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SUSCEPTOR ON A FIBER REINFORCED FILM
FOR EXTENDED FUNCTIONALITY

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims the benefit of U.S. Provisional Patent Application No.
62/273,041, filed on December 30, 2015.

INCORPORATION BY REFERENCE

[0002] The disclosure of U.S. Patent Application No. 62/273,041, filed on December 30,
2015, is hereby incorporated by reference for all purposes as if presented herein in its

entirety.
BACKGROUND OF THE DISCLOSURE

{0003] The present disclosure generally relates to microwave energy interactive structures.
More specifically, the present disclosure relates to microwave susceptor structures that

incorporate fiber reinforcement.
SUMMARY

[0004] In an aspect of the present disclosure, a construct for heating a food product or other
item is disclosed. The construct includes at least one wall that at least partially surrounds an
interior of the construct, and which includes a susceptor structure. The susceptor structure
includes a carrier layer, a reinforcing layer that includes a fibrous material, a susceptor
disposed between the carrier layer and the reinforcing layer, and a support secured to the

reinforcing layer.

[0005] In an aspect of the present disclosure, a susceptor structure for forming a construct for
heating a food product or other item is disclosed. The susceptor structure includes a carrier
layer, a reinforcing layer that includes a fibrous material, a susceptor disposed between the

carrier layer and the reinforcing layer, and a support secured to the reinforcing layer.

[0006] In an aspect of the present disclosure, a method of forming a construct for heating a
food product or other item is disclosed. The method includes providing a susceptor structure

that includes a carrier layer, a reinforcing layer including a fibrous material, a susceptor

1
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disposed between the carrier layer and the reinforcing layer, and a support secured to the
reinforcing layer. The method also includes folding the susceptor structure to at least partially

surround an interior of the construct.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Those skilled in the art will appreciate the above stated advantages and other
advantages and benefits of various additional embodiments reading the following detailed

description of the embodiments with reference to the below-listed drawing figures.

[0008] According to common practice, the various features of the drawings discussed below
are not necessarily drawn to scale. Dimensions of various features and elements in the
drawings may be expanded or reduced to more clearly illustrate the embodiments of the

disclosure.

[0009] Fig. 1 is a schematic, parts-separated view of a susceptor structure according to a first

exemplary embodiment of the disclosure.

[0010] Fig. 2 is a schematic, cross-sectional view of the assembled susceptor structure of Fig.

[0011] Fig. 3 is a perspective view of a construct at least partially formed from the susceptor

structure of Fig. 1.

[0012] Fig. 4 is a schematic, parts-separated view of a susceptor structure according to a

second exemplary embodiment of the disclosure.

[0013] Fig. 5 is a schematic, cross-sectional view of the assembled susceptor structure of Fig.

4,

[0014] Fig. 6 is a perspective view of a construct at least partially formed from the susceptor

structure of Fig. 4.

[0015] Corresponding parts are designated by corresponding reference numbers throughout

the drawings.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0016] Various aspects of the invention may be understood further by referring to the figures.
For purposes of simplicity, like numerals may be used to describe like features. It will be
understood that where a plurality of similar features are depicted, not all of such features
necessarily are labeled on each figure. It also will be understood that the various components
used to form the constructs may be interchanged. Thus, while only certain combinations are

illustrated herein, numerous other combinations and configurations are contemplated hereby.

[0017] Referring to Fig. 1, a portion of a susceptor structure 100 is schematically illustrated
according to a first exemplary embodiment of the disclosure. As shown, the susceptor
structure 100 includes a reinforced susceptor film 102 joined to a support 116. The above-
described components of the susceptor structure 100 may be formed into a construct 120
(e.g., a container, package, sleeve, tray, plate, bowl, mat, or a hingably-closable enclosure, to

name a few), as described further herein.

[0018] Referring additionally to the cross-sectional view of Fig. 2, the reinforced susceptor
film 102 includes a carrier layer 104 upon which a susceptor 108 has been applied, and a

reinforcing layer 112 adjacent the carrier layer 104 and the susceptor 108.

[0019] In the illustrated embodiment, the carrier layer 104 includes a polymeric material 106
that may be one or more of, for example, polyethylene (PE), polyethylene terephthalate
(PET), and polypropylene (PP). In the first exemplary embodiment, the polymer material
106 may be polyethylene (PE) having a glass transition temperature (Tg) of -48.15°C and a
melting temperature (Tyy) of about 131°C.

[0020] The susceptor 108, as shown and described, may be formed of a microwave energy
interactive susceptor material 110 that is electroconductive or semiconductive, for example, a
metal or a metal alloy. In the exemplary embodiment shown, the susceptor material 110 may
be aluminum. The susceptor material 110 may be directly applied to the reinforced susceptor
film 102, for example, through chemical deposition or sputtering, at a thickness at or below
the skin depth of the material of the susceptor 108 for a particular microwave application, e.g.
a thickness of the susceptor 108 above which current density begins to significantly decrease.

In this regard, the susceptor 108 may overlie the carrier layer 104, e.g., in a layered
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arrangement, or the susceptor 108 may be interspersed with the polymeric material 106 along

the carrier layer 102.

[0021] The reinforcing layer 112, as illustrated, is provided adjacent the carrier layer 104 and
the susceptor 108. The reinforcing layer 112 includes a fibrous material 114 that may be, for
example, a cellulosic material, a fiber glass material, or a polymeric material having a high
glass transition temperature (Tg), and may be provided in a woven or non-woven
arrangement. In embodiments, the reinforcing layer 112 may have a glass transition
temperature (Tg) greater than about 75°C, for example, 76°C, 77°C, 78°C, 79°C, 80°C, 81°C,
82°C, 83°C, 84°C, or 85°C, to name a few and a melting temperature greater than about
205°C, for example, 206°C, 207°C, 208°C, 209°C, 210°C, 211°C, 212°C, 213°C, 214°C, or
215°C, to name a few. In the exemplary embodiment illustrated, the fibrous material 114
may be polyvinyl chloride (PVC) having a glass transition temperature (Tg) of 80°C and a
melting temperature (Ty) of about 210°C. As shown, portions of the fibrous material 114
may extend outwardly from the reinforcing layer 112 such that one or more protrusions 115
are defined. One or more properties of the reinforced susceptor film 102 are affected by the

presence of the fibrous material 114, as described further herein.

[0022] The support 116, as shown, may be a dimensionally-stable, e.g., at least semi-rigid so
as to resist deformation, substrate joined to reinforced susceptor film 102. The support 116
may be formed of a composite material, for example, paper or paperboard. In embodiments,
the support 116 may be adhered to the reinforced susceptor film 102, or may be joined to the
reinforced susceptor film 102 in another fashion, as described further herein. In
embodiments, the fibrous material 114 may be selected with heat-sealing properties such that
upon application of heat, e.g., during use of the susceptor structure 100, the fibrous material
114 adhesively secures the carrier layer 104, the susceptor 108, the reinforcing layer 112, and

the support 116 to one another.

[0023] Still referring to Figs. 1 and 2, and referring additionally to Fig. 3, a construct 120
may be formed from the susceptor structure 100, for example, by at least partially folding the
susceptor structure 100 to define an interior 124 of the construct 120. In this regard, the
construct 120 includes at least one wall 122 formed from the susceptor structure 100 such
that a surface S1 of the carrier layer 104 provides a contacting surface for a food product or
other item placed in the interior 124 of the construct 120 and a surface S2 of the support 116

forms an exterior surface of the construct 120. While the construct 120 has been illustrated
4
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as a concave construct, in other embodiments, the construct 120 may have a different
configuration for receiving the susceptor structure 100 along a portion thereof, for example, a
container, package, sleeve, tray, plate, bowl, mat, or a hingably-closable enclosure, to name a

few.

[0024] During use of the construct 120 in a microwave heating device, the susceptor 108
absorbs at least a portion of incident microwave radiation and dissipates the energy into heat
which can be transferred to a food product or other item in the interior 124 of the construct
120, for example, to provide crisping, browning, or other desired surface treatment to said

food product or item.

[0025] In conventional susceptor structures, as a food product or other item within a
construct continues to heat over time, the temperature gradient, e.g., the driving factor of heat
transfer, between the susceptor structure and food product or other item decreases, resulting
in higher temperatures of the susceptor structure. Such high temperature conditions can
result in polymer material adjoining the susceptor reaching its glass transition temperature,
which can cause significant shear stresses along the susceptor (which is bound on an opposite
side by a support having a higher glass transition temperature). Significant shear stresses
along a susceptor can result in cracks or other discontinuities, for example, micrometer or
millimeter cracks, which can interrupt the electrical conduction capacity of a susceptor,
which reduces the amount of microwave radiation the susceptor absorbs and subsequently

converts into thermal energy.

[0026] However, in the first exemplary embodiment, the presence of the fibrous material 114
along the reinforced susceptor film 102 results in a more thermally-stable configuration as
compared to that of conventional susceptor structures. For example, the reinforced susceptor
film 102 of the susceptor structure 100 has a higher glass transition temperature (Tg) such
that the susceptor 108 is resistant to cracks or other discontinuities in higher-temperature
conditions as compared to conventional susceptor structures, allowing for the susceptor 108
to reach a higher temperature for heating, e.g., cooking, applications. In this regard, the
reinforced susceptor film 102 has a glass transition temperature (Tg) that is closer to the glass
transition temperature (Tg) of the support 116 than in conventional susceptor structures. The
reinforced susceptor film 102 will also have a higher melting temperature (Ty) than in

conventional susceptor structures due to the presence of the fibrous material 114 such that
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higher heating temperatures can be achieved before thermal deformation of the susceptor

structure 100 at the melting temperature (Ty).

[0027] Turning now to Fig. 4, a portion of a susceptor structure 200 is schematically
illustrated according to a second exemplary embodiment of the disclosure. The susceptor
structure 200 may have one or more substantially similar components as the susceptor
structure 100 described above, which are indicated with like reference numbers. As shown,
the susceptor structure 200 includes a reinforced susceptor film 202 joined to the support 116.
The above-described components of the susceptor structure 100 may be formed into a
construct 220 (e.g., a container, package, sleeve, tray, plate, bowl, mat, or a hingably-closable

enclosure, to name a few), as described further herein.

[0028] Referring additionally to the cross-sectional view of Fig. 4, the reinforced susceptor
film 202 includes the carrier layer 104 formed of the polymeric material 106, and the
reinforcing layer 112 having the fibrous material 114 and upon which a susceptor 208 is
applied. In the illustrated embodiment, the susceptor 208 is applied directly to the reinforcing
layer 112 of susceptor structure 200, wherein in the first exemplary embodiment of the
disclosure, the susceptor 108 is applied directly to the carrier layer 104 of the susceptor

structure 100.

[0029] As described above, the fibrous material 114 may be selected from a material having
heat-sealing properties such that upon application of heat, e.g., during use of the susceptor
structure 200, the fibrous material 114 adhesively secures the reinforced susceptor film 202 to
the support 116 obviating the need for an adhesive or other securement of reinforced
susceptor film 202 to support 116. In addition, the carrier layer 104 may be selected with
heat-sealing properties such that upon application of heat, the carrier layer 104 and
reinforcing layer 112 with susceptor 208 can be secured to one another without the need for

an adhesive or other securement of reinforced susceptor film 202 to support 116.

[0030] The susceptor 208, as shown and described, may be substantially similar to the
susceptor 108 described above in that susceptor 208 may be formed of a microwave energy
interactive susceptor material 210 that is electroconductive or semiconductive, for example, a
metal or a metal alloy. In the exemplary embodiment shown, the susceptor material 210 may
be aluminum. The susceptor 208 may be directly applied to the reinforcing layer 112, for

example, through chemical deposition or sputtering. The susceptor 208 may be applied such

6
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that the susceptor 208 is formed thickness at or below the skin depth of the material of the
susceptor 208 for a particular microwave application. In this regard, the susceptor 208 may
overlie the reinforcing layer 112, e.g., in a layered arrangement, or the susceptor 208 may be

interspersed with the fibrous material 114 along the reinforcing layer 112.

[0031] In the illustrated embodiment, the interface between the reinforcing layér 112 and the
susceptor 208 may be such that the one or more protrusions 115 of the reinforcing layer 112
may carry a portion of the susceptor 208 and/or may influence a surface pattern of the
susceptor 208, as shown. In particular, the fibrous material 114 of the reinforcing layer 112
may engage one or more portions of the susceptor 208 to cause an at least partial deformation

of some of the susceptor material 210 toward the carrier layer 104.

[0032] Still referring to Figs. 4 and 5, and referring additionally to Fig. 6, a construct 220
may be formed from the susceptor structure 200, for example, by at least partially folding the
susceptor structure 200 to define an interior 224 of the construct 220. In this regard, the
construct 220 includes at least one wall 222 formed from the susceptor structure 200 such
that a surface of the carrier layer 104 provides a contacting surface for a food product or other
item placed in the interior 224 of the construct 220 and a surface of the support 116 forms an
exterior surface of the construct 220. While construct 220 has been illustrated as a concave
construct, in embodiments, the construct 220 may have a different configuration for receiving
the susceptor structure 200 along a portion thereof, for example, a container, package, sleeve,

tray, plate, bowl, mat, or a hingably-closable enclosure, to name a few.

[0033] During use of the construct 220 in a microwave heating device, the susceptor 208
absorbs at least a portion of incident microwave radiation and dissipates the energy into heat
which can be transferred to a food product or other item in the interior 226 of the construct
220, for example, to provide crisping, browning, or other desired surface treatment to said

food product or item.

[0034] As described above with respect to susceptor structure 100, the presence of the fibrous
material 114 along the reinforced susceptor film 202 results in a more thermally-stable
configuration as compared to that of conventional susceptor structures. For example, the
reinforced susceptor film 202 of susceptor structure 200 has a higher glass transition
temperature (Tg) such that the susceptor 208 is resistant to cracks or other discontinuities in

higher-temperature conditions as compared to conventional susceptor structures, allowing for

7



WO 2017/117495 PCT/US2016/069403

the susceptor 208 to reach a higher temperature for heating, e.g., cooking, applications. In
this regard, the reinforced susceptor film 202 has a glass transition temperature (Tg) that is
closer to the glass transition temperature (Tg) of the support 116 than in conventional
susceptor structures. The reinforced susceptor film 202 will also have a higher melting
temperature (Ty) than in conventional susceptor structures due to the presence of the fibrous
material 114 such that higher heating temperatures can be achieved before thermal
deformation of the susceptor structure 200 at the melting temperature (Ty). In addition, the
presence of the reinforcing layer 112 between the carrier layer 104 and the support 116
allows the reinforcing layer 112 to absorb shear stresses generated during heating of
susceptor 208, which also contributes to the ability of susceptor 208 to reach higher
temperatures as compared to conventional susceptor structures while avoiding the formation

of cracks or other discontinuities therealong.

[0035] Further, the presence of protrusions 115 of the fibrous material 114 influences the
surface configuration of the reinforced susceptor film 202 facing the carrier layer 104 such
that the susceptor 208 is formed having a greater surface area than in a flat, layered
configuration. In this regard, the susceptor 208 is provided in an enhanced surface area
arrangement such that a greater amount of the susceptor 208 is available for microwave
energy absorption and conversion into heat as compared to conventional susceptor structures
while still maintaining a selected thickness, e.g., a skin depth for a particular microwave

application, along the reinforced susceptor film 202.

[0036] As described herein, the disclosed susceptor structures and constructs may be

provided in alternative configurations than described.

[0037] For example, in embodiments, polymeric material may be selected from one or more
of polyolefins, polyesters, polyamides, polyimides, polysulfones, polyether ketones,
cellophanes, or any combination thereof. The thickness of carrier layers as described herein
generally may be from about 35 gauge to about 10 mil. As described herein, the thickness of
the carrier layer may be from about 40 to about 80 gauge, from about 45 to about 50 gauge,
about 48 gauge, or any other suitable thickness. In embodiments, a different material may be
substituted for or provided in addition to a polymer material, for example, another non-
conducting substrate material such as paper and paper laminates, metal oxides, silicates,

cellulosics, or any combination thereof.
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[0038] Supports described herein may be composed of a composite material, for example,
paper or paperboard. In embodiments, supports may be formed from paperboard having a
basis weight of from about 60 to about 330 lbs/ream, for example, from about 80 to about
140 Ibs/ream. In embodiments, supports may generally have a thickness of from about 6 to
about 30 mils, for example, from about 12 to about 28 mils. In one particular example, a
support has a thickness of about 12 mils. Any suitable paperboard may be used for a support,
for example, a solid bleached or solid unbleached sulfate board, such as SUS® board,

commercially available from Graphic Packaging International of Atlanta, Georgia.

[0039] As described herein, susceptors may be formed from a microwave energy interactive
material that is electroconductive or semiconductive, for example, a metal or a metal alloy
provided as a metal foil, a vacuum deposited metal or metal alloy, a metallic ink, an organic
ink, an inorganic ink, a metallic paste, an organic paste, an inorganic paste, or any
combination thereof. Examples of metals and metal alloys that may be suitable include, but
are not limited to, aluminum, chromium, copper, inconel alloys (nickel-chromium-
molybdenum alloy with niobium), iron, magnesium, nickel, stainless steel, tin, titanium,
tungsten, and any combination or alloy thereof. In embodiments, susceptors may be formed
from one or more of a metal oxide, a dielectric, a ferroelectric, or may be carbon-based. In
embodiments, susceptors may be selected from a material that is generally at least several
angstroms thick and less than about 100 angstroms in thickness, for example, from about 50
to about 100 angstroms in thickness, and having an optical density from about 0.15 to about

0.35, for example, about 0.21 to about 0.28.

[0040] It will be apparent that numerous other sequences of steps may be used to form
constructs as described herein. It also will be apparent that numerous other microwave
energy interactive insulating materials or structures may be used to form a construct in
accordance with the disclosure. Any of such materials may be used alone or in combination,
and in any configuration, to form the construct. Where multiple materials (or multiple layers
of the same material) are used, the materials may be joined to one another partially or

completely, or may remain separate from one another (i.e., unjoined).

[0041] Countless other microwave energy interactive structures and constructs are
contemplated by the disclosure. If desired, any of such structures may include one or more
areas that are transparent to microwave energy. Such microwave energy transparent areas

transmit microwave energy and, in some instances, may cause the formation of localized
9
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electric fields that enhance heating, browning, and/or crisping of an adjacent food product or
other item. The transparent areas may be sized, positioned, and/or arranged to customize the
heating, browning, and/or crisping of a particular area of the food product or other item to be

heated.

[0042] Any of such structures or constructs may be formed from various materials, provided
that the materials are substantially resistant to softening, scorching, combusting, or degrading
at typical microwave oven heating temperatures, for example, at from about 250°F to about
425°F. The materials may include microwave energy interactive materials, for example,
those used to form susceptors and other microwave energy interactive elements, and
microwave energy transparent or inactive materials, for example, those used to form the

remainder of the construct.

[0043] Alternatively still, the microwave energy interactive material may comprise a suitable
electroconductive, semiconductive, or non-conductive artificial dielectric or ferroelectric.
Artificial dielectrics comprise conductive, subdivided material in a polymeric or other
suitable matrix or binder, and may include flakes of an electroconductive metal, for example,

aluminum.

[0044] While susceptors are illustrated herein, the construct also may include a foil or high
optical density evaporated material having a thickness sufficient to reflect a substantial
portion of impinging microwave energy. Such elements are typically formed from a
conductive, reflective metal or metal alloy, for example, aluminum, copper, or stainless steel,
in the form of a solid “patch” generally having a thickness of from about 0.000285 inches to
about 0.05 inches, for example, from about 0.0003 inches to about 0.03 inches. Other such
elements may have a thickness of from about 0.00035 inches to about 0.020 inches, for

example, 0.016 inches.

[0045] Larger microwave energy reflecting elements may be used where a food product or
other item is prone to scorching or drying out during heating and therefore, may be referred
to as shielding elements. Smaller microwave energy reflecting elements may be used to
diffuse or lessen the intensity of microwave energy. A plurality of smaller microwave energy
reflecting elements also may be arranged to form a microwave energy directing element to
direct microwave energy to specific areas of the food item. If desired, the loops may be of a
length that causes microwave energy to resonate, thereby enhancing the distribution effect.

10
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Microwave energy distributing elements are described in U.S. Patent Nos. 6,204,492,
6,433,322, 6,552,315, and 6,677,563, each of which is incorporated by reference in its

entirety.

[0046] If desired, any of the numerous microwave energy interactive elements described
herein or contemplated hereby may be substantially continuous, that is, without substantial
breaks or interruptions, or may be discontinuous, for example, by including one or more
breaks or apertures that transmit microwave energy therethrough. The breaks or apertures
may be sized and positioned to heat particular areas of a food product or other item
selectively. The breaks or apertures may extend through the entire structure, or only through
one or more layers. The number, shape, size, and positioning of such breaks or apertures may
vary for a particular application depending on the type of construct being formed, the food
product or other item to be heated therein or thereon, the desired degree of shielding,
browning, and/or crisping, whether direct exposure to microwave energy is needed or desired
to attain uniform heating of the food item, the need for regulating the change in temperature
of the food item through direct heating, and whether and to what extent there is a need for

venting.

[0047] It will be understood that an aperture may be a physical aperture or void in one or
more layers or materials used to form the construct, or may be a non-physical “aperture” (not
shown). A non-physical aperture is a microwave energy transparent area that allows
microwave energy to pass through the structure without an actual void or hole cut through the
structure. Such areas may be formed by simply not applying microwave energy interactive
material to the particular area, or by removing microwave energy interactive material in the
particular area, or by mechanically deactivating the particular area (rendering the area
electrically discontinuous).  Alternatively, the areas may be formed by chemically
deactivating the microwave energy interactive material in the particular area, thereby
transforming the microwave energy interactive material in the area into a substance that is
transparent to microwave energy (i.e., microwave energy inactive). While both physical and
non-physical apertures allow the food item to be heated directly by the microwave energy, a
physical aperture also provides a venting function to allow steam or other vapors to escape

from the interior of the construct.

[0048] The arrangement of microwave energy interactive and microwave energy transparent

areas may be selected to provide various levels of heating, as needed or desired for a
11
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particular application. For example, where greater heating is desired, the total inactive (i.e.,
microwave energy transparent) area may be increased. In doing so, more microwave energy
is transmitted to the food product or other item. Alternatively, by decreasing the total
inactive area, more microwave energy is absorbed by the microwave energy interactive areas,
converted into thermal energy, and transmitted to the surface of the food product or other

item to enhance heating, browning, and/or crisping.

[0049] In some instances, it may be beneficial to create one or more discontinuities or
inactive regions to prevent overheating or charring of the construct. Such areas may be
formed by forming these areas of the construct without a microwave energy interactive
material, by removing any microwave energy interactive material that has been applied, or by

deactivating the microwave energy interactive material in these areas, as discussed above.

[0050] Further still, one or more panels, portions of panels, or portions of the construct may
be designed to be microwave energy inactive to ensure that the microwave energy is focused
efficiently on the areas to be heated, browned, and/or crisped, rather than being lost to
portions of the food product or other item not intended to be browned and/or crisped or to the
heating environment. This may be achieved using any suitable technique, such as those

described above.

[0051] The microwave energy interactive material may be applied to the substrate in any
suitable manner, and in some instances, the microwave energy interactive material is printed
on, extruded onto, sputtered onto, evaporated on, or laminated to the substrate. The
microwave energy interactive material may be applied to the substrate in any pattern, and
using any technique, to achieve the desired heating effect of the food item. For example, the
microwave energy interactive material may be provided as a continuous or discontinuous
layer or coating including circles, loops, hexagons, islands, squares, rectangles, octagons, and

so forth.

[0052] The susceptor structures and adhesives disclosed herein may be formed according to
numerous processes known to those in the art, including using adhesive bonding, thermal
bonding, ultrasonic bonding, mechanical stitching, or any other suitable process. Any of the
various components used to form the package may be provided as a sheet of material, a roll

of material, or a die cut material in the shape of a construct to be formed (e.g., a blank).

12
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[0053] It will be understood that with some combinations of elements and materials, the
microwave energy interactive element may have a grey or silver color that is visually
distinguishable from a support. However, in some instances, it may be desirable to provide a
construct having a uniform color and/or appearance. Such a construct may be more
aesthetically pleasing to a consumer, particularly when the consumer is accustomed to
constructs having certain visual attributes, for example, a solid color, a particular pattern, and
so on. Thus, for example, the present disclosure contemplates using a silver or grey toned
adhesive to join the microwave energy interactive element to a support, using a silver or grey
toned support to mask the presence of the silver or grey toned microwave energy interactive
element, using a dark toned substrate, for example, a black toned substrate, to conceal the
presence of the silver or grey toned microwave energy interactive element, overprinting the
metallized side of a carrier layer with a silver or grey toned ink to obscure the color variation,
printing a non-metallized side of the carrier layer with a silver or grey ink or other concealing
color in a suitable pattern or as a solid color layer to mask or conceal the presence of the
microwave energy interactive element, or any other suitable technique or combination of

techniques.

[0054] While the present invention is described herein in detail in relation to specific aspects
and embodiments, it is to be understood that this detailed description is only illustrative and
exemplary of the present invention and is made merely for purposes of providing a full and
enabling disclosure of the present invention and to set forth the best mode of practicing the
invention known to the inventors at the time the invention was made. The detailed
description set forth herein is illustrative only and is not intended, nor is to be construed, to
limit the present invention or otherwise to exclude any such other embodiments, adaptations,
variations, modifications, and equivalent arrangements of the present invention. All
directional references (e.g., upper, lower, upward, downward, left, right, leftward, rightward,
top, bottom, above, below, vertical, horizontal, clockwise, and counterclockwise) are used
only for identification purposes to aid the reader’s understanding of the various embodiments
of the present invention, and do not create limitations, particularly as to the position,
orientation, or use of the invention unless specifically set forth in the claims. Joinder
references (e.g., joined, attached, coupled, connected, and the like) are to be construed
broadly and may include intermediate members between a connection of elements and
relative movement between elements. As such, joinder references do not necessarily imply

that two elements are connected directly and in fixed relation to each other. Further, various
13
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elements discussed with reference to the various embodiments may be interchanged to create

entirely new embodiments coming within the scope of the present invention.
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What is claimed is:

1. A construct for heating a food product or other item, comprising:

at least one wall at least partially surrounding an interior of the construct, the at least

one wall comprising a susceptor structure that comprises:
a carrier layer;
a reinforcing layer comprising a fibrous material;
a susceptor disposed between the carrier layer and the reinforcing layer; and
a support secured to the reinforcing layer.

2. The construct of claim 1, wherein the fibrous material is provided in a non-woven

arrangement.
3. The construct of claim 1, wherein the fibrous material is provided in a woven arrangement.

4. The construct of claim 1, wherein the fibrous material is selected from the group consisting
of: cellulosic materials, fiber glass materials, and polymeric materials having a high glass

transition temperature.
5. The construct of claim 1, wherein the reinforcing layer comprises polyvinyl chloride.

6. The construct of claim 1, wherein the reinforcing layer has a glass transition temperature

greater than 75°C.

7. The construct of claim 1, wherein the reinforcing layer is configured such that one or more

protrusions extend outwardly from a plane along which the reinforcing layer extends.

8. The construct of claim 7, wherein at least a portion of the susceptor is disposed along the

one or more protrusions.
9. The construct of claim 1, wherein the susceptor is deposited on the carrier layer.
10. The construct of claim 1, wherein the susceptor is deposited on the reinforcing layer.

11. The construct of claim 1, wherein the fibrous material is a heat-sealable material.
15
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12. The construct of claim 1, wherein the susceptor structure is devoid of adhesive.

13. The construct of claim 1, wherein the reinforcing layer absorbs shear stresses between the

carrier layer and the support.

14. The construct of claim 1, wherein the carrier layer and reinforcing layer together have a
higher glass transition temperature than a glass transition temperature of the carrier layer

alone.
15. The construct of claim 1, wherein the carrier layer comprises a polymeric material.

16. The construct of claim 15, wherein the polymeric material is selected from the group

consisting of polyethylene, polyethylene terephthalate, and polypropylene.
17. The construct of claim 1, wherein the carrier layer comprises a heat-sealable material.
18. The construct of claim 1, wherein the susceptor comprises aluminum.

19. The construct of claim 1, wherein the carrier layer provides a food-contacting surface of

the susceptor structure.

20. A susceptor structure for forming a construct for heating a food product or other item,

comprising:
a carrier layer;
a reinforcing layer comprising a fibrous material;
a susceptor disposed between the carrier layer and the reinforcing layer; and
a support secured to the reinforcing layer.

21. The susceptor structure of claim 20, wherein the fibrous material is provided in a non-

woven arrangement.

22. The susceptor structure of claim 20, wherein the fibrous material is provided in a woven

arrangement.

16



WO 2017/117495 PCT/US2016/069403

23. The susceptor structure of claim 20, wherein the fibrous material is selected from the
group consisting of: cellulosic materials, fiber glass materials, and polymeric materials

having a high glass transition temperature.

24. The susceptor structure of claim 20, wherein the reinforcing layer comprises polyvinyl

chloride.

25. The susceptor structure of claim 20, wherein the reinforcing layer has a glass transition

temperature greater than 75°C.

26. The susceptor structure of claim 20, wherein the reinforcing layer is configured such that
one or more protrusions extend outwardly from a plane along which the reinforcing layer

extends.

27. The susceptor structure of claim 26, wherein at least a portion of the susceptor is disposed

along the one or more protrusions.

28. The susceptor structure of claim 20, wherein the susceptor is deposited on the carrier

layer.

29. The susceptor structure of claim 20, wherein the susceptor is deposited on the reinforcing

layer.

30. The susceptor structure of claim 20, wherein the fibrous material is a heat-sealable

material.
31. The susceptor structure of claim 20, wherein the susceptor structure is devoid of adhesive.

32. The susceptor structure of claim 20, wherein the reinforcing layer absorbs shear stresses

between the carrier layer and the support.

33. The susceptor structure of claim 20, wherein the carrier layer and reinforcing layer
together have a higher glass transition temperature than a glass transition temperature of the

carrier layer alone.

34. The susceptor structure of claim 20, wherein the carrier layer comprises a polymeric

material.

17
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35. The susceptor structure of claim 34, wherein the polymeric material is selected from the

group consisting of polyethylene, polyethylene terephthalate, and polypropylene.

36. The susceptor structure of claim 20, wherein the carrier layer comprises a heat-sealable

material.
37. The susceptor structure of claim 20, wherein the susceptor comprises aluminum.

38. The susceptor structure of claim 20, wherein the carrier layer provides a food-contacting

surface of the susceptor structure.

39. A method of forming a susceptor structure for heating a food product or other item, the

method comprising:
obtaining a carrier layer, a reinforcing layer, a susceptor, and a support layer;

depositing the susceptor on at least one of the carrier layer and the reinforcing layer

such that a susceptor layer is formed between the carrier layer and the reinforcing layer; and
securing the support layer to the reinforcing layer.

40. The method of claim 39, wherein the fibrous material is provided in a non-woven

arrangement.

41. The method of claim 39, wherein the fibrous material is provided in a woven

arrangement.

42. The method of claim 39, wherein the fibrous material is selected from the group
consisting of: cellulosic materials, fiber glass materials, and polymeric materials having a

high glass transition temperature.
43. The method of claim 39, wherein the reinforcing layer comprises polyvinyl chloride.

44. The method of claim 39, wherein the reinforcing layer has a glass transition temperature

greatér than 75°C.

45. The method of claim 39, wherein the reinforcing layer is configured such that one or

more protrusions extend outwardly from a plane along which the reinforcing layer extends.

18
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46. The method of claim 45, wherein at least a portion of the susceptor layer is disposed

along the one or more protrusions.
47. The method of claim 39, wherein the fibrous material is a heat-sealable material.
48. The method of claim 39, wherein the susceptor structure is devoid of adhesive.

49. The method of claim 39, wherein the reinforcing layer absorbs shear stresses between the

carrier layer and the support layer.

50. The method of claim 39, wherein the carrier layer and reinforcing layer together have a
higher glass transition temperature than a glass transition temperature of the carrier layer

alone.
51. The method of claim 39, wherein the carrier layer comprises a polymeric material.

52. The method of claim 51, wherein the polymeric material is selected from the group

consisting of polyethylene, polyethylene terephthalate, and polypropylene.
53. The method of claim 39, wherein the carrier layer comprises a heat-sealable material.
54. The method of claim 39, wherein the susceptor comprises aluminum.

55. The method of claim 39, wherein the carrier layer provides a food-contacting surface of

the susceptor structure.
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