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Description
TECHNICAL FIELD

[0001] The present application is related to the field of heat shrinkable bags and specifically those designed to tear
open in a manner that provides for easy access to the contents.

BACKGROUND

[0002] Shrink bag packaging is commonly used for food, such as meat or cheese, and other items. Bags are typically
pre-manufactured with a top seal and header area incorporating various features including handles, tear initiators and
tack seals to prevent curling. Depending on the application, the multilayer bags are manufactured using highly engineered
polymer formulas and controlled processing conditions to provide specific properties such as oxygen barrier, sealing
through contamination, abuse resistance, low temperature shrink, directional tear, etc. For many applications, itis desired
to have bags that can be manually torn open for removal of the product.

[0003] Currenttear-open shrink bags suffer from inconsistent performance when the tear propagates through the seal
area and follows either the leading or trailing bead of the main seal to the edge of the bag. As a result either the bag is
not open at all (tears above the seal), or it is not open enough to empty the contents. This is especially evident in cook-
in applications where material selection is limited and machine direction tear properties suffer.

[0004] US3397835 and US 2014/287172 discloses examples of prior art tear-open bags.

SUMMARY

[0005] A heat shrinkable bag as defined in claim 1 has been developed with superior tear open performance. By
modifying the main seal of a heat shrinkable bag with extension areas that are placed both external and internal to the
main seal, manual tearing of the bags consistently results in a propagation path straight into the body of the bag.
[0006] The shrink bag has a first wall and a second wall opposing each other. The walls may contain multilayer heat
shrink films. The bag has a first edge, a second edge opposing the first edge, a third edge substantially perpendicular
to the first edge and the second edge, and a fourth edge opposing the third edge. A first seal connects the first and
second walls. The first seal has a first part extending from the first edge to the second edge, a second part extending
into the header and a third part extending into the product space. A header is located between the first part of the first
seal and the fourth edge and a product space is located between the first part of the first seal and the third edge. A tear
initiator starts at a point within the header and extends to a point within the first seal. Some embodiments of the shrink
bag may include a first assistor and a second assistor in the header.

[0007] In some embodiments the second part of the first seal has a sealed section and a heated section, wherein the
first and second walls are not sealed together in the heated section. Additionally, the second part of the first seal may
have more than one sealed section.

[0008] One embodiment of the shrink bag has the second part of the first seal, the third part of the first seal and the
tear initiator located at an approximate center of the first part of the first seal.

[0009] Embodiments of the shrink bag may have the tear initiator extending from a location on the fourth edge. Other
embodiments may have the tear initiator extending from a location spaced from the fourth edge to a location within the
first seal. In any embodiment, the tear initiator may extend through the entire thickness of each of the first wall and the
second wall.

[0010] Embodiments of the shrink bag may have various shapes. The third and fourth edges may be arcuate. In
addition, the first part of the first seal may be arcuate.

[0011] Further embodiments of the shrink bag have a first seal connecting a first wall of a multilayer film to a second
wall of the multilayer film. The first seal has a first part, separating the bag into a header and a product space, a second
part extending into the header, and a third part extending into the product space. The bag also includes a tear initiator.
The tear initiator extends from a first point within the header to within the first part of the first seal. Alternatively, the tear
initiator may extend from a first point within the header to a point within the second part of the first seal. When the bag
is filled with a product, sealed, and subjected to heat to shrink the bag, the bag may be torn open using the tear initiator,
the tear continuing into the product space of the bag.

[0012] The shrink bag includes a first wall and a second wall. The bag has a first edge, a second edge opposing the
first edge, an arcuate shaped third edge extending relatively perpendicular to the first edge, and an arcuate shaped
fourth edge opposing the third edge. A first seal connects the first and second walls. The first seal has an arcuate shape
first part, a second part and a third part, wherein the arcuate shape first part extends from the first edge to the second
edge and the second and third parts are located at an approximate center of the arcuate shape first part. The shrink
bag also has a header located between the arcuate shape first part of the first seal and the fourth edge and the second
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part of the first seal extends into the header. The shrink bag has a product space located between the arcuate shape
first part of the first seal and the third edge, and the third part of the first seal extends into the product space. The tear
initiator may be located at an approximate center of the arcuate shape first part of the first seal, extending from a point
between the fourth edge and the second part of the first seal to a point within the second part of the first seal. A first
assistor and a second assistor, formed as holes through the entire thicknesses of the first and second wall, may be
located in the header on either side of the tear initiator. A second seal may be adjacent the first assistor and a third seal
may be adjacent the second assistor.

[0013] In some embodiments the second part of the first seal and the third part of the first seal are rectangular. The
tear initiator may be a continuous slit extending through both the first and second walls. The shrink bag may have the
arcuate shape first part of the first seal, the second part of the first seal, the third part of the first seal and the tear initiator
positioned with linear continuity. Upon filling the bag with a product, sealing the bag along the third edge, subjecting the
bag to heat to shrink the bag, and tearing open the bag using the tear initiator, the bag may tear into the center portion
of the product space in at least one of the first or second wall.

[0014] There are several aspects of the present subject matter which may be embodied separately or together. These
aspects may be employed alone or in combination with other aspects of the subject matter described herein, and the
description of these aspects together is not intended to preclude the use of these aspects separately or the claiming of
such aspects separately or in different combinations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The disclosure may be more completely understood in consideration of the following detailed description of
various embodiments of the disclosure in connection with the accompanying drawings, in which:

FIG, 1 is a schematic top view of an exemplary shrink bag;

FIG. 2 is a schematic cross-sectional view of the bag of FIG. 1;

FIGS. 3-5 are exemplary configurations of a first part of a first seal of a shrink bag;

FIGS. 6-13 are exemplary shapes of a first part of a first seal of a shrink bag;

FIGS. 14 and 15 are exemplary configurations of shapes of shrink bags;

FIG. 16 is a schematic top view of an exemplary embodiment of the second part of the first seal;

FIGS, 17 and 18 are schematic top views of an exemplary embodiment of the second part of the first seal;
FIG. 19 is a schematic top view of an exemplary shrink bag; and

FIG. 20 is a schematic top view of an exemplary shrink bag in a torn open state.

[0016] The figures are not necessarily to scale. Like numbers used in the figures refer to like components. It will be
understood, however, that the use of a number to refer to a component in a given figure is not intended to limit the
component in another figure labeled with the same number.

DETAILED DESCRIPTION

[0017] The present application describes a shrink bag having a first seal with a first part, a second part, and a third
part. The shrink bag of the present application also includes a header with a tear initiator present. The tear initiator may
extend into the first seal. The first seal (with the first part, the second part, and the third part) and the tear initiator combine
to provide easy access to the contents of the bag when an end-user opens the bag, as the bag will tear down the center
of each wall of the bag. This is in contrast to current shrink bags with tear openings, which often improperly tear along
the seal on one or both walls of the bag and, therefore, create difficulties in opening and require additional effort to
remove the contents of the bag.

[0018] FIG. 1 is a schematic top view of a first embodiment of a shrink bag according to the present application. As
depicted n FIG. 1, bag 10 is a sealed bag with an up-turned corner. Bag 10 comprises perimeter 15 comprising first
edge 16, second edge 18 opposing first edge 16, third edge 20 substantially perpendicular to first edge 16 and second
edge 18, and fourth edge 22 opposing third edge 20. Bag 10 further includes first wall 12 and second wall 14. FIG. 1
depicts first wall 12 facing out. As further described below, in some embodiments, first wall 12 and second wall 14 each
comprises a multilayer film.

[0019] Bag 10 further includes a first seal 30. First seal 30 includes a first part 32 that extends from first edge 16 to
second edge 18, a second part 34 that extends into header 40, and a third part 36 that extends into product space 24
(as depicted in FIG. 2). (The various seals and the various part of such seals described in this application may be formed
by heat, impulse, ultrasonic, pressure or other seal-forming methods as known in the art.)

[0020] FIG.2is a schematic cross-sectional view of the bag of FIG. 1, taken along the line 2-2. First seal 30 comprising
first part 32, second part 34, and third part 36 seals first wall 12 and second wall 14. If first wall 12 and second wall 14
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each comprises a multilayer film, first wall 12 and second wall 14 are sealed at their respective sealant layers (as further
described below). First part 32 of first seal 30 forms the "boundary line" between product space 24 and header 40.
Product space 24 is generally unsealed except at third part 36 of first seal 30. Similarly header 40 is generally unsealed
except at the sealed section of second part 34 of first seal 30 (as further described below). As depicted in FIG. 1, in
some embodiments, header 40 is also sealed at second seal 45 and third seal 47. Second seal 45 is an "eyebrow" to
first assistor 44, and third seal 47 is an "eyebrow" to second assistor 46. (First assistor 44 and second assistor 46 are
further described below.) In some embodiments, second seal 45 and third seal 47 prevent curl of header 40.

[0021] Header 40 includes tear initiator 42 overlapping and partially in second part 34 of first seal 30. Tear initiator 42
may be a continuous or non-continuous series of holes, slits, slots, perforations, notches, punctures, orifices, openings,
gaps, scores, knurls, or otherwise as known in the art. In various embodiments, tear initiator 42 may be formed by
mechanical means (e.g., using a cutting blade), by chemical means (e.g., using solvents), by thermal means (e.g., by
optical ablation including but not limited to laser) or by other means known in the art. In various embodiments, tear
initiator 42 has varying depth and, in some embodiments, extends through the entire thicknesses of each of first wall 12
and second wall 14. Additionally, in various embodiments, tear initiator 42 has various length. As a non-limiting example,
tear initiator 42 may extend from a point of fourth edge 22 through second part 34 to a point at the intersection of second
part 34 and first part 32 (but not into first part 32). As a further non-limiting example, tear initiator 42 may extend from a
point between fourth edge 22 and second part 34, through second part 34 to a point before the intersection of second
part 34 and first part 32 (as depicted in FIG. 1). As yet a further non-limiting example, tear initiator 42 may extend from
a point within second part 34 to a point before or at the intersection of second part 34 and first part 32 (but not into first
part 32). And, as yet further non-limiting examples, tear initiator 42 may extend from a point between fourth edge 22
and second part 34, through second part 34 to a point within first part 32 or even through first part 32 to a point within
third part 36. Furthermore, in various embodiments, tear initiator 42 has various slopes (i.e., lines with equations that
may be written in slope intercept form, y= mx+b (as further described below)). As depicted in FIG. 1, tear initiator 42 has
an undefined slope (i.e., as a vertical line). However, in other embodiments, tear initiator 42 may have a positive slope
or a negative slope or a zero slope (i.e., as a horizontal line).

[0022] Header 40 also includes first assistor 44 and second assistor 46. First assistor 44 and second assistor 46 are
areas of header 40 that an end-user may grip or grasp or otherwise hold to assistin opening bag 10. In some embodiments,
first assistor 44 and second assistor 46 are holes through the entire thicknesses of each of first wall 12 and second wall
14. In other embodiments, first assistor 44 and second assistor 46 are slits. In yet other embodiments, first assistor 44
and second assistor 46 are knurled areas of header 40. And, in yet further embodiments, first assistor 44 and second
assistor 46 are unaltered areas of header 40 which an end-user simply holds in opening bag 10.

[0023] As depictedin FIG. 1, the first part 32 of seal 30 is straight, traversing from one point of first edge 16 to a similar
point of second edge 18, such that first part 32 is parallel to each of third edge 20 and fourth edge 22. However, first
part 32 is not limited to such a geometry. In various embodiments, first part 32 may linear or non-linear.

[0024] In linear embodiments, the first part is a straight line substantially throughout, traced by a point traversing in a
constant direction and having an equation that may be written in slope intercept form, y= mx+b, where "m" is the slope
and "b" is the y-intercept. FIGS 3-5 are exemplary configurations of a first part of a first seal having a linear geometry.
(For ease of depiction, FIGS. 3-5 include only the bag and the first part of the first seal, where bag is designated as
10,10’, and 10" and first part is designated as 32, 32’ and 32".) The linear first part of first seal may have a zero slope
(i.e., be parallel to each of third edge 20 and fourth edge 22) (as in, for example, FIGS. 1 and 3), may have a positive
slope (as in, for example, FIG. 4), or may have a negative slope (as in, for example, FIG. 5).

[0025] In non-linear embodiments, the first part of the first seal has a shape or geometry that is not a straight line
substantially throughout, such that it has at least two dimensions and is traced by a point traversing in at least two
directions, FIGS. 6-13 are exemplary configurations of a first part of a first seal having a non-linear geometry. (For ease
of depiction, FIGS. 6-13 include only the first part of first seal.) As non-limiting examples, the non-linear first part of first
seal may be arcuate (as in, forexample, FIG. 6), parabolic (as in, for example, FIG. 7), inverse arcuate (as in, for example,
FIG. 8), or inverse parabolic (as in, for example, FIG. 9). An arcuate or inverse arcuate first part of first seal may have
any radius practical for opening the bag. As further non-limiting examples, the non-linear first part of first seal may be
v-shaped (as in, for example, FIG. 10), inverted v-shaped (as in, for example, FIG. 11), w-shaped (as in, for example,
FIG. 12), or inverted w-shaped (or m-shaped) (as in, for example, FIG. 13). The various legs of the "v’s" or "w’s" may
be of even length (as depicted in FIGS. 10-13) or uneven length and may connect at a discreet point (as depicted in
FIGS. 10-13) or may connect more fluidly or "wavy."

[0026] Returning to FIG. 1, as depicted in FIG. 1, bag 10 is rectangle shape. However, bag 10 is not limited to this
shape. In various embodiments, the bag of the present application may be of various shapes, including rectangle, square,
parallelogram, torpedo, etc. FIGS. 14 and 15 (along with FIGS. 1 and 3) are exemplary configurations of shapes of bags.
(For ease of depiction, FIGS 14 and 15 include only the bag and the first part of the first seal.) As non-limiting examples,
if first part 32 of first seal 30 has a zero slope (as in, for example, FIGS. 1 and 3), bag 10 may be rectangle shape (as
in, for example, FIGS. 1 and 3); if first part 32’ of first seal has a positive slope (as in, for example, FIG. 4), bag 10” may
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be parallelogram shape (as in, for example, FIG. 14); or if first part 32" of first seal is arcuate (as in, for example, FIG.
6), bag 10" may be torpedo shape (as in, for example, FIG. 15), having an arcuate shape third edge and an arcuate
shape fourth edge.

[0027] Again returningto FIG. 1, as depicted in FIG. 1, tear initiator 42 overlaps and is partially present in second part
34 of first seal 30. In the various embodiments such as this, second part 34 may be of any various shape and is not
limited to the rectangle shape depicted in FIG. 1. For example, in these embodiments, the second part may be in the
shape of a rectangle, square, triangle, trapezoid, half-circle, half-oval, parabola, bell curve, or otherwise, including
variations (e.g., inversions, flips or other various orientations) or combinations of such shapes.

[0028] In some embodiments the second part 34’ may be subjected to varying degrees of heat in sealing the first wall
and the second wall and includes a heated section 54’ separate from a sealed section 56. Such varying degrees of heat
may create a temperature gradient. FIG. 16 is a schematic top view of this further embodiment of the second part of the
first seal. First part 32 is a generic depiction of a portion of the first part of the first seal and may be any configuration
described above in any bag configuration described above. Second part 34’ includes heated section 54’, tacked section
55, and sealed section 56. In this embodiment, heated section 54’ is subjected to heat but not sufficient heat to tack or
to seal the first wall and the second wall. (As second part 34’ includes a temperature gradient, the boundaries between
heated section 54’, tacked section 55, and sealed section 56 may not be as distinct as depicted in FIG. 16. Gradual
changes may exist between the various sections. Nonetheless, in this embodiment, second part 34’ does include three
distinguishable sections, even if the boundaries between such sections are not distinct.) In this embodiment, tear initiator
42’ is present in heated section 54’ but not present in tacked section 55 or sealed section 56.

[0029] In yet further embodiments, the tear initiator may be present in a zone of the second part of the first seal. FIGS.
17 and 18 are schematic top views of this further embodiment of the second part of the first seal. In each of FIGS. 17
and 18, first part 32 is a generic depiction of a portion of the first part of the first seal and may be any configuration
described above in any bag configuration described above. In FIG. 17, second part 34" comprises first section 34a" and
second section 34b". Each of first section 34a" and second section 34b" is perpendicular to first part 32 and, thereby,
forms zone 60 of second part 34" in the area between first section 34a" and second section 34b". Tear initiator 42" is
presentin zone 60. In FIG. 18, second part 34" comprises first section 34a” and second section 34b”, First section 34a”
intersects first part 32 at obtuse angle a, and second section 34b™ intersects first part 32 at acute angle b. First section
34a"” and second section 34b” form a "v"-like shape and, thereby, form zone 60’ of second part 34" in the area between
first section 34a” and second section 34b”. Tear initiator 42" is present in zone 60’.

[0030] Returning to FIG. 1, as depicted in FIG. 1, third part 36 of first seal 30 is square shape. However third part 36
of first seal 30 is not limited to this shape, In various embodiments, third part 36 of first seal 30 may be of various shapes,
including square, rectangle, triangle, trapezoid, half-circle, half-oval, parabola, bell curve, or otherwise, including varia-
tions (e.g., inversions, flips or other various orientations) or combinations of such shapes.

[0031] As depicted in FIG. 1, second part 34 and third part 36 of first seal 30 and tear initiator 42 are depicted in the
approximate center of first part 32. Second part 34, third part 36 and tear initiator 42 are placed such that there is some
continuity (such as a continuous or linear positioning) between tear initiator 42, second part 34, first part 32, and third
part 36. However, second part 34, third part 36, and tear initiator 42 are not limited to placement in the approximate
center of first part 32. They may be placed in any location along first part 32 that provides continuity between them and
also provides areas for the end-user to hold bag 10 to open. For example, second part 34, third part 36, and tear initiator
42 may be placed near first edge 16 of bag 10 or near second edge 18 of bag 10.

[0032] The various embodiments of each of the tear initiator, the first part of the first seal, the second part of the first
seal, and the third part of the first seal are described above. The bag of the present application may include any combination
of each of these embodiments. As a non-limiting example, the bag may be torpedo shape and may have a first seal that
has a first part that is arcuate shape, a second part that is trapezoid shape, and a third part that is inverted bell curve
shape, where the tear initiator is present in the second part of the first seal. As a further non-limiting example, the bag
may be rectangle shape and may have a first seal that has a first part that is linear zero-slope shape, a second part that
is rectangle shape (with a first edge to second edge dimension smaller than a third edge to fourth edge dimension), and
a third part that is half-circle shape (with the diameter adjacent the first part), where the heated section of the second
part is separate from the sealed section of the second part and the tear initiator is present in the heated section but not
the sealed section.

[0033] Returning to FIGS. 1 and 2, each of first wall 12 and second wall 14 comprises a heat-shrinkable film. As used
throughout this application, a "heat-shrinkable film" is a film having a machine direction shrinkage value of greater than
5 % shrink at 90 °C and a transverse direction shrinkage value of greater than 5 % shrink at 90 °C. As used throughout
this application, the term "machine direction" or "MD" refers to the direction of film transport during or after extrusion or
film conversion. For the bag described in the present application, such direction corresponds to the direction from the
third edge of the bag to the fourth edge (as described above). As such, as used throughout this application, the term
"machine direction shrinkage" refers to shrinkage in a direction from the third edge of the bag to the fourth edge. As
used throughout this application, the term "transverse direction" or "TD" refers to the direction perpendicular to the
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machine direction (such as, for the present application, a direction from a first edge of the bag to the second edge). As
used throughout this application, the term "shrinkage value" refers to values obtained by measuring unrestrained (or
free) shrink of a ten-centimeter square sample immersed in water at 90 "C (or the indicated temperature if different) for
five seconds. In such method, four test specimens are cut from a given sample of the film to be tested. The specimens
are cut into squares of ten-centimeter length in the machine direction by ten-centimeter length in the transverse direction.
Each specimen is completely immersed for five seconds in a 90 °C (or the indicated temperature if different) water bath.
The specimen is then removed from the bath and the distance between the ends of the shrunken specimen is measured
for both the machine and transverse directions. The difference in the measured distance for the shrunken specimen and
the original ten-centimeter side is multiplied by ten to obtain the percent of shrinkage for the specimen in each direction.
[0034] First wall 12 and second wall 14 may each comprise a monolayer or multilayer heat-shrinkable film and may
have the same or different composition, provided the composition of first wall 12 and second wall 14 allow first wall 12
and second wall 14 to seal at the various seals or sealed sections of bag 10. The compositions of first wall 12 and second
wall 14 may be such that each of first wall 12 and second wall 14 has (1) a machine direction shrinkage value of greater
than 5 % shrink at 90 °C or from greater than 5 % to 70 % shrink at 90 °C or at least 10 % shrink at 90 °C or at least 20
% shrink at 90 °C or from 10 % to 50 % shrink at 90 °C. and (2) a transverse direction shrinkage value of greater than
5 % shrink at 90 °C or from greater than 5 % to 70 % shrink at 90 °C or at least 10 % shrink at 90 °C or at least 20 %
shrink at 90 °C or from 10 % to 50 % shrink at 90 °C.

[0035] First wall 12 and second wall 14 may each comprise polypropylene, polyethylene, polyamide, polyester, poly-
styrene, cyclic olefin copolymer, ethylene vinyl-alcohol copolymer, polyvinylidene chloride, ionomer, or blends of such.
[0036] As used throughout this application, the term "polypropylene” or "PP" refers to a plastomer, homopolymer or
copolymer having at least one propylene monomer linkage within the repeating backbone of the polymer. The propylene
linkage may be represented by the general formula: [CH,-CH(CH3)],. Such polypropylene may be a polypropylene
impact copolymer, a polypropylene random copolymer, or a polypropylene homopolymer, may be syndiotactic or isotactic,
or may or may not be clarified.

[0037] As used throughout this application, the term "polyethylene" or "PE" refers (unless indicated otherwise) to
ethylene homopolymers or copolymers. Such copolymers of ethylene include copolymers of ethylene with at least one
alpha-olefin and copolymers of ethylene with other units or groups such as vinyl acetate, acid groups, acrylate groups,
or otherwise. The term "polyethylene" or "PE" is used without regard to the presence or absence of substituent branch
groups. PE includes, for example, medium density polyethylene, high density polyethylene, low density polyethylene,
ethylene alpha-olefin copolymer, ethylene vinyl acetate, ethylene acid copolymers, ethylene acrylate copolymers, or
blends of such. Various PE’s may be recycled as reclaimed PE.

[0038] As used throughout this application, the term "high density polyethylene" or "THDPE" refers to both (a) homopol-
ymers of ethylene which have densities from 0.960 g/cm3 to 0.970 g/cm3 and (b) copolymers of ethylene and an alpha-
olefin (usually 1-butene or 1-hexene) which have densities from 0.940 g/cm3 to 0.958 g/cm3. HOPE includes polymers
made with Ziegler or Phillips type catalysts and polymers made with single-site metallocene catalysts. HDPE also includes
high molecular weight "polyethylenes."

[0039] As used throughout this application, the term "low density polyethylene" or "LDPE" refers to branched homopol-
ymers having densities from 0.915 g/cm3 to 0.930 g/cm3, as well as copolymers containing polar groups resulting from
copolymerization (such as with vinyl acetate or ethyl acrylate). LDPE may contain long branches off the main chain
(often termed "backbone") with alkyl substituents of two to eight carbon atoms.

[0040] As used throughoutthis application, the terms "copolymer of ethylene and atleast one alpha-olefin" or "ethylene
alpha-olefin copolymer" refer to a modified or unmodified copolymer produced by the co-polymerization of ethylene and
any one or more alpha-olefins. Suitable alpha-olefins include, for example, C5 to C, alpha-olefins such as 1-propene,
1-butene, 1-pentene, 1-hexene, 1-octene, 1-decene and blends of such. The co-polymerization of ethylene and an alpha-
olefin may be produced by heterogeneous catalysis, such as co-polymerization reactions with Ziegler-Natta catalysis
systems, including, for example, metal halides activated by an organometallic catalyst (e.g., titanium chloride) and
optionally containing magnesium chloride complexed to trialkyl aluminum. Alternatively, the co-polymerization of ethylene
and an alpha-olefin may be produced by homogeneous catalysis, such as co-polymerization reactions with metallocene
catalysis systems which include constrained geometry catalysts, (e.g., monocyclopentadienyl transition-metal complex-
es). Homogeneous catalyzed copolymers of ethylene and alpha-olefin may include modified or unmodified ethylene
alpha-olefin copolymers having a long-chain branched (i.e., 8-20 pendant carbons atoms) alpha-olefin co-monomer
(commercially available as, for example, Affinity™ from The Dow Chemical Company (Midland, Michigan)), linear co-
polymers (commercially available as, for example, Tafmer™ from the Mitsui Petrochemical Corporation (Tokyo, Japan)),
and modified or unmodified ethylene alpha-olefin copolymers having a short-chain branched (i.e., 3-6 pendant carbons
atoms) alpha-olefin co-monomer (commercially available as, for example, Exact™ from ExxonMobil Chemical Company
(Houston, Texas)). Ethylene alpha-olefin copolymers may include, for example, linear low density polyethylene (LLDPE),
metallocene-catalyzed LLDPE (mLLDPE), very low density polyethylene (VLDPE), metallocene-catalyzed VLDPE (mV-
LDPE), and ultra low density polyethylene (ULDPE),
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[0041] As used throughout this application, the term "ethylene vinyl acetate" or "EVA" refers to copolymers comprised
of repeating units of ethylene and vinyl acetate. Ethylene vinyl acetate copolymers may be represented by the general
formula: [(CH,-CH,),,-(CH, -CH(COO)(CHs)],,. The vinyl acetate content may vary from less than 10 % to greater than
95 % by weight (of total EVA composition). The vinyl acetate content of EVA for packaging applications may vary from
5 % to 40 % by weight.

[0042] As used throughout this application, the term "ethylene acid copolymers" refers to copolymers comprised of
repeating units of ethylene and acid groups. The acid group content may vary from 2 % to 25 % by weight. Non-limiting
examples of ethylene acid copolymers include ethylene methacrylic acid (EMAA) and ethylene acrylic acid (EAA).
[0043] As used throughout this application, the term "ethylene acrylate copolymers" refers to copolymers comprised
of repeating units of ethylene and acrylate groups. The acrylate group may be butyl-, ethyl-, methyl-, or otherwise. Non-
limiting examples of ethylene acrylate copolymers include ethylene methyl acrylate (EMA) and ethylene methyl meth-
acrylate (EMMA).

[0044] As used throughout this application, the term "polyamide" or "PA" or "nylon" refers to a homopolymer or copol-
ymer having an amide linkage between monomer units and formed by any method known in the art. The amide linkage
may be represented by the general formula: [C(O)-R-C(O)-NH-R’-NH],, where R and R’ are the same or different alkyl
(or aryl) group. Nylon polymers may be high-temperature, low-temperature or amorphous, as described in, for example,
International Publication Number WO 2006/063283. Examples of nylon polymers include but are not limited to nylon 6
(polycaprolactam), nylon 11 (polyundecanolactam), nylon 12 (polyauryllactam), nylon 4,2 (polytetramethylene ethylen-
ediamide), nylon 4,6 (polytetramethylene adipamide), nylon 6,6 (polyhexamethylene adipamide), nylon 6,9 (polyhex-
amethylene azelamide), nylon 6,10 (polyhexamethylene sebacamide), nylon 6,12 (polyhexamethylene dodecanedi-
amide), nylon 7,7 (polyheptamethylene pimelamide), nylon 8,8 (polyoctamethylene suberamide), nylon 9,9 (polynon-
amethylene azelamide), nylon 10,9 (polydecamethylene azelamide), and nylon 12,12 (polydodecamethyiene dodecan-
ediamide). Examples of nylon copolymers include but are not limited to nylon 6,6/6 copolymer (polyhexamethylene
adipamide/caprolactam copolymer), nylon 6,6/9 copolymer (polyhexamethylene adipamide/azelamide copolymer), nylon
6/6,6 copolymer (polycaprolactam/hexamethylene adipamide copolymer), nylon 6,2/6,2 copolymer (polyhexamethylene
ethylenediamide/hexamethylene ethylenediamide copolymer), and nylon 6,6/6,9/6 copolymer (polyhexamethylene ad-
ipamide/hexamethylene azelamide/caprolactam copolymer). Examples of aromatic nylon polymers (also sometimes
referred to as "amorphous polyamide" or "amorphous nylon") include but are not limited to nylon 4,1, nylon 6,I, nylon
6,6/61 copolymer, nylon 6,6/6T copolymer, nylon MXD6 (poly-m-xylylene adipamide), poly-p-xylylene adipamide, nylon
61/6T copolymer, nylon 6T/61 copolymer, nylon MXDI, nylon 6/MXDT/I copolymer nylon 6T (polyhexamethylene tereph-
thalamide), nylon 12T (polydodecamethylene terephthalamide), nylon 66T, and nylon 6-3-T (poly(trimethyl hexameth-
ylene terephthalamide).

[0045] As used throughout this application, the term "polyester" refers to a homopolymer or copolymer having an ester
linkage between monomer units. The ester linkage may be represented by the general formula [O-R-OC(O)-R’-C(O)],
where R and R’ are the same or different alkyl (or aryl) group and may generally be formed from the polymerization of
dicarboxylic acid and diol monomers. The dicarboxylic acid (including the carboxylic acid moieties) may be linear or
aliphatic (e.g., oxalic acid, maleic acid, succinic acid, glutaric acid, adipic acid, pimelic acid, suberic acid, azelaic acid,
sebacic acid, and the like) or may be aromatic or alkyl substituted aromatic (e.g., various isomers of phthalic acid, such
as paraphthalic acid (or terephthalic acid), isophthalic acid and naphthalic acid). Specific examples of a useful diol include
but are not limited to ethylene glycol, propylene glycol, trimethylene glycol, 1,4-butane diol, neopentyl glycol, cyclohexane
diol, 2,2,4,4-tetramethyl-1,3-cyclobutanediol, and the like. Polyesters may include a homopolymer or copolymer of alky-
laromatic esters, including but not limited to polyethylene terephthalate (PET), oriented polyethylene terephthalate
(OPET), amorphous polyethylene terephthalate (APET), glycolmodified polyethylene terephthalate (PETG), and poly-
butylene terephthalate (P8T); a copolymer of terephthalate and isophthalate including but not limited to polyethylene
terephthalate/isophthalate copolymer, such as isophthalic acid (IPA) (modified polyethylene terephthalate (PETI)); a
homopolymer or copolymer of aliphatic esters including but not limited to polylactic acid (PLA); polyhydroxyalkonates
including but not limited to polyhydroxypropionate, poly(3-hydroxybutyrate) (PH3B), poly(3-hydroxyvalerate) (PH3V),
poly(4-hydroxybutyrate) (PH4B), poly(4-hydroxyvalerate) (PH4V), poly(5-hydroxyvalerate) (PH5V), poly(6-hydroxydo-
decanoate) (PH6D); and blends of any of these materials.

[0046] Asusedthroughoutthis application, the term "polystyrene" or "PS" or "styrenic polymer" refers to a homopolymer
or copolymer having at least one styrene monomer linkage (such as benzene (i.e., CgHg) having an ethylene substituent)
within the repeating backbone of the polymer. The styrene linkage may be represented by the general formula: [CH,-CH,
(CgHe)l,- Examples of styrenic polymers include but are not limited to high impact polystyrene (HIPS), general purpose
polystyrene (GPPS) and styrene butadiene copolymer (SBC).

[0047] As used throughout this application the term "cyclic olefin copolymer" or ‘COC" refers to a class of polymeric
materials based on cyclic olefin monomers and ethane, with one or more different cyclic olefin units randomly or alternately
attached to an ethylene polymer backbone. Ethylene/norbornene copolymers are a non-limiting example of cyclic olefin
copolymers.
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[0048] As used throughout this application, the term "ethylene vinyl alcohol copolymer" or "EVOH" refers to copolymers
comprised of repeating units of ethylene and vinyl alcohol. Ethylene vinyl alcohol copolymers may be represented by
the general formula: [(CH,-CH,),-(CH, -CH(OH))],,. Ethylene vinyl alcohol copolymers may include saponified or hydro-
lyzed ethylene vinyl acetate copolymers. EVOH refers to a vinyl alcohol copolymer having an ethylene co-monomer and
prepared by, for example, hydrolysis of vinyl acetate copolymers or by chemical reactions with vinyl alcohol. Ethylene
vinyl alcohol copolymers may comprise from 28 mole percent (or less) to 48 mole percent (or greater) ethylene.
[0049] As used throughout this application, the term "polyvinylidene chloride" or "PVdC" refers to a homopolymer or
copolymer having at least one vinylidene chloride monomer linkage within the repeating backbone of the polymer. The
vinylidene chloride linkage may be represented by the general formula [CH,-CCl,],. As a copolymer, PVdC may have
a major amount of vinylidene chloride and a minor amount of one or more monomers such as vinyl chloride or alkyl
acrylates (such as methyl acrylates).

[0050] As used throughout this application, "ionomer" refers to ionic copolymers formed from an olefin and an ethyl-
enically unsaturated monocarboxylic acid having the carboxylic acid moieties partially or completely neutralized by a
metal ion. Suitable metal ions may include, but are not limited to, sodium, potassium, lithium cesium, nickel, and zinc.
Suitable carboxylic acid comonomers may include, but are not limited to, ethylene acid copolymers, such as, ethylene
methacrylic acid, methylene succinic acid, maleic anhydride, vinyl acetate methacrylic acid, methyl methacrylate meth-
acrylic acid, styrene methacrylic acid, and blends of such. Useful ionomer ethylene/acid copolymer resins may include
an olefinic content of at least 50 mole percent based upon the copolymer and a carboxylic acid content of from 5 to 25
mole percent based upon the copolymer.

[0051] As used throughout this application, the term "copolymer" refers to a polymer product obtained by the polym-
erization reaction or copolymerization of atleast two monomer species. Copolymers may also be referred to as bipolymers.
The term "copolymer" is also inclusive of the polymerization reaction of three, four or more monomer species having
reaction products referred to terpolymers, quaterpolymers, etc.

[0052] As used throughout this application, the term "modified" refers to a chemical derivative, such as one having
any form of anhydride functionality (e.g., anhydride of maleic acid, crotonic acid, citraconic acid, itaconic acid, fumaric
acid, etc.), whether grafted onto a polymer, copolymerized with a polymer or blended with one or more polymers. The
term is also inclusive of derivatives of such functionalities, such as acids, esters and metal salts derived from such.
[0053] Each of first wall 12 and second wall 14 comprises a sealant film or sealant layer. As used throughout this
application, the term "sealant film" refers to a film included in a package or film and involved in the sealing of the package
or film to itself or to another layer of another film, sheet, etc. The term "sealant layer" or "sealant layers" refers to the
specific layer or layers of the film or the sealant film involved in the sealing to itself or to another layer. A sealant film
may be monolayer or multilayer. If the sealant film is monolayer, the term "sealant film" is synonymous with the term
"sealant layer." A sealant film may be a blown film sealant, an extrusion coated sealant, or a heat seal lacquer. Specific
non-limiting examples of sealant layers included in each of first wall 12 and second wall 14 include but are not limited
to layers comprising polyethylene (such as LLDPE, a blend of LLDPE and LDPE, mLLDPE), polypropylene (such as a
blend of random copolymer PP and PP plastomer), ionomer, or blends of any of the above.

[0054] Considering the above, each of first wall 12 and second wall 14 comprises a heat-shrinkable film comprising
a sealantfilm (or sealant layer). In some embodiments, each of first wall and second wall 14 comprises materials providing
a ratio of TD tear to MD tear pre shrink of greater than 2.7, a ratio of TD tear to MD tear post shrink of greater than 1.0,
a ratio of MD tear post shrink to MD tear pre shrink of less than 36, or a ratio of TD tear post shrink to TD pre shrink of
less than 13 (as further described below).

[0055] A specific non-limiting method of making the bag described in the present application includes producing
materials for the first wall and the second wall (such as by blown co-extrusion with appropriate draw ratios to produce
desired shrink properties and with optional irradiation via electron beam or otherwise) and producing bags with such
materials (such as via bag-making equipment known in the art). In some embodiments where the first wall has the same
composition as the second wall, a bag may be formed from a tube of such material by creating first seal 30 and then
cutting the tube at third edge 20 and fourth edge 22. Third edge 20 remains open until an item to be packaged is inserted
in the partially sealed bag. Once the item is inserted, third edge 20 is sealed to fully seal the bag.

[0056] The bags produced may be used in a variety of applications, including packaging food and non-food items.
Non-limiting examples of food items that may be packaged in the shrink bag described in the present application include
meats and cheeses, including but not limited to large cuts of meat and large blocks of cheese. A further non-limiting
example of a food item is meat (such as ham) that is cooked in the package prior to sale to the end-user.

EXAMPLES

[0057] To further exemplify the various embodiments of the present application, several example and comparative
example shrink bags were produced and evaluated for various properties.
[0058] TABLE 1 provides information regarding the composition of various films used to make the shrink bags. In each
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instance, the first wall of the bag had the same composition as the second wall, so a tube was initially produced.

TABLE 1
Layer 1 (exerior Layers 2-6 Layer 7 (interior layer) Targeted
layer) Shrink Value
MD TD

Tube LLDPE Layers comprising VLPDE, COC, EMA, LLDPE 46 50
1 PVdC or blends of such
Tube | LLDPE Layers comprising VLPDE, COC, EMA, | LLDPE + LDPE 46 50
2 PVdC or blends of such
Tube LLDPE Layers comprising VLPDE, COC, EMA, random copolymer PP + 46 50
3 PVdC or blends of such PP plastomer
Tube LLDPE Layers comprising VLPDE, COC, EMA, mLLDPE 35 35
4 PVdC or blends of such
Tube LLDPE Layers comprising VLPDE, COC, EMA, LLDPE + LDPE 35 35
5 PVdC or blends of such
Tube LDPE Layers comprising VLPDE, COC, EMA, LLDPE + LDPE 35 35
6 PVdC or blends of such
Tube mLLDPE Layers comprising VLPDE, COC,EMA, | LLDPE + LDPE 35 35
7 PVdC or blends of such

[0059] The only substantive differences in the compositions of Tubes 1-7 were the compositions of Layer 1 (the exterior
layer) and the compositions of Layer 7 (the interior layer). For each tube, the compositions of Layers 2-6 were substantively
similar and had no impact on the performance of the tube in general or as used in a shrink bag as described in the
present application. For the tubes of TABLE 1, the "interior layer" was the same as the "sealant layer." As used throughout
this application, including but not limited to in TABLE 1, the term "exterior layer" refers to a layer comprising the outermost
surface of a film, sheet, web, package or other article. The term "interior layer" refers to a layer comprising the innermost
surface of a film, sheet, web, package or other article. Additionally, the exterior layer and the interior layer each have
an inner surface and an outer surface. The term "inner surface" refers to a surface touching another layer, and the term
"outer surface" refers to a surface not touching another layer.

[0060] Each tube was produced on a shrink co-extrusion line and irradiated with electron beam, In addition to the
materials listed in TABLE 1, various layers included various processing aids as known to a person of ordinary skill in
the packaging arts.

[0061] Example bags 1-7 and comparative examples bags 1-7 were produced from Tubes 1-7. FIG. 19 is schematic
top view of an embodiment of shrink bags produced as Examples 1-7. Each Example 1-7 was the same bag format (i.e.,
the same embodiment). Bag 110 was torpedo shape and comprised perimeter 115 comprising first edge 116, second
edge 118 opposing first edge 116, third edge 120 relatively perpendicular to first edge 116 and second edge 118, and
fourth edge 122 opposing third edge 120. Bag 110 also included first wall 112 (facing out) and a second wall (not shown).
Bag 110 further included a first seal 130. First seal 130 included an arcuate shape first part 132 that extended from first
edge 116 to second edge 118. First seal 130 also included a rectangle shape second part 134 (with a first edge to
second edge dimension smaller than a third edge to fourth edge dimension) that extended into header 140, and a
rectangle shape third part 136 (with a third edge to fourth edge dimension smaller than a first edge to second edge
dimension) that extended into the bag product space. The various seals and the various parts of such seals (e.g. sealed
sections) were formed by heat and sealed first wall 112 to the second wall.

[0062] Header 140 included second seal 145 as an "eyebrow" to first assistor 144 and third seal 147 as an "eyebrow"
to second assistor 146. First assistor 144 and second assistor 146 were formed as holes through the entire thicknesses
of each of first wall 112 and the second wall and provided areas for the end-user to grip or grasp in opening bag 110.
[0063] Header 140 further included tear initiator 142. Tear initiator 142 overlapped and was partially in second part
134 of first seal 130. In other words, tear initiator 142 extended from a point between fourth edge 122 and second part
134 through second part 134 to a point before the intersection of second part 134 and first part 132.

[0064] Second part 134 and third part 136 of first seal 130 and tear initiator 142 were placed in the approximate center
of first part 132 and such that there was some continuity (and continuous and linear positioning) between tear initiator
142, second part 134, first part 132, and third part 136.
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[0065] Comparative examples bags 1-7 were produced from tubes 1-7 to be similar to Examples 1-7. However,
Comparative Examples 1-7 did not include second part 134 or third part 136. In Comparative Examples 1-7, the first
seal included only an arcuate shape first part extending from the first edge to the second edge.

[0066] A half-ham orlarger was then packaged in various samples of each of Examples 1-7 and Comparative Examples
1-7. The respective packages were sealed at the third edge and subjected to heat, such that the bag "shrink around"
the ham. The packaged hams were then subjected to various tests to determine fitness for use in cook-in applications
and ability to tear.

[0067] Various samples of packaged hams of each of Examples 1-7 and Comparative Examples 1-7 were subjected
to a hot water test in which the sample was placed in a boiling water (100°C) tank for 10 minutes and then placed in a
refrigerator for at least two hours to cool. After cooling, the tear and opening of each sample was qualitatively assessed.
FIG. 20 shows the bags 110 of Examples 1-7 after being filled with a product 170 (ham in this case), subjected to heat
such that the bag 110 is shrunk and in close contact with the product 170, and torn open using the tear initiator. FIG.
20 shows a passing tear (i.e. the tear propagates machine direction linearly beyond the tear initiator and into the product
space portion of the bag). TABLE 2 reports the results of this assessment.

TABLE 2
Passing _ Failing Passing %
Total Tore down centaron | Tore dows centeron
Numberof | eachof firstwalland | first wall and along, |
Samples second wall above, nr below first
seal on second wall

Example 1 4 2 i 0 108%
Comparative 2 g 2 : O 100%
Example 1
Example 2 21 21 g : 0 1005
Compuarative 43 21 i3 4 Q1%
Example 2 :
Example 3 6 G 0 b 0%
Comparotive 2 a g : 2 0%
Exarmple 3
Exampie 4 16 14 2 ; 0 100%
Comparotive 8 G 4 4 0%
Example 4 ;
Exampie 5 29 25 1 2 3%
Comparotive 9 2 3 : 4 6%
Example 5
Example &6 3 8 g ] 0 100%
Comparotive 8 @ 3 5 38%
Example 6
Example 7 g b g g 0 o 100%
Comparative 8 2 4 ; 2 75%
Example 7

A sample failed if it tore along the first seal on each of the first wall and the second wall, if it tore in the TD in the header
or in the product space, or if it had a header that ripped at an assistor such that the bag could not be opened.

[0068] Various samples of packaged hams of each of Examples 4-6 and Comparative Examples 2-6 were also sub-
jected to a cook test in which the sample was placed in a Vulcan® steam oven (79-88 °C, 80 % relative humidity) for 2-3
hours and then placed in a refrigerator for at least 12 hours to cool. After cooling, the tear and opening of each sample
was qualitatively assessed. TABLE 3 reports the results of this assessment.

TABLE 3

10
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Passing Failing Passing %
Total Tore down center on | Tore down center on
Mumberof | each of first wall and | first wall and slong,
Samples serand wall above, or below first
seal on second wall
Comparative 10 g 5 5 0%
Example 2 ]
Comparative 5 G 4] 5 0%
Example 3 ]
Exampled e F oy i ' D 1006
Comparative 6 2 0 ' 3 50%
Example 4
Example 5 7 2 5 0 100%
Comparative s - - ' I, a0%
Example 5 :
Example & 5 5 0 Y 100%
Compuarative 5 1 1 ' 3 40%
Exgmple 6
[0069] Tubes 1-7 (specifically, the films of Tubes 1-7) were also evaluated for Elmendorf Tear pre-shrink and post-

shrink (i.e., after being immersed in at least 90 ° water for at least five seconds and cooled). As used throughout this
application, the term "Elmendorf Tear" refers to the force to propagate tearing through a length of material after the tear
has been initiated, using an EImendorf-type (pendulum) tearing tester. It is an index of a material’s tearing resistance.
Forthe presentapplication, EImendorf Tear was determined in accordance with ASTM D1922-15 ("Standard Test Method
for Propagation Tear Resistance of Plastic Film and Thin Sheeting by Pendulum Method"). Elmendorf Tear values are
reported as tearing force, such as, in gram-force. A high Elmendorf Tear value generally reflects a material that is more
difficult to tear. TABLE 4 reports tear properties and ratios of tear properties for Tubes 1-7. (A 200-gram pendulum was
used to determine MD tear pre-shrink, an 800-gram pendulum was used to determine TD tear pre-shrink, a 1600-gram
pendulum was used to determine MD tear post-shrink, and a 6400-gram pendulum was used to determine TD tear post-
shrink. At least six measurements were recorded for each tube at each point and averaged.)

TABLE 4
Elmendorf Tear Eimandorf Tear TH/AD ratio M post-shink /§ TD post-shrink /
{pre-shrink) post-shrink Sl presshank 1 TD pre-shuink
{gram-farce} {gram-force} ratia ratio
MD 10 MD m Fre-shrink {Post-shrink
Tube 1 31 579 A41 2203 186 5.0 14 4
Tube 2 28 562 546 1548 201 28 20 3
Tube 3 23 61 iral 218 2.7 1.0 36 13
Tube 4 35 156 470 1347 4.5 2.9 3 g
Tube 5 29 462 247 1767 13.2 5.1 12 4
Tube & 24 384 18p | 1881 | 180 X 7 4
Trbe 7 B 301 512 1360 10.0 7 17 5

Considering such Elmendorf Tear properties, it is believed, without being bound by belief, that Example 3 had 0 %
passing in the hot water test (as reported in TABLE 1) not because of the configuration of first seal 130 (with first part
132, second part 134, and third part 136) but because of the composition of Layer 7 (the sealant layer). Again, it is
believed, without being bound by belief, that the polypropylene composition of the sealant layer of Example 3 contributed
to the tear properties of Tube 3 such that Tube 3 had a ratio of TD tear to MD tear pre shrink of 2.7 or less, a ratio of
TD tear to MD tear post shrink of 1.0 or less, a ratio of MD tear post shrink to MD tear pre shrink of 36 or greater, or a
ratio of TD tear post shrink to TD pre shrink of 13 or greater. As described above, in some embodiments, such materials

1"
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are not preferred.

[0070] In some embodiments, certain optical properties of the shrink bag described in the present application may be
desired. As such, Tubes 4-7 were evaluated for clarity, haze, and gloss. TABLE 5 reports these additional properties.
(At least five measurements were recorded for each tube at each point and averaged.)

[0071] As used throughout this application, the term "clarity" refers to the see-through quality of a material. It refers
to the specific light transmitting and narrow-angle-light scattering properties of a material and is determined in an angle
range less than 2.5 degrees. Clarity may be determined in accordance with ASTM D1003-13 ("Standard Test Method
for Haze and Luminous Transmittance of Transparent Plastics"). Clarity values are reported in percent. A high clarity
value generally reflects a material that is more transparent and less cloudy.

[0072] As used throughout this application, the term "haze" refers to the scattering of light as it passes through a
material. It refers to the specific light-transmitting and wide-angle-light scattering properties of planar sections of a
material. Haze may be determined in accordance with ASTM D1003-13 ("Standard Test Method for Haze and Luminous
Transmittance of Transparent Plastics"), Haze values are reported in percent. A high haze value generally reflects a
material that is more cloudy and less transparent.

[0073] As used throughout this application, the term "gloss" refers to the shiny appearance of a material. Itis a measure
of the light reflected by the surface of a material and is measured at a specific angle of reflection (20, 45, 60, 75, or 85
degrees) against a specific backing. Gloss may be determined in accordance with ASTM D2457-13 ("Standard Test
Method for Specular Gloss of Plastic Films and Solid Plastics"). Gloss values are reported in Gloss Units. A high gloss
value generally reflects a material that is more shiny.

TABLE 5
Clarity (%) | Haze (%) | Gloss (gloss units) (45° angle) (black backing)
Tube 4 65.3 11.5 70.9
Tube 5 61.0 20.4 444
Tube 6 49.8 39.2 27.5
Tube 7 66,9 16.2 61.3

[0074] As used in the present application, the singular forms "a," "an," and "the" encompass embodiments having
plural referents, unless the context clearly dictates otherwise. As used in the present application, the term "or" is generally
employed in its sense including "and/or," unless the context clearly dictates otherwise.

[0075] Spatially related terms, including but not limited to, "lower," "upper," "beneath," "below," "above," "bottom" and
"top," if used in the present application, are used for ease of description to describe spatial relationships of an element(s)
to another. Such spatially related terms encompass different orientations of the device in use or operation, in addition
to the particular orientations depicted in the figures and described in the present application. For example, if an object
depicted in the drawings is turned over or flipped over, elements previously described as below or beneath other elements
would then be above those other elements.

[0076] The drawings show some but not all embodiments. The elements depicted in the drawings are illustrative and
not necessarily to scale, and the same (or similar) reference numbers denote the same (or similar) features throughout
the drawings.

[0077] The description, examples, embodiments, and drawings disclosed are illustrative only and should not be inter-
preted as limiting. The present invention includes the description, examples, embodiments, and drawings disclosed; but
it is not limited to such description, examples, embodiments, or drawings, As briefly described above, the reader should
assume that features of one disclosed embodiment can also be applied to all other disclosed embodiments, unless
expressly indicated to the contrary. Modifications and other embodiments will be apparent to a person of ordinary skill
in the packaging arts, and all such modifications and other embodiments are intended and deemed to be within the
scope of the present invention as defined by the appended claims.

Claims
1. A shrink bag (10, 110) comprising:
a. a first wall (12, 112) and a second wall (14) opposing each other;

b. a first edge (16, 116), a second edge (18, 118) opposing the first edge, a third edge (20, 120) substantially
perpendicular to the first edge and the second edge, and a fourth edge (22, 122) opposing the third edge;

12
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c. a first seal (30, 130) connecting the first and second walls (12, 112, 14) wherein the first seal comprises a
first part (32, 132) extending from the first edge (16, 116) to the second edge (18, 118), a second part (34, 134)
extending into a header (40, 140) and a third part (36, 136) extending into a product space (24); and

d. a tear initiator (42, 142) starting at a point within the header (40, 140) and extending to a point within the first
seal (30, 130);

wherein the header (40, 140) is located between the first part (32, 132) of the first seal and the fourth edge (22,
122); and

wherein the product space (24) is located between the first part (32, 132) of the first seal and the third edge
(20, 120).

2. A shrink bag according to Claim 1 wherein the header (40, 140) further comprises a first assistor (44, 144) and a
second assistor (46, 146).

3. A shrink bag according to Claims 1 or 2 wherein the second part (34) of the first seal comprises a sealed section
(56) and a heated section (54), wherein the first and second walls (12, 14) are not sealed together in the heated
section (54).

4. A shrink bag according to any of Claims 1-3 wherein the second part (34, 134) of the first seal, the third part (36,
136) of the first seal and the tear initiator (42, 142) are each located at an approximate center of the first part (32,
132) of the first seal.

5. A shrink bag according to any of Claims 1-4 wherein the tear initiator (42, 142) extends from a location on the fourth
edge (22, 122).

6. A shrink bag according to any of Claims 1-4, wherein the tear initiator (42, 142) extends from a location spaced from
the fourth edge (22, 122) to a location within the first seal (30, 130) and extends through the entire thickness of each
of the first wall (12, 112) and the second wall (14).

7. A shrink bag according to any of Claims 1-6 wherein the first wall (12, 112) and the second wall (14) each comprise
a multilayer heat shrinkable film.

8. A shrink bag according to any of Claims 1-7 wherein the third edge (20, 120) and the fourth edge (22, 122) are each
arcuate.

9. A shrink bag according to any of Claims 1-8 wherein the first part (32, 132) of the first seal is arcuate.

Patentanspriiche
1.  Schrumpfbeutel (10, 110), umfassend:

a. eine erste Wand (12, 112) und eine zweite Wand (14), die einander gegenuber liegen;

b. einen ersten Rand (16, 116), einen zweiten Rand (18, 118) gegeniiber von dem ersten Rand, einen dritten
Rand (20, 120) im Wesentlichen senkrecht zu dem ersten Rand und dem zweiten Rand, und einen vierten Rand
(22, 122) gegeniiber von dem dritten Rand;

c. eine erste Versiegelung (30, 130), welche die erste und die zweite Wand (12, 112, 14) verbindet, wobei die
erste Versiegelung einen ersten Anteil (32, 132), der sich von dem ersten Rand (16, 116) zu dem zweiten Rand
(18, 118) erstreckt, einen zweiten Anteil (34, 134), der sich in einen Kopfraum (40, 140) erstreckt, und einen
dritten Anteil (36, 136) umfasst, der sich in einen Produktraum (24) erstreckt; und

d. einen ReiBinitiator (42, 142), der an einem Punkt innerhalb des Kopfraums (40, 140) beginnt und sich zu
einem Punkt innerhalb der ersten Versiegelung (30, 130) erstreckt;

wobei der Kopfraum (40, 140) sich zwischen dem ersten Anteil (32, 132) der ersten Versiegelung und dem
vierten Rand (22, 122) erstreckt; und

wobei der Produktraum (24) sich zwischen dem ersten Anteil (32, 132) der ersten Versiegelung und dem dritten
Rand (20, 120) erstreckt.

2. Schrumpfbeutel nach Anspruch 1, wobei der Kopfraum (40, 140) des Weiteren eine erste Hilfseinrichtung (44, 144)
und eine zweite Hilfseinrichtung (46, 146) umfasst.

13



10

15

20

25

30

35

40

45

50

55

EP 3 595 986 B1

3. Schrumpfbeutel nach Anspruch 1 oder 2, wobei der zweite Anteil (34) der ersten Versiegelung ein versiegeltes
Segment (56) und ein erwarmtes Segment (54) umfasst, wobei die erste und die zweite Wand (12, 14) in dem
erwarmten Segment (54) nicht miteinander versiegelt sind.

4. Schrumpfbeutel nach einem der Anspriiche 1 bis 3, wobei der zweite Anteil (34, 134) der ersten Versiegelung, der
dritte Anteil (36, 136) der ersten Versiegelung und der ReiRinitiator (42, 142) sich jeweils in einer ungefahren Mitte
des ersten Anteils (32, 132) der ersten Versiegelung befinden.

5. Schrumpfbeutel nach einem der Anspriiche 1 bis 4, wobei der ReiRinitiator (42, 142) sich von einer Position auf
dem vierten Rand (22, 122) erstreckt.

6. Schrumpfbeutel nach einem der Anspriiche 1 bis 4, wobei der Reilinitiator (42, 142) sich von einer Position, die
von dem vierten Rand (22, 122) beabstandet ist, zu einer Position innerhalb der ersten Versiegelung (30, 130)
erstreckt und sich durch die gesamte Dicke von jeder von der ersten Wand (12, 112) und der zweiten Wand (14)
erstreckt.

7. Schrumpfbeutel nach einem der Anspriiche 1 bis 6, wobei die erste Wand (12, 112) und die zweite Wand (14)
jeweils eine mehrschichtige warmeschrumpfbare Folie umfassen.

8. Schrumpfbeutel nach einem der Anspriche 1 bis 7, wobei der dritte Rand (20, 120) und der vierte Rand (22, 122)
jeweils bogenférmig sind.

9. Schrumpfbeutel nach einem der Anspriiche 1 bis 8, wobei der erste Anteil (32, 132) der ersten Versiegelung bo-
genférmig ist.

Revendications
1. Sac rétractable (10, 110) comprenant :

a. une premiere paroi (12, 112) et une seconde paroi (14) opposées l'une a l'autre ;

b. un premier bord (16, 116), un deuxiéme bord (18, 118) opposé au premier bord, un troisieme bord (20, 120)
sensiblement perpendiculaire au premier bord et au deuxiéme bord, et un quatrieme bord (22, 122) opposé au
troisieme bord ;

c. un premier joint (30, 130) reliant les premiere et seconde parois (12, 112, 14), dans lequel le premier joint
comprend une premiére partie (32, 132) s’étendant du premier bord (16, 116) au deuxiéme bord (18, 118), une
deuxiéme partie (34, 134) s’étendant dans une partie supérieure (40, 140) et une troisieme partie (36, 136)
s’étendant dans un espace pour produit (24) ; et

d. un amorceur de déchirure (42, 142) commengant au niveau d’un point a I'intérieur de la partie supérieure
(40, 140) et s’étendant jusqu’a un point a l'intérieur du premier joint (30, 130) ;

dans lequel la partie supérieure (40, 140) est située entre la premiére partie (32, 132) du premier joint et le
quatrieme bord (22, 122) ; et

dans lequel I'espace pour produit (24) est situé entre la premiére partie (32, 132) du premier joint et le troisieme
bord (20, 120).

2. Sac rétractable selon la revendication 1 dans lequel la partie supérieure (40, 140) comprend en outre un premier
élément d’aide (44, 144) et un second élément d’aide (46, 146).

3. Sac rétractable selon la revendication 1 ou 2 dans lequel la deuxiéme partie (34) du premier joint comprend une
section scellée (56) et une section chauffée (54), dans lequel les premiére et seconde parois (12, 14) ne sont pas
scellées ensemble dans la section chauffée (54) .

4. Sacrétractable selon 'une quelconque des revendications 1 a 3 dans lequel la deuxieme partie (34, 134) du premier
joint, la troisieme partie (36, 136) du premier joint et 'amorceur de déchirure (42, 142) sont chacun situés au niveau

d’un centre approximatif de la premiere partie (32, 132) du premier joint.

5. Sac rétractable selon I'une quelconque des revendications 1 a 4 dans lequel 'amorceur de déchirure (42, 142)
s’étend depuis un emplacement sur le quatrieme bord (22, 122).
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Sac rétractable selon 'une quelconque des revendications 1 a 4, dans lequel 'amorceur de déchirure (42, 142)
s’étend depuis un emplacement espacé du quatrieme bord (22, 122) jusqu’a un emplacement a l'intérieur du premier
joint (30, 130) et s’étend a travers toute I'épaisseur de chacune de la premiéere paroi (12, 112) et de la seconde
paroi (14).

Sacrétractable selon I'une quelconque des revendications 1 a 6 dans lequel la premiéere paroi (12, 112) et la seconde
paroi (14) comprennent chacune un film thermorétractable multicouche.

Sac rétractable selon I'une quelconque des revendications 1 a 7 dans lequel le troisieme bord (20, 120) et le
quatriéme bord (22, 122) sont chacun arqués.

Sac rétractable selon I'une quelconque des revendications 1 a 8 dans lequel la premiére partie (32, 132) du premier
joint est arquée.
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