labeling and branding information, product ingredients
and warnings, cooking instructions, and the like.

[0040] With reference to FIG. 5, an embodiment of the
multicomponent package is illustrated in which the upper
component 40 includes a lip 56 that extends inwardly
from an outer wall of the upper component. The lip 56 is
configured and arranged to engage and "snap-onto" a
corresponding surface of the lower component, such as
the flange 36. The lip provides one method whereby the
upper and lower components may be releasably attached
together.

[0041] Inonealternative embodiment, the lidstocks 24,
34 may comprise a single or multilayer film or laminate
which is substantially impermeable to oxygen. In another
embodiment, one or more of the lidstocks may comprise
a single or multilayer film or laminate having low barrier
attributes. In one embodiment, the lidstock may comprise
a laminate comprising two or more films. The film(s) may
be monolayer, two-layer, or have three or more layers.
The lidstock 24 may be laminated to the support member
(e.g., atray) to form sealed lower component 20 in which
a food product 26 may be enclosed.

[0042] Inembodiments, where either the upper or low-
er lidstocks 24, 34 have low barrier attributes, the lid-
stocks 24, 34 may have an OTR of at least 1,200, 2,500,
4,000, 4500, 5,000, 6,000, or 10,000 cc (at standard tem-
perature and pressure (STP))/m?2/24 hr/atm or greater.
[0043] Inembodiments, where either the upper or low-
er lidstocks 24, 34 have barrier attributes, the lidstocks
24, 34 may comprise a film or laminate having one or
more barrier layers, which incorporate one or more com-
ponents ("barrier components") that markedly decrease
the oxygen transmission rate through the layer and thus
the film incorporating such layer. Accordingly, the barrier
layer of the film that is utilized in a lidstock incorporated
in a package may either help to exclude oxygen from the
interior of the package--or to maintain a modified atmos-
phere within the package. In one embodiment, the lid-
stock may have a thickness and composition sufficient
to provide an oxygen transmission rate of no more than
about any of the following values: 1000, 500, 150, 100,
50,45, 40, 35, 30, 25, 20, 15, 10, and 5 cubic centimeters
(atstandard temperature and pressure) per square meter
per day per 1 atmosphere of oxygen pressure differential
measured at 0% relative humidity and 23° C.

[0044] Useful barrier components may include: ethyl-
ene/vinyl alcohol copolymer ("EVOH"), polyvinyl alcohol
("PVOH"), vinylidene chloride polymers ("PVdC"), poly-
alkylene carbonate, polyester (e.g., PET, PEN), poly-
acrylonitrile ("PAN"), and polyamide. In some embodi-
ments the lidstock may also include one or more thermo-
plastic polymers including polyolefins, polystyrenes,
polyurethanes, polyvinyl chlorides, polyesters, and ion-
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omers provided that the desired barrier properties of the
lidstock may be maintained.

[0045] Suitable polyolefins for use in the lidstock may
include LLDPE, low density polyethylene, high density
polyethylene, metallocene catalyzed polyethylene, poly-
propylene, and oriented polypropylene, ethylene homo-
and co-polymers and propylene homo- and co-polymers.
Ethylene homopolymers include high density polyethyl-
ene ("HDPE") and low density polyethylene ("LDPE").
Ethylene copolymers include ethylene/alpha-olefin co-
polymers ("EAOs"), ethylene/unsaturated ester copoly-
mers, and ethylene/(meth)acrylic acid. ("Copolymer" as
used in this application means a polymer derived from
two or more types of monomers, and includes terpoly-
mers, etc.).

[0046] EAOs are copolymers of ethylene and one or
more alpha-olefins, the copolymer having ethylene as
the majority mole-percentage content. In some embodi-
ments, the comonomer includes one or more C3-C, al-
pha-olefins, more preferably one or more C4-C,, alpha-
olefins, and most preferably one or more C,-Cg alpha-
olefins. Particularly useful alpha-olefins include 1-
butene, 1-hexene, 1-octene, and mixtures thereof.
[0047] EAOs include one or more of the following: 1)
medium density polyethylene ("MDPE"), for example
having a density of from 0.93 to 0.94 g/cm3; 2) linear
medium density polyethylene ("LMDPE"), for example
having a density of from 0.926 to 0.94 g/cm3; 3) linear
low density polyethylene ("LLDPE"), for example having
a density of from 0.915 to 0.930 g/cm3; 4) very-low or
ultra-low density polyethylene ("VLDPE" and "ULDPE"),
for example having density below 0.915 g/cm3; and 5)
homogeneous EAOs. Useful EAOs include those having
a density of less than about any of the following: 0.925,
0.922, 0.92, 0.917, 0.915, 0.912, 0.91, 0.907, 0.905,
0.903, 0.9, and 0.898 grams/cubic centimeter. Unless
otherwise indicated, all densities herein are measured
according to ASTM D1505.

[0048] The polyethylene polymers may be either het-
erogeneous or homogeneous. As is known in the art,
heterogeneous polymers have a relatively wide variation
in molecular weight and composition distribution. Heter-
ogeneous polymers may be prepared with, for example,
conventional Ziegler Natta catalysts.

[0049] Onthe other hand, homogeneous polymers are
typically prepared using metallocene or other single site-
type catalysts. Such single-site catalysts typically have
only one type of catalytic site, which is believed to be the
basis for the homogeneity of the polymers resulting from
the polymerization. Homogeneous polymers are struc-
turally different from heterogeneous polymers in that ho-
mogeneous polymers exhibit a relatively even sequenc-
ing of comonomers within a chain, a mirroring of se-
quence distribution in all chains, and a similarity of length
of all chains. As a result, homogeneous polymers have
relatively narrow molecular weight and composition dis-
tributions. Examples of homogeneous polymers include
the metallocene-catalyzed linear homogeneous ethyl-
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ene/alpha-olefin copolymer resins available from the
Exxon Chemical Company (Baytown, Tex.) under the
EXACT trademark, linear homogeneous ethylene/alpha-
olefin copolymer resins available from the Mitsui Petro-
chemical Corporation under the TAFMER trademark,
and long-chain branched, metallocene-catalyzed homo-
geneous ethylene/alpha-olefin copolymer resins availa-
ble from the Dow Chemical Company under the AFFIN-
ITY trademark.

[0050] Another useful ethylene copolymer is ethylene/
unsaturated ester copolymer, which is the copolymer of
ethylene and one or more unsaturated ester monomers.
Useful unsaturated esters include: 1) vinyl esters of
aliphatic carboxylic acids, where the esters have from 4
to 12 carbon atoms, and 2) alkyl esters of acrylic or meth-
acrylic acid (collectively, "alkyl (meth)acrylate"), where
the esters have from 4 to 12 carbon atoms.

[0051] Representative examples of the first ("vinyl es-
ter") group of monomers include vinyl acetate, vinyl pro-
pionate, vinyl hexanoate, and vinyl 2-ethylhexanoate.
The vinyl ester monomer may have from 4 to 8 carbon
atoms, from 4 to 6 carbon atoms, from 4 to 5 carbon
atoms, and preferably 4 carbon atoms.

[0052] Representative examples of the second ("alkyl
(meth)acrylate") group of monomers include methyl acr-
ylate, ethyl acrylate, isobutyl acrylate, n-butyl acrylate,
hexyl acrylate, and 2-ethylhexyl acrylate, methyl meth-
acrylate, ethyl methacrylate, isobutyl methacrylate, n-
butyl methacrylate, hexyl methacrylate, and 2-ethylhexyl
methacrylate. The alkyl (meth)acrylate monomer may
have from 4 to 8 carbon atoms, from 4 to 6 carbon atoms,
and preferably from 4 to 5 carbon atoms.

[0053] The unsaturated ester (i.e., vinyl ester or alkyl
(meth)acrylate) comonomer content of the ethylene/un-
saturated ester copolymer may range from about 3 to
about 18 weight %, and from about 8 to about 12 weight
%, based on the weight of the copolymer. Useful ethylene
contents of the ethylene/unsaturated ester copolymer
may include the following amounts: at least about 82
weight %, at least about 85 weight %, at least about 88
weight %, no greater than about 97 weight %, no greater
than about 93 weight %, and no greater than about 92
weight %, based on the weight of the copolymer.
[0054] Representative examples of ethylene/unsatu-
rated ester copolymers may include ethylene/methyl acr-
ylate, ethylene/methyl methacrylate, ethylene/ethyl acr-
ylate, ethylene/ethyl methacrylate, ethylene/butyl acr-
ylate, ethylene/2-ethylhexyl methacrylate, and ethylene/
vinyl acetate. Another useful ethylene copolymer is eth-
ylene/(meth)acrylic acid, which is the copolymer of eth-
ylene and acrylic acid, methacrylic acid, or both.

[0055] Useful propylene copolymer may include pro-
pylene/ethylene copolymers ("EPC"), which are copoly-
mers of propylene and ethylene having a majority weight
% content of propylene, such as those having an ethylene
comonomer content of less than 10%, preferably less
than 6%, and more preferably from about 2% to 6% by
weight.
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[0056] lonomer is a copolymer of ethylene and an eth-
ylenically unsaturated monocarboxylic acid having the
carboxylic acid groups partially neutralized by a metal
ion, such as sodium or zinc, preferably zinc. Useful ion-
omers may include those in which sufficient metal ion is
present to neutralize from about 15% to about 60% of
the acid groups in the ionomer. The carboxylic acid is
preferably "(meth)acrylic acid"--which means acrylic acid
and/or methacrylic acid. Useful ionomers include those
having at least 50 weight % and preferably at least 80
weight % ethylene units. Useful ionomers also include
those having from 1 to 20 weight percent acid units. Use-
ful ionomers are available, for example, from DuPont
Corporation (Wilmington, Del.) underthe SURLYN trade-
mark.

[0057] Insomeembodiments, EVOH may have an eth-
ylene content of between about 20% and 40%, preferably
between about 25% and 35%, more preferably about
32% by weight. EVOH may include saponified or hydro-
lyzed ethylene/vinyl acetate copolymers, such as those
having a degree of hydrolysis of at least 50%, preferably
of at least 85%.

[0058] Vinylidene chloride polymer ("PVdC") refers to
a vinylidene chloride-containing polymer or copolymer--
that is, a polymer that includes monomer units derived
from vinylidene chloride (CH2=CC12) and also, option-
ally, monomer units derived from one or more of vinyl
chloride, styrene, vinyl acetate, acrylonitrile, and C1-C12
alkyl esters of (meth)acrylic acid (e.g., methyl acrylate,
butyl acrylate, methyl methacrylate). As used herein,
"(meth)acrylic acid" refers to both acrylic acid and/or
methacrylic acid; and "(meth)acrylate" refers to both acr-
ylate and methacrylate. Examples of PVdC include one
or more of the following: vinylidene chloride homopoly-
mer, vinylidene chloride/vinyl chloride copolymer
("VDC/VC"), vinylidene chloride/methyl acrylate copoly-
mer, vinylidene chloride/ethyl acrylate copolymer, vinyli-
dene chloride/ethyl methaerylate copolymer, vinylidene
chloride/methyl methacrylate copolymer, vinylidene
chloride/butyl acrylate copolymer, vinylidene chloride/
styrene copolymer, vinylidene chloride/acrylonitrile co-
polymer, and vinylidene chloride/vinyl acetate copoly-
mer. Useful PVdC may include those having between 75
and 95 weight % vinylidene chloride monomer. Useful
PVdC includes that having from about 5 to about 25
weight %, from about 10 to about 22 weight %, and from
about 15 to about 20 weight % comonomer with the vi-
nylidene chloride monomer. Useful PVdC includes that
having a weight-average molecular weight (Mw) of at
least 80,000, such as at least 90,000, at least 100,000,
at least 111,000, at least 120,000, at least 150,000, and
atleast 180,000; and between 80,000 and 180,000, such
as between 90,000 and 170,000, between 100,000 and
160,000, between 111,000 and 150,000, and between
120,000 and 140,000. Useful PVdC may alsoinclude that
having a viscosity-average molecular weight (Mz) of at
least 130,000, such as atleast 150,000, atleast 170,000,
at least 200,000, at least 250,000, and at least 300,000;
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and between 130,000 and 300,000, such as between
150,000 and 270,000, between 170,000 and 250,000,
and between 190,000 and 240,000.

[0059] A barrier layer that includes PVdC may also in-
clude a thermal stabilizer (e.g., a hydrogen chloride scav-
enger such as epoxidized soybean oil) and a lubricating
processing aid (e.g., one or more acrylates).

[0060] Useful polyamides may include polyamide 6,
polyamide 9, polyamide 10, polyamide 11, polyamide 12,
polyamide 66, polyamide 610, polyamide 612, polyamide
61, polyamide 6T, polyamide 69, copolymers made from
any of the monomers used to make two or more of the
foregoing homopolymers (e.g., copolyamide 6/12, polya-
mide 12, copolyamide 66/69/61, copolyamide 66/610,
copolyamide 6/66, and copolyamide 6/69), and blends
of any of the foregoing homo- and/or copolymers. Polya-
mide copolymers include: (a) copolyamide 6/12 compris-
ing (i) caprolactammer in an amount of from about 20 to
80 weight percent (preferably 30 to 70 weight percent,
more preferably 40 to 60 weight percent), and (ii) lauro-
lactam mer in an amount of from about 80 to 20 weight
percent; and (b) copolyamide 66/69/61 comprising 10 to
50 weight percent hexamethylene adipamide mer (pref-
erably from about 20 to 40 weight percent), 10 to 50
weight percent polyamide 69 mer (preferably from about
20 to 40 weight percent), and 10 to 60 weight percent
hexamethylene isophthalamide mer (preferably, from
about 10 to 40 weight percent).

[0061] In some embodiments, the lidstock may also
comprise one or more additional layers or films including
one or more sealant layers, tie layers, bulk layers, etc.
In some embodiments, the lidstock may comprise a trap-
printable laminate having barrier properties. Such lami-
nates are discussed in greater detail in U.S. Patent Nos.
6,627,273 and 6,769,227, the contents of which are here-
by incorporated by reference.

[0062] As discussed above, one or more of the upper
and lower components may be heatable in a microwave
oven, conventional oven, or both. The upper and lower
components may comprise materials that can withstand
elevated temperatures that may be encountered in heat-
ing/cooking application that may be used in conjunction
with a conventional or microwave oven. Suitable mate-
rials for conventional oven applications may have a heat
distortion temperature in excess of at least 250° F, with
a heat distortion temperature in excess of 300° F, 350°
F, 400° F, and 450° F being more typical. In the context
of the invention the term heat distortion temperature
(HDT) (also called softening point or heat deflection tem-
perature under load) refers to the maximum temperature
at which a polymer can be used as a rigid material. Most
HDT’s can be defined as a single point on a deflection-
temperature curve. The temperature where the deflec-
tion at the center reaches 0.010 inch is the heat distortion
temperature. For amorphous polymers, the HDT is typi-
cally near the glass transition temperature whereas for
highly crystalline polymers the HDT is closer to the melt-
ing point. Unless otherwise indicated, all heat distortion
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temperatures herein are measured according to ASTM
D648.

[0063] Suitable materials for the cooking/heating ap-
plications may include nylons, various olefins such as
polypropylene, crystallized polyethylene terephthalate,
and poly-4-methyl pentene, polyimides, polyamide imi-
des, polyether imides, polyether ketones, polyether sul-
fones, polyphenylene sulfides, liquid crystal polymers,
and other high heat distortion temperature polymers.
[0064] In one alternative embodiment, the upper and
lower components may comprise a layer of air cellular
material. Air cellular material comprises two sheets of
film or laminate that are adhered to each and include a
plurality of air-filled cavities or "bubbles" that are formed
between the sheets. Suitable air cellular material may be
available from Sealed Air Corporation under the trade-
mark Bubblewrap®. In one embodiment, the air cellular
material may be formed from two sheets of film, such as
nylon that have been sealed together to enclose a plu-
rality of air cavities between the sheets. The air cavities
within the air cellular material provide insulating proper-
ties that may effectively limit the amount of heat that is
transferred to the outer surface of the support member.
The size and quantity of air cavities may be selected so
that a desired level of heat insulation is achieved. The
rigidity of the support member and the air cellular material
may also be selected to provide flexible packages having
a desired degree of rigidity.

[0065] The upper and lower components may be
formed from any material useful for the expected end use
conditions, including polyvinyl chloride, polyethylene
terephthalate, polystyrene, polyolefins (e.g., high density
polyethylene or polypropylene), nylon, and polyurethane.
The support member may be foamed or non-foamed as
desired. Support member may have oxygen transmis-
sion barrier attributes. In some embodiments, where it
may be desirable to expose the product to a high oxygen
atmosphere, the support member may have an OTR of
at least 4,000 cc at STP/m2/24 hr/atm. In other embodi-
ments, the support member may have an oxygen trans-
mission rate less than about 4,000 cc at STP/m2/24
hr/atm.

[0066] The film or laminate forming the lidstock may
also be selected to withstand elevated temperatures. In
one alternative embodiment, the lidstock comprises a
sheet of film or laminate having a heat distortion temper-
ature of atleast 200° F. For microwave oven applications,
the lidstock may have a heat distortion temperature in
excess of at least 200° F. Suitable materials may include
those discussed above, such as nylons, polyethylenes,
polypropylenes, polyesters and copolymers thereof hav-
ing a heat distortion temperature in excess of 200° F 225°
F, 250° F, 280° F, 350° F and 400° F. In yet another
embodiment, the lidstock may comprise a sheet of film
or laminate having a heat distortion temperature of at
least 450° F. For conventional oven applications, the lid-
stock should have a heat distortion temperature in excess
of at least 250° F and for some applications in excess of
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450° F. Suitable materials may include those discussed
above, such as nylons, and polyesters, such as poly(eth-
ylene terephthalate).

[0067] In another embodiment, the multicomponent
package may also be suitable for use in sterilization con-
ditions, such as are commonly found under retort condi-
tions. Standard retort conditions may range from about
240° to 260° F, at 30 psig overpressure. The multicom-
ponent package may be maintained under these condi-
tions for a sufficient length of time to obtain commercial
sterility. Typically, lower retort temperatures require long-
er cooking times.

[0068] Many modifications and other embodiments of
the inventions set forth herein will come to mind to one
skilled in the art to which these inventions pertain having
the benefit of the teachings presented in the foregoing
descriptions and the associated drawings. Therefore, it
is to be understood that the inventions are notto be limited
to the specific embodiments disclosed and that modifi-
cations and other embodiments are intended to be in-
cluded within the scope of the appended claims. Although
specific terms are employed herein, they are used in a
generic and descriptive sense only and not for purposes
of limitation.

Claims
1. A two component package comprising:

an upper component and a lower component
that are releasably attached together, each
comprising a sealed compartment having an in-
terior space for enclosing a food product therein,
and wherein at least one of the upper and lower
components has an oxygen transmission rate
of at least 1,200 cc at STP/m2/24 hr/atm, and
the other component has an oxygen transmis-
sion rate of less than 1,000 cc at STP/m?2/24
hr/atm.

2. The two component package of claim 1, wherein the
upper component has an oxygen transmission rate
of at least 4,000 cc at STP/m2/24 hr/atm.

3. Thetwo component package of claim 1 or 2, wherein
the interior spaces of each of the upper and lower
components are disposed opposite each other in a
face-to-face orientation.

4. The two component package of any one of the pre-
ceding claims, wherein the upper component com-
prises a thermoplastic material having a heat distor-
tion temperature that is at least 225° F.

5. The two component package of any one of the pre-
ceding claims, wherein the lower component com-
prises a thermoplastic material having a heat distor-
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10.

1.

12.

13.

14.

15.

tion temperature that is 250° F or greater and in-
cludes a meat product disposed therein.

The two component package of any one of the pre-
ceding claims, wherein the lower component com-
prises a tray having a base and sidewalls defining
an interior space and a lidding sealably enclosing a
first food product therein, the tray having an oxygen
transmission rate of less than about 1,000 cc at
STP/m2/24 hr/atm; and wherein the upper compo-
nent comprises a lid removably attached to the tray
and defining a second interior space disposed op-
posite the first interior space, and comprising a lid-
ding sealably enclosing a second food product there-
in, the lid having an oxygen transmission rate of at
least 1,200 cc at STP/m2/24 hr/atm.

The multicomponent meal package of claim 6,
wherein the second food product has a shorter shelf-
life than the first food product.

The multicomponent package of claim 6 or 7, where-
in the lid comprises a visually transparent material
so that a food product disposed in the tray is observ-
able through the lid.

The multicomponent package of any one of claims
6 to 8, wherein a meat product is disposed in the tray
and a vegetable product is disposed in the lid.

The multicomponent package of any one of claims
6 to 9, wherein the lid has a heat distortion temper-
ature of at least 280° F and the tray has a heat dis-
tortion temperature that is 300° F or greater.

The multicomponent package of any one of claims
6to 10, wherein the interior space of the tray includes
a modified oxygen atmosphere having substantially
no oxygen.

The multicomponent package of any one of claims
6 to 11, wherein the upper and lower components
are attached together with a tubular sleeve, label,
adhesive, or combinations thereof.

The multicomponent package of any one of claims
6 to 12, further comprising a tubular sleeve that
wraps about the upper and lower components so
they are releasably attached together.

The multicomponent package of any one of claims
6 to 13, wherein at least one of the liddings of the
upper and lower components are spaced apart as
to define a passageway between the liddings
through which gases can enter and exit the upper
component.

The multicomponent package of any one of claims
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6 to 14, wherein the tray has an oxygen transmission
rate of less than about 10 cc at STP/m2/24 hr/atm
and the lid has an oxygen transmission rate of at
least 6,000 cc at STP/m2/24 hr/atm.

The multicompartment package of any one of claims
6to 15, wherein the tray comprises a visually opaque
material and the lid comprises a visually transparent
material.

The multicompartment package of claim 16, wherein
the tray has a heat distortion temperature of at least
of450° F and the lid has a heat distortion temperature
of at least 400° F.

The multicomponent package of any one of claims
6 to 17, wherein the tray includes at least one lip that
is arranged and configured to engage a correspond-
ing surface on the lid so that the tray and lid are
releasably attached to each other.

A multicomponent meal system comprising:

a substantially oxygen impermeable tray com-
prising a first interior space and a barrier layer
enclosing ameatproducttherein, the tray having
an oxygen transmission rate of less than 100 cc
at STP/m2/24 hr/atm and a heat distortion tem-
perature that is at least 250° F; and

a lid releasably attached to the tray, the lid com-
prising a second interior space and a non-barrier
layer enclosing a vegetable product therein, the
lid having an oxygen transmission rate of atleast
1,200 cc at STP/m2/24 hr/atm and a heat distor-
tion temperature of at least 200° F, and wherein
the tray and the lid are arranged so that the bar-
rier layer and the non-barrier layer are disposed
opposite each other in aface-to-face orientation.

The system according to claim 19, wherein the lower
component is cookable at a temperature of at least
350° F and the upper component is cookable in a
microwave oven at a temperature of at least 225° F.

The system according to claim 19 or 20, wherein at
least one of components further includes pasta, rice,
or a combination thereof.
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