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CONTAINER WITH HIGH MOISTURE
BARRIER PROPERTIES AND A
RECLOSEABLE POUR SPOUT

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of U.S. Appli-
cation Ser. No. 61/648,152, filed May 17, 2012 and entitled
“Container With Reclosable Pour Spout™; US Design appli-
cation No. 29/422,170, filed May 17, 2012 entitled “Carton
With Fitment”; and US Design application No. 29/422,146,
filed May 17, 2012 entitled “Closure” and whose entire
contents are incorporated herein by reference in their
entirety and for all purposes.

FIELD OF THE INVENTION

[0002] This invention is directed towards a container with
a re-closeable pour spout. This invention further relates to
producing moisture barriers by extrusion coating processes.
The invention describes how to effectively use nucleation
agents in extrusion coating of semi-crystalline polymers to
improve the WVTR of a polymer-paperboard composite
structure.

BACKGROUND OF THE INVENTION

[0003] This invention relates to containers having re-
closeable fitments that can be used for food packaging.
Paperboard containers are frequently used for packaging of
food items. At times, it is desirable to offer a re-closeable
container such that consumers can remove a small quantity
of a food item and then re-seal the container.

[0004] Frequently, the ability of a consumer to reclose the
packaging so that the contents stay fresh is difficult. Some
packaging, such as cereals, will use a bag or inner pouch that
helps keep the food item fresh until initially opened by the
consumer. Thereafter, the cereal container and the bag/liner
do not provide good sealing properties and the resulting food
will have a shorter shelf life for the consumer.

[0005] Many food products are packaged in a paperboard
carton in which the contents are further contained in a
flexible bag or pouch. The bag or pouch is typically used to
provide sufficient barrier properties to keep food fresh. In
order to avoid using a bag or pouch, it is necessary to
provide a paperboard packaging container that offers equiva-
lent barrier properties. Heretofore, the cost of providing such
paperboard packaging is not cost, effective because of the
large amount of moisture and/or oxygen barrier laminate
coatings that must be applied to the packaging. Accordingly,
there is room for improvement in the art with respect to
paperboard barriers that can allow packaging of food with-
out the inclusion of a pouch or bag.

[0006] It is also known in the art to apply a re-closable
pour spout to facilitate the use of a food material from the
container and to provide a better seal once the container is
opened. One difficulty with the pour spout and fitments is
that when applied to a paperboard container, the manner in
which the pour spout is sealed to the carton can lead to a
carton that has unacceptable water vapor transmission rates
and oxygen barrier properties such that the shelf life of the
food package therein is less than desired.

[0007] Accordingly, there remains room for variation in
improvements in the art of cartons having pour spouts or
fitments that can provide for a re-closeable packaging hav-
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ing necessary shelf life properties prior to purchase by a
consumer and following initial opening of the container by
the consumer. Accordingly, there remains room for variation
and improvement in the art.

SUMMARY OF THE INVENTION

[0008] It is one aspect of one of the present embodiments
of the invention to provide for an improved moisture barrier
for a paperboard carton.

[0009] It is a further aspect of at least one of the present
embodiments of the invention to provide for a moisture
barrier for a carton that can be applied by an extrusion
coating process and which can achieve a moisture barrier
property equivalent to a plastic bag or pouch as typically
used to package cereals and other food items.

[0010] It is a further aspect of at least one of the present
embodiments of the invention to provide for a re-closeable
pour spout that can be applied to the carton such that the
carton maintains good moisture barrier properties along the
region in which the pour spout is affixed to the carton.
[0011] It is a further aspect of at least one embodiment of
the present invention to provide for a paperboard container
having a re-closeable pour spout and having a moisture
barrier applied during an extrusion coating process that
offers a commercially viable shelf life for food products
packaged therein and which maintains good moisture barrier
properties once the contents in the container have initially
been opened by a consumer.

[0012] It is a further aspect of at least one embodiment of
the present invention to provide for an extruded paperboard
laminate comprising a paperboard substrate having the first
side and a second side; a first extruded layer of LDPE,
extruded on to a first side of the paperboard layer; a layer of
HDPE applied to the first layer, the HDPE layer further
comprising a nucleating agent; a second extruded layer of
LDPE applied the HDPE layer.

[0013] The nucleation agent can be one or more of Group
II metal salts of organic dibasic acids, such as calcium
1,2-cyclohexanedicarboxylate, organic pigments such as
c-quinacridone and Cibantine Blue 2B, and aromatic amide
compounds such as N,N'-dicyclohexylterephthalamide and
N,N'-dicyclohexyl-2,6-naphthalene dicarboxamide.

[0014] It is a further aspect of at least one embodiment of
the present invention to provide for a method for manufac-
turing a heat sealable packaging material comprising the
steps of:

[0015] providing a paperboard substrate;

[0016] applying a water vapor barrier layer containing
HDPE and a nucleating agent as an extrusion layer on one
side of the paperboard substrate; and

[0017] applying an outer heat sealing layer to the substrate
wherein the HDPE and nucleating layer is positioned
between the paperboard substrate and the heat sealed layer.
[0018] It is a further aspect of at least one embodiment of
the present invention to provide for a paperboard substrate
comprising a plurality of extruded polymer layers wherein at
least one of the polymer layers is a water vapor barrier layer
consisting essentially of an extruded layer of HDPE con-
taining a nucleating agent which promotes the crystallization
of the HDPE extruded layer.

[0019] It is a further aspect of at least one embodiment of
the present invention to provide for process of extrusion
coating a moisture barrier layer onto a paperboard substrate
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using a nip roller on one side of the paperboard substrate and
a chill roller on an opposite side of the substrate comprising
the steps of:

[0020] supplying a paperboard substrate;

[0021] supplying a melt curtain of at least two polymer
layers to the paperboard substrate, at least one of the two
polymer layers containing a moisture barrier layer of HDPE
containing a nucleating agent, wherein the moisture barrier
layer is separated from the chill roller by at least a second
layer of the at least two polymer layers, wherein the nucle-
ating agent present in the HDPE coating is quenched at a
slower rate than if the moisture barrier layer was in direct
contact with the chill roller.

[0022] An additional step may include of reheating the
paperboard surface having an extruded barrier layer of
HDPE containing a nucleating agent, thereby increasing the
activity of the nucleating agent within the HDPE containing
barrier layer.

[0023] It is a further aspect of at least one embodiment of
the present invention to provide for a carton with a fitment
comprising a carton having a top panel, a bottom panel, a
first side panel, a second side panel, a front panel, a rear
panel, the first side panel having a height less than the
second side panel, thereby defining an angled portion
between the top panel and, the upper edge of the first side

panel;
[0024] an opening defined within the angled portion;
[0025] a reclosable fitment positioned above opening, the

fitment having a top portion reversibly engaging a base, the
top portion and the base connected by a hinge along a rear
wall of the base, the base further defining a front edge wall
perpendicular to the base, the front edge wall having an
inner surface engaging a portion of the first side panel, a first
side wall perpendicular to the base, the first side wall having
an inner surface engaging an exterior portion of the first side
panel, a second side wall perpendicular to the base, the
second side wall having an inner surface engaging an
exterior portion of the second side panel;

[0026] a rear edge wall of the fitment defining an angle
greater than 90° relative to a plane defined by the base, the
rear edge wall adapted for engaging an upper surface of a
portion of a top panel in a substantially flush engagement.
[0027] These and other features, aspects, and advantages
of the present invention will become better understood with
reference to the following description and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] A fully enabling disclosure of the present inven-
tion, including the best mode thereof to one of ordinary skill
in the art, is set forth more particularly in the remainder of
the specification, including reference to the accompanying
drawings.

[0029] FIGS. 1 through 6 are illustrations of a first
embodiment of the invention of a paperboard carton having
a re-closeable pour spout affixed thereto.

[0030] FIGS. 7-12 set forth details of one embodiment of
a re-closeable fitment that can be used with a paperboard
container.

[0031] FIGS. 13-20 illustrate additional detail of a repre-
sentative pour spout applied on an angled shoulder of a
carton.

[0032] FIGS. 21-25 set forth paperboard substrates with
barrier layers suitable for use as a paperboard container for
cereal and other dry food goods and products.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0033] Reference will now be made in detail to the
embodiments of the invention, one or more examples of
which are set forth below. Each example is provided by way
of explanation of the invention, not limitation of the inven-
tion. In fact, it will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the scope or spirit
of the invention. For instance, features illustrated or
described as part of one embodiment can be used on another
embodiment to yield a still further embodiment. Thus, it is
intended that the present invention cover such modifications
and variations as come within the scope of the appended
claims and their equivalents. Other objects, features, and
aspects of the present invention are disclosed in the follow-
ing detailed description. It is to be understood by one of
ordinary skill in the art that the present discussion is a
description of exemplary embodiments only and is not
intended as limiting the broader aspects of the present
invention, which broader aspects are embodied in the exem-
plary constructions.

[0034] Reference will now be made in detail to embodi-
ments of the invention, one or more examples of which are
illustrated in the drawings. Each example is provided by way
of'explanation of the invention, and not meant as a limitation
of the invention. For example, features illustrated or
described as part of one embodiment can be used with
another embodiment to yield still a third embodiment. It is
intended that the present invention include these and other
modifications and variations.

[0035] It is to be understood that the ranges mentioned
herein include all ranges located within the prescribed range.
As such, all ranges mentioned herein include all sub-ranges
included in the mentioned ranges. For instance, a range from
100-200 also includes ranges from 110-150, 170-190, and
153-162. Further, all limits mentioned herein include all
other limits included in the mentioned limits. For instance,
a limit of up to 7 also includes a limit of up to 5, up to 3, and
up to 4.5.

[0036] In describing the various figures herein, the same
reference numbers are used throughout to describe the same
material, apparatus, or process pathway. To avoid redun-
dancy, detailed descriptions of much of the apparatus once
described in relation to a figure is not repeated in the
descriptions of subsequent figures, although such apparatus
or process is labeled with the same reference numbers.
[0037] As seen in reference to FIGS. 1 through 6, a carton
10 is provided having, a front panel 12, a rear panel 18, a left
side panel 14 and a right side panel 19. A top panel 16 further
defines a sloped region 17 (FIG. 19) where panel 16 attaches
to panel 14. As best seen in reference to FIG. 1, the height
of panel 14 is less than the height of the opposite panel 19.
[0038] In a preferred embodiment, the top panel 16 ter-
minates in the vicinity of a hinge region 22 of fitment 20
such that an area beneath fitment 20 is substantially free of
any paperboard substrate associated with top panel 16.
[0039] As seen in reference to FIG. 2, the pour spout 20
has a bottom portion 24 and an upper portion 26 which are
joined along a hinge region 22 by a flexible hinge 28. In an
initial configuration, there is a plastic barrier layer 30 which
is connected to a pull ring 32. Pull ring 32 can be accessed
by the consumer to remove the layer 30 as to provide access
to the carton contents via the pour spout 20. Upper portion
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26 defines at least on flared corner 21 which extends above
a plane of the main portion of upper position 26.

[0040] As seen in reference to FIGS. 1, 2, and 18 the pour
spout 20 engages the edge walls of carton sides 12, 14, 16
and 18 such that exposed edges of the carton wall will nest
within the lower edge walls of the carton fitment. The
fitment 20 is applied to the carton 10 using a hot melt
adhesive. The hot melt adhesive is applied in a sufficient
quantity such that a moisture resistant seal is established
between the fitment edge walls and a lower surface 25 of
bottom portion 24 and the respective edges of the carton
opening. While conventional hot melt adhesives such may
be utilized, sonic welding of the fitment to the carton can
also be used. If desired, the portion of the fitment which
adheres to the edges of the carton can be pre-supplied with
necessary adhesive or polymeric material so that upon
exposure to heat, a bead of molten material will melt and
seal the fitment around the edges of the carton opening.
[0041] As best seen in reference to FIG. 7, a base of the
fitment has an upper surface which defines a raised lip 34
which extends in a general rectangular shape upon the upper
surface 23 of the fitment base 24. The lip 34 is adapted to
reversibly mate within a gap 36 defined between a first wall
40 and a second wall 42 which are carried on an inner
surface of the fitment top 26. A friction fit is established
between raised lip 34 and gap 40 such that the fitment can
be maintained in a closed and substantially air tight con-
figuration. A closed configuration can be seen in reference to
FIG. 1 and FIG. 12.

[0042] As best seen in reference to FIG. 18, a cut-away
view of a closed fitment is seen in reference to an opening
50 defined along the sloped top edge of carton 10. As further
seen in reference to FIG. 18, the opening formed by the
respective edge walls 60 inter-engage a gap portion 71
defined by an outer perimeter wall 70 and an adjacent
inner-wall 72. Gap 71 receives carton edges 60, It is the gap
region 71 between walls 70 and 72 in which the carton edge
wall 60 engages an appropriate amount of hot melt adhesive
or polymer material that is applied to bring about a moisture
resistant seal between the fitment and the carton opening.
[0043] As best seen in reference to FIG. 18, inner wall 72
with an edge of the plastic barrier 30 which may be removed
by pull ring 32. The width of gap 71 defined between outer
perimeter wall 70 and the adjacent inner wall 72 can vary
depending in part on the inventions of the barrier portion 30.
Accordingly, the inventions of gap portion 71 can be varied.
[0044] In some embodiments, a gap distance is provided
in which opposite edges of perimeter wall 70 and adjacent
inner wall 72 will be physically engaged by the correspond-
ing sides of carton panels associated with carton edges 60.
In other embodiments, the dimensions of the plastic layer 30
and corresponding opening can be relatively reduced in size
such that there is as sizable space formed between the
perimeter wall 70 and the adjacent inner wall 72. In some
embodiments of the invention, an adjacent inner wall 72
could be lacking in its entirety such that the fitment is held
in place only by the adhesive which engages carton edge
walls 60, opposite surfaces of an inner wall of perimeter wall
70, and corresponding panel edges of carton 10. Ideally, the
inner wall surfaces of perimeter wall 70 will physically
engage the corresponding exterior panel surfaces of carton
10. The subsequent application of a hot metal adhesive (not
illustrated) will adhere a fitment to the upper opening
defined between top panel 16 and left side panel 14. Pref-
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erably, the hot melt adhesive used to secure the fitment to the
carton provides a sealed barrier between the fitment and the
carton edges so as to prevent the unwanted migration of gas
or fluids between an exterior and as identified of the carton.
[0045] As best seen in reference to FIGS. 1 and 19, the
fitment 20 is supported at multiple locations relative to the
carton. The exposed carton edge walls 60 are positioned
within a gap defined between the lower fitment edges 70 and
72. In addition, a hinge region 22 of the fitment is supported
by a portion of the top carton panel 16. As seen in reference
to FIG. 19, the base of the fitment associated with the hinge
is angled relative to the rest of the hinge such that the hinge
portion 22 can engage a flat surface of panel 16. The
remaining portion of the fitment base is angled relative to
hinge portion 22 to accommodate the downward slant of the
exposed carton edge walls where the opening 50 is defined
between top panel 16 and side panel 14. Hinge region 22
also provides a high surface area contact with carton panel
16 which can be used as a location for an adhesive.
[0046] As seen in the FIG. 19, in one embodiment of the
invention, the rim portion 70 extends downwardly along the
respective edge walls of the carton so, as to provide for seal
integrity between the fitment and the carton. As a result of
the multiple attachment positions between the fitment and
the carton edge walls, a much stronger bonded structure
results. The fitment 20 is supported by the carton edges
which provides a stronger support than if a fitment was
residing entirely within a single panel of a carton. As such,
the fitment can withstand shipping and handling conditions
without being weakened and compromising the integrity of
the seal between the fitment and the carton.

[0047] As seen in reference to FIG. 20, the hinged top 26
can be maintained in an open configuration and is suffi-
ciently spaced from the opening of the pour spout that
contents can be poured through the carton and pour spout
without interference from the hinge top 26. Preferably, the
hinge 28 has an ability to maintain the top in any position
such that the hinge has sufficient low memory to maintain a
position without undesired movement or closure.

[0048] In, accordance with the present invention, it has
been found that moisture barrier properties of an extrusion
coated board will allow for an economical paperboard
packaging that has water vapor barrier properties that are
equivalent to packaging using high density polyethylene
(HDPE) bags or moisture barriers using aluminum or met-
alized oriented polypropylene (MOPP).

[0049] Both a method of forming a coated paperboard and
the resulting coated paperboard formed into a carton can be
provided by the inclusion into an extruded polymer layer a
nucleation agent. Typically, nucleating agents are used in
blown films associated with dry food packaging. Surprising,
it has been found that contrary to the expectations, a
nucleating agent can also bring about benefits in extrusion
coating HDPE polymer layers. The nucleating agent allows
for an extrusion coating process for cartons that provide high
moisture barrier HDPE extrusion coating for paperboards
for cereal and dry food packaging. This method involves
using calcium dicarboxylate salts and other listed nucleating
agents in the co-extrusion coating or extrusion coating in
tandem process. The temperature of the polymer melt in the
extrusion process is between 550 and 620° F., which is
significantly higher than the temperatures normally used for
film casting and film blowing processes. It, has been found
that with proper design of polymer structures for extrusion
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coating, the nucleation agent can effectively improve the
moisture barrier property of paperboard structure, having
HDPE barriers, by 20%.

[0050] US patent application (2008/0227900) and which
in incorporated herein by reference describes the use of
calcium dicarboxylate based nucleation agent in HDPE
blown film production. The patent teaches that the nucle-
ation agent doesn’t work equally for all the HDPE resins.
The effectiveness depends on the long chain branch index.
However, the patent was limited to HDPE blown film
applications for the nucleation agent. There was no teaching
or suggestion on use of a nucleation agent for high tem-
perature extrusion coating.

[0051] The resins for moisture barriers are HDPE, PP, and
mixtures thereof. The inclusion of a nucleating agent
requires a masterbatch of nucleation agent which can mix
and disperse quickly within the polymer resin in the
extruder. Masterbatches formulated according to U.S. Pat.
No. 7,491,762, and which is incorporated herein by refer-
ence, can be used.

[0052] The nucleation agent is subjected to high tempera-
tures during extrusion coating. In one embodiment, the
nucleating agent calcium 1,2-cyclohexanedicarboxylate was
subjected to temperatures from 450 F to 610 F sequentially
through the zones, of the extruder and the slot die. It was
surprisingly found that calcium 1,2-cyclohexanedicarboxy-
late was stable through the process and did not require
adjustment of extrusion temperatures to accommodate the
use of this type of nucleation agent. Other nucleating agents
can include Group II metal salts of organic dibasic acids,
organic pigments such as c-quinacridone and Cibantine Blue
2B, and aromatic amide compounds such as N,N'-dicyclo-
hexylterephthalamide and N,N'-dicyclohexyl-2,6-naphtha-
lene dicarboxamide present in a loading range of between
about 500 ppm to about 2500 ppm.

[0053] As discussed below, an effective amount of a
nucleating agent for HDPE includes of a nucleating agent at
a concentration of 2000 ppm. This has been found to provide
an effective amount of water vapor barrier properties when
used with a coating rate of about 13# to about 16# per 3000
sq. feet of board. As used herein, the term “effective
amount” includes amounts sufficient to achieve a reduction
in a WVTR values. One having ordinary skill in the art, and
without undue experimentation, would be able to evaluate a
structure for sufficient water vapor transmission rate values
depending upon the end use and as influenced by the type,
number and thickness of additional polymer layers present
in the substrate of an extrusion coated board structure.

[0054] Fast cooling or quench of the nucleated semi-
crystalline polymer by a chill roll immediately after draw-
ings of the polymer melt works against the function of
nucleation, crystallization, and orientation of the polymer.
Rapid quenching reduces the amount of crystal orientation
which can occur in the polymer. Rapid quenching promotes
crystalline structures which favors a high WVTR.

[0055] In contrast, polymers in film blowing process does
not experience such rapid changes of temperature. For
example, the temperature of HDPE can decrease from ~320°
C. to ~20° C. in just about 0.3 s in extrusion coating or
cooling at ~1000° C./s. In contrast, the temperature only
decreases from ~230° C. to ~115° C. (the frost line tem-
perature of HDPE) in a matter of 3 to 10 seconds in a blown
film process or cooling at 38 to 12° C./s.
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[0056] To solve this problem, instead of applying nucle-
ated semi-crystalline polymer directly against the chill roll,
an additional layer or layers of polymer are co-extruded and
fed at the position between the nucleated polymer layer and
the chill roll. The additional layer (s) will allow for a more
gradual cooling of the nucleated polymer and the results in
a better barrier layer.

[0057] A similar effect can also be achieved by using two
extruders in tandem. For example, the nucleated polymer is
cooled down by the chill roll at the first station, and reheated
as the web passes through the second station where the hot
melt of an additional polymer layer is drawn down on the
already cooled surface. The nucleated polymer is reheated to
the temperature where further crystallization can proceed.
The flexibility allows coaters without co-extrusion capabili-
ties to utilize a nucleator agent in the HDPE layer(s).
[0058] The additional polymer layer(s) also contribute to
the decrease the WVTR of the overall structure and provide
the function as a sealing layer for converting. Polymers for
the additional layer(s) include LDPE, LLDPE, mPE, tie
sealants and other heat sealable versions.

[0059] Furthermore, additional layer(s) of polymer can be
co-extruded adjacent the nucleated polymer layer and is not
in direct contact with the chilled roll. This arrangement
slows down the cooling process and increases the desired
activity of the nucleating agent.

[0060] The additional layer(s) may also improve adhesion
between the nucleated polymer and the substrate and further
decrease the WVTR of the overall structure. Polymers for
the additional layer(s) may include LPDE, LLDPE, poly-
propylene, Nylon, and adhesive tie layers.

[0061] Flame treatment of paperboard prior to coating also
contributes to the slowdown of loss of heat from the nucle-
ated polymer to the chill roll.

[0062] The laminates as described below, have a WVTR
value in the range of ~0 to 8 gm/m?*/day (~0 to 0.5 gm/100
in*/day) at 100° F. and 90% RH measured with Mocon
Permatran equipment according to procedures set forth in
ASTM F1249-06.

[0063] As used herein, the reference to extruded polymer
layers present on the paperboard substrate in referenced in
pounds. It is well known in the art, the coating weight given
in pounds is in reference to a board surface area of 3,000
square feet.

Example 1

[0064] A nucleation agent calcium 1,2-cyclohexanne
dicarboylate was blended with HDPE at a final concentra-
tion of 2000 ppm. The HDPE-Nucl blend (“blend”) was
coextruded with two layers of LDPE on a paper board with
the structure, paperboard/8# LDPE/13# HDPE-Nucl blend/
10# LDPE. In parallel, the above process was repeated
without addition of nucleation agent.

TABLE 1

Set temperatures (° F.) for the extruder for processing
LDPE/HDPE/LDPE structure by coextrusion.

Zone-  Zone-  Zone-  Zone-  Zone-  Adpater/
1 2 3 4 5 Pipe Die
LDPE 350 450 550 610 610 610 610
HDPE 350 450 550 610 610 610 610
LDPE 350 450 550 610 610 610 610
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[0065] The comparison of WVTRs with and without
nucleation agent of Example 1 indicates the inclusion of the
nucleating agent reduces the WVTR of the board structure
by 21%, achieving a WVTR value of 0.21 g/100 in*/day
compared to 0.27 g/100 in*/day.

Example 2

[0066] A nucleation agent was blended with HDPE at a
final concentration of 2000 ppm. The HDPE-Nucl blend was
coextruded with one layer of LDPE on a paper board. The
coated web passed through a chill roll, and then was
immediately coated with another layer of LDPE at the
subsequent extrusion station. The final structure was paper-
board/8# LDPE/13# HDPE-Nucl blend/10# LDPE. In par-
allel, the above process was repeated without addition of
nucleation agent

TABLE 2

Set temperatures (° F.) for the extruder for processing
LDPE/HDPE/LDPE structure by extrusion in tandem.

Station- ~ Zone-  Zone- Zone- Zone- Zone-  Adapter/

1 1 2 3 4 5 Pipe Die
LDPE 350 450 550 610 610 610 610
HDPE 350 450 550 610 610 610 610
Station- ~ Zone-  Zone- Zone- Zone- Zone-  Adapter/

2 1 2 3 4 5 Pipe Die
LDPE 350 450 550 590 590 590 590

[0067] Even though the structure was processed with

extrusions at two different stations, a 20% reduction of
WVTR. Achieving a WVTR value of 0.20 g/100 in*/day
compared to 0.25 g/100 in*day a single station without the
use of a nucleation agent.

Example 3

[0068] The paperboard structures from Examples 1 and 2
were converted into boxes for cereal packaging without
using bags.

[0069] This invention teaches a method to manufacture a
fiber based barrier board with polymer coatings, which
provide high stiffness, minimal curl and excellent moisture
barrier and gas barrier properties.

Example 4

[0070] An extrusion coated packaging board had the struc-
ture of 9% LDPE/11# PP/board/8# LDPE/16# HDPE blend/
8# LDPE. For comparison, a reference structure had 9#
LDPE/board/8# LDPE/16# HDPE blend/8# LDPE. Sheet
samples of size 29 cmx29 cm were cut from each board and
conditioned equally overnight. Boards coated with HDPE on
one side exhibits unacceptable levels of curvatures. The
board coated with HDPE on one side and PP on the other
side is substantially flat. The radius of the curled sample is
42 cm and that of the sample coated on both sides is almost
infinity.

Example 5

[0071] An extrusion coated packaging board had the struc-
ture of 14# LDPE/14# PP blend/board/8# LDPE/15# HDPE
blend/8% LDPE. The PP is blended with 10% LDPE. For
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comparison, a reference structure had 14# LDPE/14# PP
blend/board. Sheet samples (29 cmx29 cm) were cut from
each board and conditioned equally overnight. The refer-
enced board coated with PP blend on one side is curved. The
board coated with PP blend on one side and HDPE blend on
the other side is not curved.

Example 6

[0072] Two extrusion coated boards were manufactured
by the process described in examples 1 and 2.

[0073] Structure-1 comprised 12# LDPE/board/15#
HDPE blend/8# LDPE/10# LDPE.

[0074] Structure-2 comprised 12# LDPE/board/8# LDPE/
10# LDPE/15# HDPE blend.

[0075] For structure-1, in Example 6, the HDPE blend did
not contact chill roll in the extrusion nip assembly. In
comparison, the HDPE blend of structure-2 (Example 6) did
contact chill roll in the nip assembly. The results shows that
the WVTR of structure-2 is ~14% higher than structure-1.
By preventing contact of the HDPE blend directly with the
chill roll, the quench rate of the nucleation agent/HDPE
blend layer was slowed. The slower quench rate allowed for
a greater crystallization content of the HDPE blend and thus
a lower WVTR value.

[0076] HDPE blended with a nucleating agent is the
preferred polymer material for a moisture barrier. Imple-
mentation of HDPE coating can lead to curl in the coated
board. The inclusion of a PP layer is the preferred polymer
material for providing stiffness to the substrate and making
it less susceptible to curl.

[0077] U.S. Pat. No. 7,335,409, incorporated herein by
reference, describes using HDPE on both sides of a paper-
board substrate to reduce curl. The method requires equal
amounts of HDPE on both sides which are not an efficient
use of materials. Of course in the present invention, it has
been found that the inclusion of a layer of polypropylene
(PP) may be included to reduce or eliminate board curl that
results from the inclusion of a HDPE barrier layer. As seen
in examples 5 and 6, the inclusion of a polypropylene or
polypropylene blend on a side of the board opposite the
HDPE blended layer can eliminate the resulting curl that
otherwise exist without the inclusion of the PP layer. The
inclusion of a PP layer provides for a substrate which will
not curl by any polypropylene layer providing for a com-
pensating “stiffening” force to the HDPE blend layer as
extruded on the opposite layer of the paperboard.

[0078] As set forth in U.S. Pat. No. 7,335,409, there are a
variety of paperboard structures containing HDPE as a water
vapor barrier layer. To the extent such structures utilize an
extruded HDPE layer, any of the HDPE layers disclosed
could be modified according to the present invention to have
an effective amount of a nucleating agent added to the HDPE
layer as described, in the present invention. The inclusion of
an effective amount of nucleating agent within a HDPE layer
will serve to increase the crystalline structure of the extruded
HDPE layer and thereby improve the water vapor barrier
properties of the resulting substrate. In addition, the various
oxygen barrier layers and other barrier layers disclosed in
U.S. Pat. No. 7,335,409 can also be utilized in accordance
with the teachings of the reference, as modified with the
HDPE/nucleating agent barrier layer described in the present
application.

[0079] As used herein, LDPE includes pure LDPE, LDPE
and any ethylene acrylate copolymer blends, LDPE and
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ethylene vinyl acetate copolymer blend, LDPE and LLDPE
blend and LDPE and elastomers/plastomer blends.

[0080] PP includes pure PP and blends of PP and LDPE.
A preferred pure PP is PP homopolymer. Suitable moisture
barrier structures including PP layers can be seen in refer-
ence to FIGS. 21-25. In reference to FIG. 25, the composi-
tion of layer “X” can include, any combination of disclosed
or referenced barrier boards set forth in the application that
provides a moisture resistant barrier layer and with addi-
tional layers as indicated in FIG. 25 and which also provide
for a gas barrier layer. The gas barrier layers may be applied
as indicated to an interior board, in reference to a food
contact surface of the resulting container constructed from
the board. As disclosed herein, conventional tie layers cast
barrier layers in a heat seal layer of LDPE may be utilized.

[0081] HDPE includes pure HDPE and HDPE blended
with a nucleation agent. Preferred pure HDPE has a den-
sity=0.94 g/cm®. It is also believed that the inclusion of a
nucleating agent is described herein can be useful with a
medium density polyethylene (MOPE), such MDPE having
an density of between about 0.926 and about 0.940. Accord-
ingly, the barrier structures set forth in U.S. Pat. No.
6,372,317 having LDPE or MDPE present as a water vapor
barrier layer can have an effective amount of one of the
nucleating agents described herein included in the respective
LDPE or MDPE layers to bring about an improvement in the
WVTR values with the substrate and any resulting food
packaging made from the substrate. U.S. Pat. No. 6,372,317
is incorporated herein by reference.

[0082] These are advantages to having the HDPE with
nucleation agents (blend) positioned as far away from the
chill roll during the extrusion coating as possible, such as
placing a LDPE layer between the HDPE and chill roll. The
additional layer (s) wily mitigate the rapid cooling of the
nucleated HDPE and allow more time for the nucleation
agent to take function.

[0083] A similar effect can also be achieved by using two
extruders in tandem. The nucleated HDPE is cooled down
by the chill roll at the first station, and reheated as the web
passes through the second station where the hot melt of an
additional polymer layer is laid down on the already cooled
HDPE surface. The nucleated HDPE is reheated to above the
temperature where further crystallization and orientation can
proceed.

[0084] Gas barriers can also be used within the paperboard
substrates and may include polymers such as amorphous
polyamide (Grivory™, Selar™), polyamide such as nylon 6,
nylon 66, MXD6, and ethylene vinyl alcohol polymers, and
PET. The gas barrier can be a layer of a single polymer,
polymer blend or multi-layers of multi-components.

[0085] Depending on the positions and adjacent materials,
tie layers can be maleic anhydride grafted polyolefins,
ethylene acrylate copolymers, ethylene acid copolymers,
Ionomers, ethylene vinyl acetate copolymers, and ethylene
alpha-olefin copolymers.

[0086] While the present invention has been described in
connection with certain preferred embodiments, it is to be
understood that the subject matter encompassed by way of
the present invention is not to be limited to those specific
embodiments. On the contrary, it is intended for the subject
matter of the invention to include all alternatives, modifi-
cations and equivalents as can be included within the spirit
and scope of the following claims.
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What is claimed is:

1. An extruded paperboard laminate comprising:

a paperboard substrate having the first side and a second

side;

a first extruded layer of LDPE, extruded on to a first side

of the paperboard layer;

a layer of HDPE applied to the first layer, the HDPE layer

further comprising a nucleating agent;

a second extruded layer of LDPE applied the HDPE layer.

2. The laminate as defined in claim 1, wherein polymers
are coated on the paperboard by co-extrusion coating pro-
cess or extrusion coatings in tandem.

3. The laminate as defined in claim 1, wherein the
concentration of nucleation agent is between 500 ppm and
2500 ppm in the polymer resin after mixing in the extruder.

4. The process as defined in claim 2, wherein a melt
temperature at, an extrusion die is above 550° F. and below
650° F.

5. The extrusion process as defined in claim 2, wherein an
additional layer of polymer is applied to the nucleated
polymer by either coextrusion or extrusion in tandem.

6. The laminate as defined in claim 1, wherein its WVTR
is in the range of ~0 to 8 gm/m*/day (~0 to 0.5 gm/100
in*/day) at 100° F. and 90% RH measured with Mocon
Permatran equipment for ASTM F1249-06.

7. The laminate as defined in claim 1, wherein the paper
board is carton board, kraft board, solid bleached board,
solid unbleached board, white lined chipboard, or container
board.

8. The laminate as defined in claim 1, wherein the
nucleation agent can be Group II metal salts of organic
dibasic acids, calcium 1,2-cyclohexanedicatoxylate, organic
pigments such as c-quinacridone and Cibantine Blue 2B,
aromatic amide compounds such as N,N'-dicyclohexyl-
terephthalamide and N,N'-dicyclohexyl-2,6-naphthalene
dicarboxamide, and combinations thereof.

9. A method for manufacturing a heat sealable packaging
material comprising the steps of:

providing a paperboard substrate;

applying a water vapor barrier layer containing HDPE and

a nucleating agent as an extrusion layer on one side of
the paperboard substrate; and

applying an outer heat sealing layer to the substrate

wherein the HDPE and nucleating layer is positioned
between the paperboard substrate and the heat sealed
layer.

10. A paperboard substrate comprising a plurality of
extruded polymer layers wherein at least one of the polymer
layers is a water vapor barrier layer comprising an, extruded
layer of HDPE containing a nucleating agent which pro-
motes the crystallization of the HDPE extruded layer.

11. A paperboard substrate comprising a plurality of
extruded polymer layers wherein at least one of the polymer
layers is a water vapor barrier layer consisting essentially of
an extruded layer of HDPE containing a nucleating agent
which promotes the crystallization of the HDPE extruded
layer.

12. The extruded paperboard laminate according to claim
1 wherein the paperboard substrate as applied to a second
side of the substrate in an extruded layer of polypropylene.

13. The method according to claim 9 comprising the
additional step of applying an extruded layer of polypropyl-
ene to a paperboard substrate and on the side of the substrate
opposite the HDPE layer wherein the resulting substrate is
resistant to curling.
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14. A process of extrusion coating a moisture barrier layer
onto a paperboard substrate using a nip roller on one side of
the paperboard substrate and a chill roller on an opposite
side of the substrate comprising the steps of:

supplying a paperboard substrate;

supplying a melt curtain of at least two polymer layers to

the paperboard substrate, at least one of the two poly-
mer layers containing a moisture barrier layer of HDPE
containing a nucleating agent, wherein the moisture
barrier layer is separated from the chill roller by at least
a second layer of the at least two polymer layers,
wherein the nucleating agent present in the HDPE
coating is quenched at a slower rate than if the moisture
barrier layer was in direct contact with the chill roller.

15. The process according to claim 14 comprising the
additional step of reheating the paperboard surface having
an extruded barrier layer of HDPE containing a nucleating
agent, thereby increasing the activity of the nucleating agent
within the HDPE containing barrier layer.

16. A carton with a fitment comprising:

a carton having a top panel, a bottom panel, a first side

panel, a second side panel, a front panel, a rear panel,
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the first side panel having a height less than the second
side panel, thereby defining an angled portion between
the top panel and the upper edge of the first side panel;

an opening defined within the angled portion;
a reclosable fitment positioned above opening, the fitment

having a top portion reversibly engaging a base, the top
portion and the base connected by a hinge along a rear
wall of the base, the base further defining a front edge
wall perpendicular to the base, the front edge wall
having an inner surface engaging a portion of the first
side panel, a first side wall perpendicular to the base,
the first side wall having an inner surface engaging a
portion of the first side panel, a second side wall
perpendicular to the base, the second side wall having
an inner surface engaging a portion of the second side
panel; and

a rear edge wall of the fitment defining an angle greater

than 90° relative to a claim of the base, the rear, edge
wall engaging an upper surface of a portion of a top
panel in a substantially flush engagement.

#* #* #* #* #*



