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CONTAINERS FOR HOLDING MATERIALS

CROSS-REFERENCE

BACKGROUND OF THE INVENTION
{0002] Packaging used for containing liquids can generate large amounts of waste. In some cases,

packaging used for containing liquids can be recycled. Packaging used for contaiming liquids has been

described in PCT Publication No. WO 2007/0066090.

[0003] Traditionally, many beverages such as wine, beer and milk have been supplied 1n glass
bottles. The glass used to make these bottles may itself be recycled. However, the energy required to
make the bottles is high. Also, the weight of the resulting packaging 1s high, increasing the amount of
energy required to transport the products. While the glass can be recycled, this does require that the
bottles are separated from other waste, for example by users separating the glass bottles from other
household waste for collection. Therefore, it is often the case that glass bottles are disposed of with other
waste. In this case, the glass bottles may be disposed of in a landfill site. This is a problem since, unlike
some other forms of waste, glass is not biodegradable.

{0004] More recently, it has become common to use bottles made from plastics, such as PET or

HDPE, for liquid such as water, juice, carbonated drinks, or milk. In this case, it is common for the
bottles to be formed from virgin, i.e. non-recycled, material to ensure that the liquid contained within the

bottle is not contaminated as could be the case if the containers were formed from recycled matenal.

While the material itself could be recycled if separated from other waste, as with glass bottles this

frequently does not occur due to the need for the waste producer, such as a householder, to separate the
containers from other waste material. Again, if the container is disposed of in a landfill site or the like,
the bottle is not biodegradable. Also, bottles take up a volume larger than that of the material itself due to

their hollow, rigid, structure, and therefore take up an excessive amount of space m a landfill site.
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[0005] WOItz %L(ggs’lggsgeen proposed to package liquid in laminated cardboard ggr};g{rslégg,%g?gggmple in
containers marketed by Tetra Pak. In this case, the cardboard from which the body of the container is
formed may be virgin or recycled material. The cardboard is laminated with a waterproof coating. This
ensures that the container is able to hold liquid and also acts as a barrier between the liquid and the
cardboard, which can prevent contamination of the liquid from the cardboard. This is especially needed
where the cardboard is formed from recycled material. A problem with such packages is that they are
difficult to recycle, and the waterproof coating prevents them fully decomposing. The problem i1s
exacerbated when a plastics dispensing nozzle or cap is formed as part of the package for dispensing the
contents. This is another component that would need to be separated before the container can be recycled
or parts of this be allowed to decompose.
[0006] In some countries, liquid such as milk is packaged in bags. However, these bags have little
structural stability, and therefore are difficult to transport and to stack on shelves. They are often not re-
sealable, making them hard to hold and carry.
[0007] It is known to package wine in boxes. These comprise a box body, typically formed of
laminated cardboard, which provides the structure for the package. A bag is provided within the box, the
wine being contained within the bag. A dispensing tap i1s often connected to the bag, and when in use is
arranged to protrude through a side opening in the box. In such instances, the spout is made to protrude
or hang outside of the box for dispensing. The weight of the liquid is usually distributed along the box
bottom and is not supported by the dispensing tap protruding from the box. For the efficient disposal of
such a container, each of the parts made from different materials would be also separated, namely the bag

from the box, the dispensing tap from the bag, and the lamination from the cardboard forming the box.

This separation of packaging components is difficult and prevents such packages from being disposed of

or recycled efficiently.

[0008] Furthermore, in some cases bottles or other liquid containers contain additional, separable

components that do not make it into a recycling bin. For example, loose caps, straws, and plastic

tamperproof or tamper-evident devices can contribute to overall litter in the environment. Even if bottles
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make it into a recycling bin or garbage can, their caps or other types of closures often end up as general

litter.
[0009] Therefore, there is a need for improved containers that have a reduced negative impact on the

environment while providing consumers with enhanced functionality and design features.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] The features and advantages of the invention may be further explained by reference to the
following detailed description and accompanying drawings that sets forth illustrative embodiments.
[0012] Figure 1 is a diagram of a container comprising a molded fiber or pulp-molded skeleton, a
liquid-holding bag, and a closure.
[0013] Figure 2 is a diagram of a vessel with an attached neck.
{0014] Figure 3 is a cross-sectional view of a container with a vessel connected to a fiber-molded or

pulp-molded skeleton through a neck.

[0015] Figure 4 is a cross-sectional view of a container with strengthening features near the neck
area of the container.

[0016] Figure 5 is a cross-sectional view of a container with a tamper-evident seal.

[0017] Figure 6 is a diagram of a container with a vessel having flanges for secuning the vessel to a
fiber or pulp-molded body.

[0018] Figure 7 is a diagram showing a tamper evident seal attached to a vessel.

[0019] Figure 8 is a diagram showing a lid for a container.
[0020] Figure 9 is an illustration of a flexible bag container.

j0021] Figure 10 is an illustration of a container with a clamshell-type skeleton that supports a

flexible liquid-holding bag, shown in an open position.
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[0022] Figure 11 is an illustration of a container that 1s formed with a skeleton that has features that

facilitate separation of the skeleton from a liquid-holding bag contained within the skeleton.

[0023] Figure 12 shows a pulp molded shell with features that project above and below the parting
line.

[0024] Figure 13 shows a shell with protrusions or indentations to provide rigidity to the shell and
facilitate friction fitting to a fitment.

[0025] Figure 14A shows a side view of a pulp molded shell with a flat base.

[0026] Figure 14B shows a bottom view of a pulp molded shell with a flat base.

[0027] Figure 15A shows a multi-part shell.

[0028] Figure 15B shows a bag positioned for mating to a shell part with an insert molded piece.
[0029] Figure 15C shows a shell part with an insert molded piece.

[0030] Figure 16 shows a pillow style bag with an edge-mounted fitment.

[0031] Figure 17 shows a bag with a face-mounted fitment.310

{0032] Figure 18 shows a fitment attached to a shell by interference friction interlock.

[0033] Figure 19 shows a fitment attached to a shell by mechanical deformation.

[0034} Figure 20 shows a fitment attached to a shell by heat stakes.

[0035] Figure 21 shows a fitment mated to a shell by heat stakes.

DETAILED DESCRIPTION OF THE INVENTION
[0036] While preferable embodiments of the invention have been shown and described herein, 1t will
be obvious to those skilled in the art that such embodiments are provided by way of example only.
Numerous variations, changes, and substitutions will now occur to those skilled in the art without
departing from the invention. It should be understood that various alternatives to the embodiments of the
invention described herein may be employed in practicing the invention.
[0037} The invention provides for containers comprising components selected from the group
consisting of a liquid-holding vessel, a closure, and a skeleton. The container components, including the

liquid-holding vessels, fitments, closures and skeletons described herein can be interchanged or combined
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with various ullustrations of the invention. Any of the aspects of the invention described herein can be

combined with other container components known to those skilled in the arts.

10038} The containers described herein can be used for the delivery and/or storage of beverages for
human consumption or for the delivery of other materials not for human consumption. Examples of
materials that can be contained include beverages, syrups, concentrates, soaps, inks, gels, solids, and
powders. The vessels, which may be liquid-holding vessels, can be preferably comprised of one type of
material, facilitating full recycling of the materials. In other embodiments of the invention the vessel
assembly can be significantly of one type of material while a component such as a cap or tamper prootf
seal may be made of a different material better suited to its purpose.

[0039] The liquid-holding vessel can be coupled to a structural chassis or skeleton to support the
vessel during shipping and handling. The fluid can be dispensed from the container by pouring, sucking,
squirting, or other means. The structural chassis can prevent collapse of the vessel and resist side force on
the container sufficient to allow the container to be picked up in one hand and the beverage to be
dispensed in a controlled fashion.

[0040] Figure 1 shows an illustration of a container comprising a liquid-holding bag supported by a
molded fiber or pulp-formed skeleton (110). The molded fiber or pulp-formed skeleton can comprise one
or more openings {120) for viewing the contents of a liquid-holding bag contained within the fiber
molded or pulp-formed skeleton. The liquid-holding bag can be formed of an optically transparent
material. The container can also comprise a closure (130). The closure can comprise a retaining collar
(140) and a cap (160). The container can also have a gripping or grasping area (170) for gripping or
grasping the container by a user.

[0041] The liquid-holding bags or vessels herein can be formed of a polymer or other liquid-
impermeable material. The polymer or other liquid-impermeable material can be food-grade for storage
of consumable pfoducts. The liquid-holding vessel can be flexible or compressible. In some
embodiments of the invention, the amount of polymer used to construct the liquid-holding vessel 1s
minimized for a given vessel volume. The minimization of polymer used for construction of the liquid-

holding vessel can reduce the negative environmental impact associated with production or disposal of the
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container. In other embodiments of the invention, the liquid-holding vessel can comprise a seam for

providing shape to the hiquid-holding vessel. In some cases, the vessel can be formed of a single and
uniform polymer allowing for an enhanced product life cycle.

[0042] The closures herein can be attached near openings of liquid-holding vessels to allow for
reversible sealing of liquid-holding containers and dispensing of liquid from the vessels within. A closure
can be preferably formed of a polymer or any other liquid-impermeable material. In some embodiments
of the invention, the closure and the liquid-holding vessel are formed from polymers belonging to one
recycling group or are formed from the same type of polymer. In some embodiments of the invention, the
fitment is constructed of a single polymer type and the liquid-holding vessel 1s formed of multiple
polymer types. Formation of the closure and the liquid-holding vessel from the same type of polymer or
from polymers belonging to one recycling group can allow for simplified and/or reduced-cost recycling.
A type of polymer can comprise polyethylene terephthalate (PET), high-density polyethylene (HDPE),
polyvinyl chloride (PVC), low density polyethylene (LDPE), polypropylene (PP), polystyrene (PS), and
other polymers. The polymer can be an FDA-approved plastic. The recycling groups can comprise
plastic identification codes 1, 2, 3, 4, 5, 6, and 7. A recycling group can comprise a set of plastic or
polymer types that can be recycled together using a recycling process that does not require separation of

the plastic or polymer types prior to the recycling process.

[0043] In some embodiments of the invention, the amount of polymer used to construct the closure is
minimized. The minimization of polymer used to construct the closure can reduce the negative
environmental impact associated with production or disposal of the closure.

[0044] The closures herein can be mechanically attached to an open end of a liquid-holding vessel
through robust means, such as ultrasonic welding, heat sealing or other methods familiar to any skilled in

the art. The closure can be comprised of a single centrally located neck with an annular retaining collar

extending outwardly from an unattached end of the centrally located neck that retains the neck to features
on a structural chassis or skeleton. The annular retaining collar can be shaped to establish a secure

connection to the central neck though the engagement of an inner portion of the retaining collar with

appropriate ridged features on an outer portion of the neck. An outer portion of the retaining collar can be
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shaped to retain a top portion of the structural chassis or skeleton. In one embodiment of the structural

chassis or skeleton where the configuration of the structural chassis or skeleton is similar to a clamshell,

the annular retaining collar can provide secure closure of the clamshell. Those skilled in the art will be
aware that the function of the retaining collar could be performed by other devices such as elastic
banding, adhesive or non-adhesive tape or film, cord, metal banding, heat-shrink tubing, adhesive or non-
adhesive paper labels, sealing wax, etc.

[0045] Closures herein can also include a tamper-evident seal. The tamper-evident seal can indicate
whether or not a container has been opened. The tamper-evident seal can be formed of a paper, a
polymer, a wax, or any other liquid-impermeable material. In other embodiments of the invention, the
tamper-evident seal is not formed from a liquid-impermeable material. The tamper evident seal can be a
film or other thin and lightweight material covering an opening or aperture. In some embodiments of the
invention, the tamper-evident seal and the other components of the closure are formed from the same
polymer type or from polymers belonging to a single recycling group. The tamper-evident seal can be
designed such that breaking the tamper-evident seal does not release components from the container. In
other embodiments of the invention, the tamper-evident seal 1s broken by release of a component of the
tamper-evident seal from the container. The tamper evident seal can be broken by an initial biting or
other user action on an aperture of the container.

[0046] In some embodiments of the invention, a tamper-evident feature or seal that 1s coupled to a
bag can be configured such that breaking, destruction or unsealing of the tamper-evident seal results 1n
formation of an opening in the bag. The can be designed by selecting a tamper-evident feature that
possesses an adhesive strength or adherence strength that 1s greater than the strength of the bag or a tear

strength of the bag. The adherence strength can be the adherence strength between a portion of the
tamper-evident feature to the bag. This configuration can result in the formation of an opening in the bag

by tearing the bag when the tamper-evident seal is broken or removed.

[0047] A fitment, which may also be referred to as a neck herein, can include a closure, which may

be used for reversible closure and opening of a vessel, and one or more parts or features that are

complementary to one or more features or parts on a shell or skeleton. The fitment can be welded or
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otherwise attached to a bag. The fitment can be secured to a pulp shell, thereby securing a bag to the

skeleton via the fitment.

10048] The neck or fitment portions for the containers provided herein can be formed with a
generally cylindrical or oval section forming an opening that allows communication between the inside
and outside of the liquid-holding vessel by a fluid path. The fluid path can be interrupted by an integrally
molded tamper-evident seal with features allowing the seal to be removed by hand of a user before
extraction of fluid from within the liquid-holding vessei.

[0049] Furthermore, a neck or fitment can be formed with a plurality of flanges or registration
features extending radially or circumferentially outwardly from the outer cylindrical or oval surface,
spaced apart and located in such a way as to provide an interlock with features formed near the top of the
structural chassis or skeleton. The structural chassis or skeleton can also comprise one or more flanges or
registration features to mate with flanges or registration features of the neck. The secure interlock
between the neck and the structural chassis or skeleton can prevent any relative movement along a long
axis of the neck, or about the long axis of the neck. In some cases, rotational movement may be allowed
between the chassis and neck about the long axis. The flanges or registration features may be secured to
the neck or the skeleton by a glue, and adhesive, or by any other methods or compositions described
herein. In some embodiments, the neck or fitment can include a melt part that may comprise a thin film
or other meltable part. The skeleton can be secured to the neck by melting or welding the melt part,
which can resolidify and form an adhesive or physical connection between the skeleton and the fitment.
The flanges or registration features of the neck may be secured to the flanges or registration features of
the skeleton by an adhesive, a glue, or by any other methods or compositions described herein. The

flanges or registration features of the neck can be complementary to the flanges or registration features of

the skeleton.

[0050] The outer skeletons in accordance with the invention herein can comprise any structural body
that provides an enclosure and support to a liquid-holding vessel. The weight of the liquid-holding vessel

may be supported by the skeleton. In some cases, the weight of the liquid-holding vessel may be

preferably supported at a neck area only, which 1s connected to the skeleton. The skeleton can be formed
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of any material suitable for providing structural support. In some configurations, the skeleton can have

sufficient structural rigidity to provide a gripping or grasping area for a user’s hand and/or to prevent
compression of a liquid-holding vessel contained within the skeleton. The gripping or grasping area can
be positioned about the liquid-holding vessel, such that the liquid-holding vessel is between two points on
the gripping or grasping area. In such a configuration, the liquid-holding vessel can exhaust its contents
naturally as the liquid-holding vessel collapses. A fitment, described herein, may also be designed to
facilitate gripping or grasping of a container described herein. The fitment can have grooves, reinforced
surfaces, or friction pads to facilitate gripping or grasping.

[0051] The material used for forming the skeleton need not be food-grade, as the liquid-holding
vessel can prevent contact of any liquid contained within the liquid-holding vessel with the skeleton
during storage of the liquid or during dispensing of the liquid. The skeleton can comprise biodegradable
materials, such as molded fiber or pulp or paper. For example, the skeleton may comprise 100% post-
consumer fiber or pulp feedstock. In another example, the skeleton may comprise 100% recycled
corrugated fiberboard and newspaper. The skeletons or other materials described herein can include
virgin pulp fiber. The skeleton can comprise type-2 molded fiber, type-2A thermoformed fiber, type-3
thermoformed fiber, type-4 thermoformed fiber, molded fiber, X-RAY formed fiber, infrared formed
fiber, microwave formed fiber, vacuum formed fiber, structural fiber, sheet stock, recycled plastic or any
other structural material. Any of the materials that may be used to form the skeleton may be used 1n any
of the embodiments described herein.

[0052] The skeleton can be formed from one or more sheets of material that are laminated, folded or
glued together. The sheets of material can comprise hinges, joints, creases, interlocks, flanges, or tlaps
for simplified folding of the sheets to form the skeleton.

[0053] In some embodiments of the invention, the skeleton comprises a fiber or pulp-molded body.
The fiber and pulp-molded body can be a hollow shell, a clam shell, a two-piece shell, a multi-piece shell,
or a combination thereof. The hollow shell can be a one-piece fiber or pulp-molded body where a liquid-
holding vessel is placed on the interior of the hollow shell through an opening of the hollow shell. The

clam shell can be a fiber or pulp-molded body with a hinge that is folded around a liquid-holding vessel.



CA 02735866 2011-03-01

. WO 2010/030958 . , PCT/US2009/056754
The hinge can be located on any side of the clam shell. For example, the hinge can be along a bottom

edge or side edge of the skeleton. The clam shell and/or the liquid-holding vessel can have flanges and/or
interlocks for securing the clam shell to or around the liquid-holding vessel. The two-piece shell can
comprise two fiber or pulp-molded body pieces that can enclose a liquid-holding vessel. The two pieces
can have interlocks or flanges for securing the pieces to each other. The two-piece shell can be a two-part
assembly of two cup-like parts that are assembled to one another with their open ends facing one another
that can enclose a liquid-holding vessel. A multi-piece shell can comprise a fiber or pulp-molded body
piece with a hinge or a two-piece fiber or pulp-molded body combined with a belly band and/or an end
cap for securing the multi-piece shell in a closed form around a liquid-holding vessel. Pieces of the
skeleton can be held in place by an adhesive, a label, a mechanical deformation, or any other means
known to those skilled in the arts.

[0054] The skeleton can be shaped for incorporation of functional features. In some embodiments of
the invention, the skeleton can comprise openings or cut-outs. The openings or cut-outs can be located on
any side or surface of the skeleton. The openings or cut-outs can provide multiple functions. These
functions can include reducing the amount of material used to form the skeleton, reducing the weight of
the skeleton, allowing for viewing of the contents of the container, allowing for the positioning of
stiffening rib features, retaining an interlock feature from another piece of the skeleton, providing features
for enhancing the ability to grasp the skeleton, providing features for separation from the liquid-holding
vessel, and increasing the ability to collapse or compress the skeleton. The openings or cut-outs can be
formed during molding of the skeleton, or can be die-cut or water-cut after molding of the skeleton.
[0055] The skeleton, which can be pulp molded, can have features that extend below or above a tool
parting line, as shown in Figure 12. The parting line is shown as the dashed line in Figure 12 and arrow
2505 points toward one of the dashed lines. The four dashed lines indicate a parting line plane. The
parting line indicates roughly where two sides of the skeleton meet once the skeleton is in a closed
position. A horizontal parting line flange, typical of the pulp molding process, can be seen running around
the perimeter of the part plane except around the edges at 2503. In comparison, arrows (2503) point

toward an edge of the skeleton that does not have a parting line flange. Instead, the skeleton extends

10
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vertically beyond the parting line. Although Figure 12 shows a skeleton having a bottom edge without a

parting line flange, any edge can be designed without a parting line flange. The absence of a parting line
flange can allow for a flat surface to be formed when that edge is joined to another edge of the skeleton
that also does not have a parting line flange. As described and shown later herein, the flat surface can
allow for a container to sit stably on a flat surface. As shown in Figure 12, the containers described
herein can have a bending part or seam (2507) that allows for pulp molded or any other container to be
folded into a closed configuration.

[0056] In some embodiments, features may project below the parting line, e.g., the features near the
top of the skeleton (2501). As shown in Figure 13, the features in the skeleton may be complementary to
features on the fitment (3303), and can be used to integrate the skeleton and the fitment. The shaped
portions of the skeleton can be complementary to the shape of a fitment that 1s to be mated to the
skeleton. Grooves and/or ridges in the fitment may align with grooves and/or ridges in the skeleton. The
features are not limited to grooves or ridges, and may also include, divots, dimples, rectangular shapes,
annular flanges with ribs and/or a series of ribs that key into the fitment. The complementary features can
reduce rotation of the fitment relative to the skeleton. The features on the skeleton and/or fitment, such as
dimples and divots, can increase adherence of glue or other adhesives that may be used to secure the
fitment to the skeleton. The features can be designed to mate with a fitment by friction, mechanical

deformation, heat stakes (described herein), or any other manner known in the art. As shown in Figure
13, the portions projecting below the part line can also have stiffening protrusions (3301) that extend
along the areas that may engage with the fitment (3303). These areas may be circumferential. These
protrusions can provide structural rigidity to the skeleton. Alternatively, these features can allow for
holes that are designed to facilitate dismantling of the skeleton.

[0057] In other embodiments, features can extend beyond the parting line, such as those shown near
the base of the skeleton (2503). The features on the skeleton, e.g., the features near the base of the
skeleton (2503), may be of equal or unequal size, can be designed such that they overlap, or can be

designed such that one feature inserts through a slot in the other feature. Overlapping features can allow

for the two sides of the skeleton to be secured to each other without adhesives. The features can be
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designed such that sides of the skeleton are prevented from separating once one feature is inserted through

a slot in another feature. For example, a first feature on one side of the skeleton may be shaped like an
arrowhead and a second feature on another side of the skeleton can have a slot. The arrowhead shaped
feature can be inserted through the slot of the second feature, where the arrowhead prevents the sides
from becoming separated. Other shapes, such as hook-shapes, L-shapes, Y-shapes, and T-shapes, can be
used to secure one feature to the other feature. The features can extend in the plane of the skeleton
portion that they originate from, or the features can extend in a plane other than the plane of the skeleton
portion that they original from. For example, features at the base of the skeleton (2503) shown in Figure
12 can extend toward features at the top of the skeleton (2501). Angled features can allow for a variety of
locking shapes to be formed, such as hooks. The features can be formed during the molding process
and/or can be modified after pulp molding by folding or any other method known in the art. 'The feature
may or may not need to be deformed to be inserted through the slot of the second feature.

[0058] Overlapping features can allow for a flat surface to be formed from two pulp-molded parts,
pieces, or halves. For example, Figure 14A shows a side view of the bottom part of a skeleton in a closed
position and Figure 14B shows a bottom view of a skeleton in a closed position, where the bottom surface
(2607, 2605) sits flat with no parting line flange. The bottom surface may be flat or sit flat with the
absence of a parting line flange. In comparison, the side surface shows an external flange (2609, 2611).
In some embodiments, the flange can be formed internally, externally, or both internally and externally.
[00359] Figure 14A and Figure 14B also show that the pulp molded skeleton can have angles between
walls that. are about 90 degrees, as shown by the dashed line. In Figure 14A, the dashed line (2601)
indicates an angle between the base and a side wall. This angle can be between about 80 to 100 degrees,
about 85 to 95 degrees, or about 90 to 93 degrees. The angle can allow for a flat base. Angles shown
(2601, 2602) work together to form a generally flat base from the overlapping base surfaces. In Figure

14B, the dashed line (2603) indicates an angle between two side walls. This angle can be about, greater

than about, or less than about 80, 85, 90, 95 degrees.

[0060] In some embodiments, the skeleton can be formed from multiple parts, some of which can

have insert molded pieces, as shown in Figure 15. Figure 15A shows a skeleton formed from a first part
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(4801) and a second part (4802). Figure 15B shows the first part (4811) separated trom the second part.

The first part (4811) has an insert molded piece (4809) which, as shown, is a receiver part that can mate
with a fitment on a bag (4805). An arrow (4807) indicates how the fitment of the bag is attached to the
insert molded piece of the first part. Figure 15C shows a cross-sectional view of the first part. The insert
molded piece (4813) can be molded with the skeleton (4815) during the molding process. The insert
molded piece can be placed in the mold prior to formation of the skeleton. Once the skeleton 1s formed,
the insert molded piece is integrated with the skeleton and removed from the mold with the skeleton. The
insert molded piece can be any type of material. For example, it can be plastic, pulp, paper, cardboard,
metal, or glass. The insert molded can be the same type of material as the skeleton. The insert molded
can be separated from the skeleton by a user, which can allow for proper separation of materials for
recycling, disposal, or reuse. The insert molded piece can also increase the stability or rigidity of the
skeleton. For example, an insert molded piece can be designed such that it reinforces the base, sidewalls,
or neck area of the skeleton. The insert molded piece can be a solid piece with or without an aperture.
The insert molded piece can mate to a fitment on a bag by friction, mechanical deformation, heat stakes,
snaps or locks, or any other manner described herein or known to one skilled in the art.

[0061] The skeleton can be shaped for improved shipping or storage characteristics. The skeleton
can have a design such that the skeleton can stack against other skeletons in a space-efficient manner. In
some embodiments of the invention, the skeleton can be designed to fit into a carrier. The carrier can
provide structural support to prevent breakage or damage to the container during transport.

[0062] The liquid-holding vessels herein can be secured within and supported by a skeleton. The
skeleton can be designed such that the liquid-holding vessel can be secured within the skeleton without
adhesives. A neck is adjoined to the vessel in preferable embodiments of the invention that in turn 1s
supported by the skeleton. For some applications, only portions or specific locations of the liquid-holding

vessel are secured to the skeleton.

[0063] In some embodiments of the invention, the skeleton can comprise of stiffening features near

the neck area or other areas such as ribs, gussets, tabs, flanges, and other details to support the weight of
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ensure that the shape of the skeleton allows for stable stacking.

[0064] The liquid-holding vessel can have a volume that 1s greater or less than an interior volume of
the skeleton. A liquid-holding vessel with a volume greater than an interior volume of the skeleton can
utilize the skeleton as a structural support. In some embodiments of the invention, the liquid-holding
vessel comprises a shape such that a first portion of the liquid-holding vessel may be supported by the
skeleton and a second portion of the liquid-holding vessel may not be supported by the skeleton.

[0065] For reduction of negative environmental impact or other purposes, all of the components of
the containers can be configured such that they are attached, or can be reattached by the user, to the
container. Furthermore, the containers can be configured such that no component is released from the
container throughout the life cycle of the container.

[0066] The liquid-holding vessel and skeleton can be recycled after use. The container can be
designed such that the liquid-holding vessel and the skeleton can be separated prior to being subjected to
a recycling process or prior to disposal. The liquid-holding vessel and skeleton can also be refilled and
reused. In such instances, the liquid-holding vessel can be separated from the skeleton without damaging
or destructing the skeleton. In some embodiments of the invention, the liquid-holding vessel may be

formed from polyethylene and the skeleton may be formed from paper. In some instances, only two
material families can be used to form the container, while in other instances various numbers of materials
or material families can be used to form the container.

[0067] Separation of the liquid-holding vessel and the skeleton can be facilitated by a minimization
of attachment points between the liquid-holding vessel and the skeleton. In some embodiments of the
invention, the attachment points are weakened to allow for breakage. Separation of the liquid-holding
vessel and the skeleton can improve the ability and/or ease of recycling the container by a given recycling
process.

[0068] Figure 2 is an illustration of a liquid-holding bag (210). The liquid-holding bag can be
attached by bonding, sealing or welding to a neck (250). The liquid-holding bag can be bonded, sealed or

welded to a lower portion of the neck. Bonding, sealing or welding of the liquid-holding bag to the neck
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can create a substanuially water-tight seal between the neck and the hquld-holdmgco::{g.s 1 ne/t)onamg,

sealing or welding can be such that the weight of the bag or the contents therein can be supported. The
neck can form a portion of a closure for the liquid-holding bag. Components of the container, including
the neck, the liquid-holding bag and the closure, can be formed from the same polymer, from polymers
belonging to the same recycling group, or from polymers of the same type. The neck can be rigid, semi-
rigid, or flexible. The neck can comprise an aperture (240) that can be used for dispensing a liquid from
the container. The aperture (240) can be ribbed for sealing against a cap. The neck can comprise one or
more flanges (230) for mating the neck with a molded fiber or pulp-formed skeleton.

[0069] The liquid-holding bag can also comprise a seam (220). The seam can be formed during
welding or joining of polymeric materials used to form the liquid-holding bag. The seam can be formed
along a vertical, horizontal or diagonal plane of the liquid-holding bag. In other embodiments ot the
invention, the seam can have any shape and is not necessarily along a single plane of the liquid-holding
bag. The seam can have a minimal amount of polymer, so as to reduce the weight of the liquid-holding
bag. In other embodiments of the invention, the seam is designed to provide structural shape to the
liquid-holding body. For example, the seam can be thickened or designed to be filled with a gas, which
may add integral structure to the vessel through pressurization.

[0070]) Fitments can be attached to bags in a variety of manners. For example, fitments can be edge-
mounted or face mounted. A pillow style bag with an edge-mounted fitment is shown in Figure 16. The
edge-mounted fitment (2703) can be attached at an edge of the pillow-style bag (2701). The bag can be
similar to any other bag described herein. It can have a gusset to allow for expansion of the bag. The bag
can be formed from a single piece of plastic or multiple pieces of plastic. The thickness of the bag can be
such that it can be welded to a fitment using a single welding temperature and/or time.

[0071] Another bag with a face-mounted fitment is shown in Figure 17. Face-mounted fitment
(2801) can be designed such that it can be welded to the face surface of the bag that is formed with a
Vertical Form Fill and Seal Machine. The face-mounted fitments can be designed to have a section or
portion (2803) that has a similar thickness or welding temperature of the film used to form the bag. In

some embodiments of the invention, the face-mounted fitment and the bag are manufactured of the same
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polymer, compatible polymers, or polymers of the same class. These classes can be recycling classes or

groups. The recycling groups can comprise plastic tdentification codes 1, 2, 3, 4, 5, 6, and 7. A recycling
group can comprise a set of plastic or polymer types that can be recycled together using a recycling
process that does not require separation of the plastic or polymer types prior to the recycling process. The
face-mounted fitments can have screw caps for closure, or may have any other type of closure described
herein. The face-mounted fitments can have any type of tamper-evident seal described herein.

[0072] The face-mounted fitments can be attached to a bag using a variety of methods. A fitment
can be attached to a plastic sheet prior to the formation of a bag. Attachment of the fitment to the plastic
sheet prior to bag formation can improve the attachment between the fitment and the plastic sheet, as well
as reduce stress on the final bag formation. In some embodiments, this process can be performed inline
with a process for producing a vertical form fill seal (VFFS) bag. Alternatively, a face-mounted fitment
can be installed on a plastic sheet in a process that is not inline with a VFFS process. Separating the
fitment attachment process from the bag formation process can help avoid complications in the bag
manufacturing process. Alternatively, combining the fitment attachment and bag formation process can
help reduce the footprint or required space for the fitment attachment and bag manufacturing process. In
some embodiments the fitment can be applied through an adhesive strip after or before the pouch has
been formed and filled. The fitment can be designed so that the tamper evidence seal perforates the bag
when removed to release the liquids for pouring. In some embodiments, no heat welding is required
reducing the risk of manufacturing malformations, cost and carbon footprint. The face-mounted fitment
(or any other fitment type described herein) can also have features that help form or reinforce a side of a
shell that encloses the bag. For example, a fitment and a card and a plastic sheet can be welded or
otherwise combined in a process prior to formation of a bag, which may be formed by welding the plastic
sheet to another plastic sheet. The card can be designed for a variety of purposes. It can be designed to
improve the strength of attachment between the fitment and a shell, to form a side of the shell, and/or to
improve the strength of a shell wall. A fitment (such as a face-mounted fitment or any other fitment that

can be used to close a bag) can have features that provide structural benefit, wear-resistant areas, and/or

friction pads.
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{0073] The plastic used for the VFFS process, or any other process used to form bags or pouches,

can be made of a single type of polymer or multiple types of polymer. The plastic can be selected to
exhibit impermeability or reduced permeability to a material to be contained within the bag. For example,
the plastic can be polyethylene. The plastic can bave layers of polyethylene that have been produced at
varying densities.

(0074] Face-mounted fitments are described in U.S. Patent Nos. 6,237,308, 5,288,531, 4,709,528,
7,076,935, 6,874,299, 6,826,892, 6,794,053, 6,237,308, 5,363,966, and U.S. Patent Application No.
20060111224,

[0075] In some embodiments of the invention, the liquid-holding bag and closure can be formed
from a polymer. The liquid-holding bag and closure, having a given volume, can be formed of a given
amount of polymer. The liquid-holding bag can be formed of a minimal amount of polymer since the
liquid-holding bag can be supported by a molded fiber or pulp-formed skeleton. The amount of polymer
used to form the closure can be minimized using the closures described herein, or any other type of
closure known to those skilled in the arts.

[0076] The amount of polymer required for the formation of the liquid-holding bag, neck, and the
closure can be less than 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 20, 25, or 30 grams of polymer per liter
contained within the liquid-holding bag and the closure. The amount of polymer used to form a given
container can be broken down into the amount of polymer used to form the closure and a hquid-holding
bag. As the volume of a container increases, the amount of polymer used to form the container on a
volumetric basis can decrease. This can be due to the fact that a large amount of polymer can be required
for the formation of the closure. The mass of plastic to mass of water contained in a container described
here can be approximately 6 g of plastic to 500 g of water, or approximately 1.2%.

[0077] For a 500 mL container, the closure can comprise less than 0.2,0.5,1,2,3,4,5,6,7, &, 9, 10,
or 15 grams of polymer and the liquid-holding bag can compnise less than 0.2,0.5,1,2,3,4,5,6,7, 8,9,
10 or 15 grams of polymer.

[0078] The aforementioned components, including the liquid-holding bag and fitment, the closure,

and the skeleton, as shown in Figure 1 and Figure 2, can be utilized in other containers described herein.

17



CA 02735866 2011-03-01

WO 2010/030958 | | ~ PCT/US2009/056754
[0079] Figure 3 shows a cross-sectional view of a skeleton (110) enclosing a liquid-holding bag

(210). The liquid-holding bag can be attached to a neck (130) and the skeleton (110) may be mated to
the neck (130) by neck flanges (230) and by skeleton flanges (330). The skeleton flanges can be held
against the neck flanges by a retaining collar (140). The retaining collar can snap into place against the
neck. The neck and/or skeleton flanges can be circumferential or annular flanges. The neck and/or the
skeleton flanges can be shaped to mate to each other. For example, the skeleton can be made of a pulp
material that is shaped to be complementary to a fitment. The neck (130) can also comprise a ribbed
aperture (240). A tamper-evident seal (320) can be molded with, welded to or bonded to the neck during
manufacture of the neck (See Figure 5).

[0080] The liquid-holding bag can be attached to the neck by bonding, sealing, or welding the liquid-
holding bag to the neck. The containers described herein do not require that the liner be pulled through an
opening of the skeleton. In some embodiments of the invention, the liquid-holding bag does not extend
through an opening of the skeleton. The containers described herein can utilize liners that are pulled
through an opening of the skeleton. In other embodiments of the invention, the liquid-holding bag may or
may not be attached to an outside portion of the skeleton. In some embodiments, the liquid-holding bag
can be pulled through or extend through an opening of the skeleton during construction or deconstruction
of the container, but are not be pulled or extended through an opening of the skeleton during filling,
distribution, or use of the container. In other embodiments, the liquid-holding bag can be pulled through
or extend through an opening of the skeleton during construction or deconstruction of the container, and
are pulled or extended through an opening of the skeleton during filling, distribution, or use of the
container.

[0081] A bag can be attached to a shell using a variety of mechanisms. These mechanisms can
include attachment of the bag to the shell or skeleton by the fitment. The fitment can be attached to the
shell through the use of heat, welding, glue, friction, snaps, locks, clips, rails, mechanical deformation, or
any other mechanism known to one skilled in the art.

[0082] Figure 18, Figure 19, Figure 20, and Figure 21 show examples of mechanisms for attaching a

fitment or a receiver part or a plastic component to a shell or skeleton. Figure 18 shows a fitment (2903,
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diagonal till lines) that is attached by flanges to a shell (2901). The fitment has two tlanges that mate

with one layer of the shell. The flanges can be friction fit to the shell. The flanges can also be glued or
otherwise attached to the shell by an adhesive. In some embodiments, the fitment is attached to the shell
without the use of adhesives or glues. Figure 19 shows a fitment (3003) that is attached to a shell by
mechanical deformation of flanges (3001). The mechanical deformation can be performed by a machine
or manually. The flange can mechanically deform in a circumferential manner about the fitment, or only
partially about the fitment. In some embodiments, the mechanical deformation causes mechanical
deformation of only the fitment, only the shell, or both the fitment and the shell. The mechanical
deformation can be reversible or irreversible. Figure 20 and Figure 21 show fitments (3101) that can be
attached to a shell using heat stakes (3103, 3201, 3203) . The heat stakes can extend from the fitment and
through a shell. The shell can have predrilled, preformed or premolded holes, slots, or slits that allow for
the heat stakes to extend through the shell or the heat stakes can be made to pierce through the shell. The
heat stakes can be arranged in a circumferential or radial manner about the fitment, or can be positioned
only partially about the fitment. The fitment can be attached to the shell by about, less than about, or at
least about one, two, three, four, five, six, seven, eight, nine, ten, or more stakes. The stakes can be made
from a material that is the same or different from rest of the fitment. For example, the stakes can be made
of the same plastic as the fitment. The heat stakes can be integral to the fitment. The stakes can be made
of a plastic that can be melted or deformed by heat. Melting or deformation of the plastic can allow for
secure attachment between the fitment and the shell. The melted or deformed stakes can form any shape.
For example, the melted or deformed stakes can form a rivet shaped head.

[0083] Moreover, the liquid-holding bag may be formed of multiple laminated layers. The laminated
layers can be any material that prevents transfer of oxygen, water vapor, or other materials into or out of
the vessel. The laminated layers can be formed from the same or different materials. In some
configurations, the liquid-holding bag can be formed of one, two, three or more layers of a polymer that
are separated from each other by a medium. The medium separating the layers can be gas, air, water

vapor, liquid, or any other material. The layers of polymer can be the same or different polymers. The
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separation can be tacilitated by bumps or dimples in one or more of the layers. Having multiple layers of

polymer can reduce the transfer rate of oxygen, water vapor, or other materials into or out of the vessel.
[0084) The neck can have one or more flanges that mate to the skeleton, which may also have one or
more flanges, to support the neck and the liquid-holding bag. The series of neck and skeleton flanges can
provide an adhesive-free connection between the skeleton and the liquid-holding bag to support the
weight of the liquid-holding bag and liquid contents therein. The neck and/or skeleton flanges can be
formed in a neck area and provide support for heavier and larger bags (See Figure 4).

[0085] The retaining collar can hold the neck to the skeleton. The retaining collar may provide a
frictional fitting around both the skeleton and the neck. This may prevent or minimize rotation of the bag
within the skeleton.

[0086] The neck can be positioned on a top portion of the skeleton. The liquid-holding bag and the
contents therein can be suspended within the skeleton by attachment between the neck and the skeleton
flanges. The weight of the liquid-holding bag and contents therein can be supported by the neck and
skeleton flanges, which can prevent the neck from falling into the skeleton.

[0087] As shown in Figure 3, the skeleton can also comprise interlocks (310) for connecting pieces
of the skeleton together or securing the skeleton in a closed position. The skeleton can also comprise

openings (120) for viewing the contents of the liquid-holding bag.

[0088] The flanges and interlocks as shown in Figure 3 can be utilized in any container described
herein.
[0089] Figure 4 shows a cross-section of a container with supporting features near the neck region.

For example, the skeleton may comprise one or more ribs (410). Such ribs may provide more strength to
the structure of the skeleton and may assist the container’s neck region in supporting the weight of the
liquid-holding vessel. In some cases, the ribs may comprise the same materials as the skeleton, such as a
fiber or pulp-mold, and may be molded in the same piece as the skeleton, while in other cases the
materials may include different materials from the skeleton or may be separate pieces some how adhered,

attached, or integrated with the skeleton. The ribs may include different arrangements and configurations
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that may lend support to the neck area of the container. The ribs as shown in Figure 4 can be utilized in

any of the containers described herein.

[0090] In some embodiments of the invention, gussets, tabs, or other supporting features that may
stiffen the neck area of the skeleton may be used.

{0091] Figure 5 shows an illustration of an integrally molded tamper evident seal (320) located
within the neck (130). A retaining collar (140) can also be attached to a securing line (150). The securing
line can also be attached to a cap. The retaining collar (140), securing line (150), and cap (160) can also
be molded as one part. Figure 5 shows a view of a container with a retaining collar (140), securing line
(150) and cap (160) where the cap is open and the tamper evident seal 1s closed.

[0092] Another aspect of the invention provides containers having types of closures that incorporate
bicuspid or duckbill valves. A bicuspid valve can be defeated or opened by biting the valve or
compressing sides of the valve. A “duck-bill” style valve can be similar to heart (bicuspid) valve in that
in a resting or normal state the valve can be closed and sealed. Under pressure against the long sides of
the neck, the duckbill valve lips can flex and move outward producing a free passage of liquids or tluid
communication between an inside and an outside of the vessel. The valve can be produced in such a
manner as allows the valve to be sealed securely during shipping and handling of the container. Upon
deliberate action of an end user, the seal can be ruptured, providing a tamper-evident seal integrally
molded within a neck of the closure. The tamper-evident seal can be defeated without creating any loose

parts that could be discarded and become general litter.

[0093] A structural chassis can incorporate features that provide pressure to the sides of the neck in a

first rotational orientation, causing the valve to be open and allow fluid to pass through the neck. In
another rotational orientation the structural chassis doesn’t exert this pressure, and in this other
orientation, the valve is closed. In one embodiment, the relative angle between an open and a closed

position can be any angle between 10 and 180 degrees. In some embodiments of the invention, the angle

between the open and closed position is about 10, 30, 50, 70, 90, 110, 130, 150, 170, 190, 210, 230, 250,

270, 290, 310, 330, or 350 degrees.
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0094} In some embodiments of the invention, a container can be assembled by mating a pouch or a

bag that has a fitment to a pulp-molded shell. The fitment can have an orifice that can be used for filling
by any filling device or process. The orifice can be sealed by attaching or securing a cap to the fitment.
The cap can be a threaded closure and may also include a tamper evident seal. The container assembly
process and/or the filling process may be automated.

[0095] A threaded or friction-fit cap or stopper can be molded together with a central neck or
aperture in such a way as to form a tamper-evident seal. The cap or stopper can have a connection to the
aperture that is molded sufficiently thin to allow a normal user to tear the cap or stopper away easily. The
cap or stopper can be prevented from moving toward the container, and thereby breaking the seal, by a
non-compressible part. The non-compressible part can be located to prevent displacement of the cap or
stopper.

[0096] A container can comprise a closure that is formed from a film or other thin and lightweight
material. The closure can be sealed to an open end of the vessel, forming a watertight seal. The closure
can be easily removed by peeling away from the open end of the vessel using a free tab extending away
from the film either from an edge or from a flat surface of the film.

[0097] The closure can be opened by tearing along pre-defined rupture pathways within boundaries
of the closure part to create an opening allowing communication between an inside and an outside of the
vessel

[0098] In some embodiments of the invention, a portion of the closure part can remain bonded to an
open end of the vessel.

[0099] The vessel can be formed with female threads to allow secure installation of a stopper with
male threads. The vessel can be formed with outer flange features allowing secure installation of a press-
fit closure or cap for reseal. The chassis can be shaped as a clamshell with a longitudinal hinge axis.
[00100] Figure 6 is a cross-sectional view of a container comprising a fiber or pulp-molded body
(110) and a liquid-holding bag (210). The liquid-holding bag can have an aperture (1940). The aperture
can have a flange (230) and a lip (1910). The flange and the lip can clip onto the fiber or pulp-molded

body for added structural reinforcement of an aperture of the liquid-holding bag. In some embodiments,
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the flange and lip can be more structurally rigid than the rest of the liquid-holding bag in order to clip

onto the body . A tamper-evident seal (1920) can be sealed over the aperture of the liquid-holding bag.
Reinforcement of the aperture by the fiber or pulp-molded body can allow for removal of the tamper-
evident seal by pulling the tamper-evident seal away from the fiber or pulp-molded body. In some
embodiments of the invention, the aperture can comprise ribs or threads (1930) for re-sealable closure of
the liquid-holding bag.

[00101] Figure 7 shows an illustration of a container comprising a tamper-evident seal (1920) placed
over an aperture of the container. The tamper-evident seal can comprise a flap (2010) for facilitating
removal of the tamper evident seal from the container.

[00102] Figure 8 shows a diagram of the container shown in Figure 6 with a lid (2110). The lid can
snap close over a fiber or pulp-molded body (110) by a lip (2120).

[00103] Any container described herein can comprise a closure as shown in Figure 6, Figure 7, and
Figure 8.

[00104]  Figure 9 is an illustration of a flexible liquid container, wherein the flexible container
comprises a closure (2230), a vessel (2210), and a neck portion (2220). The closure can be a bicuspid
valve placed in the neck portion. The closure can have a tamper-evident seal feature, which may be
defeated by an initial bite. The closure can have a cap or stopper. In some embodiments of the invention,
the closure has a valve designed such that gas does not enter the flexible container when liquid exits the
flexible liquid container. One-way transport of liquid can prevent contamination of liquid contained or
stored within the flexible liquid container.

[00105] Figure 10 is an illustration of a container, wherein the container has a fiber or pulp-molded
skeleton (110) and a liquid-holding bag (210). In one configuration, the skeleton has a clamshell-type
shape, which can be formed in an open position. The skeleton can have one or more hinges (2320) that

allow for opening and closure of the skeleton. The skeleton can be closed around the liquid-holding bag
and a dispensing aperture of the liquid-holding bag can protrude out of the skeleton through an opening

(2310). The skeleton can have snap or interlock features positioned along open edges of the skeleton

(110) to provide or assist with providing full and secure closure about the liquid-holding bag. The fitment
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weight of the liquid-holding bag. The skeleton can also have features, such as ribs or reinforcements, to
securely support the liquid-holding bag. The container can be opened by an end user to remove the
liquid-holding bag, either for the purpose of separating for recycling and disposal or for the purpose of
reloading the container (e.g. replacing an empty bag with a full bag). The container can be dismantled
such that the skeleton can be reused. The dismantling of the container can be performed such that the
skeleton is not destroyed or destructed. The skeleton can be configured for reclosure after reloading the
container. The skeleton can be reclosed using latches, hinges, adhesive, labels, or any other manner.
[00106] Figure 11 is an illustration of a container, wherein the container has a skeleton and a liquid-
holding bag, and the skeleton has features that facilitate deconstruction or separation of the skeleton from
the liquid-holding bag. Such features may include holes (2410), tabs, pertorations (2430, 2420), tear-
away strips, pull-strips, creases, labels, embedded pieces of string or other features as might be conceived
by those skilled in the art. A user can insert a finger or other object .into a hole for destruction of the
container. Alternatively, a pull-strip can be pulled to cause destruction of the container, User interaction
with said features can cause the skeleton to become damaged or separated from the liquid-holding bag to
such an extent that the two parts are no longer connected. Once separated, the parts can be directed to the
correct recycling streams.

[00107] The container, as can any container (e.g., a liquid-holding container or vessel) described
herein, can be used to hold non-liquid materials. Non-liquid materials can include powders, solids, and/or
gases. The containers can be designed to hold any volume of material. In some embodiments of the
invention, the containers can hold a volume of about, up to about, or greater than about 0.01, 0.1, 0.2,
0.25, 0.3, 0.35,0.4,0.45,0.5,0.6,0.7,0.75, 1, 1.25, 1.5, 1.75, 2, 2.25, 2.5, 2.75, or 3 liters. In some
embodiments of the invention, the containers can hold a volume of about, up to about, or greater than
about 0.1, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45, 0.5, 0.6,0.7, 0.75, 0.8, 0.9 or 1 gallons. The containers can
be designed to hold volumes of about 2L or less.

[00108] It should be understood from the foregoing that, while particular implementations have been

illustrated and described, various modifications can be made thereto and are contemplated herein. It 1s
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also not intended that the invention be limited by the specific examples provided within the specitication.

While the invention has been described with reference to the aforementioned specification, the
descriptions and illustrations of the preferable embodiments herein are not meant to be construed in a
limiting sense. Furthermore, it shall be understood that all aspects of the invention are not limited to the
specific depictions, configurations or relative proportions set forth herein which depend upon a variety of
conditions and variables. Various modifications in form and detail of the embodiments of the invention

will be apparent to a person skilled in the art. It is therefore contemplated that the invention shall also

cover any such modifications, variations and equtvalents.
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CLAIMS:
1. A liquid holding container comprising:

a liquid-holding polymer bag adjoined to a fitment that is formed with one or more
flanges and an orifice for filling the liquid-holding polymer bag;

a removable re-sealable threaded or friction fitted closure for sealing the orifice
formed in the fitment; and

a molded fiber or pulp-formed shell having a neck interlock and formed with a
complementary flange receiving region for mating with and substantially encompassing at
least a portion of the one or more flanges of the fitment in order to support the liquid-

holding polymer bag substantially contained within the molded fiber or pulp-formed shell.

2. The liquid holding container of claim 1 wherein the complementary flange

receiving region includes one or more stiffening protrusions.

3. The liquid holding container of claim 1, wherein the removable re-sealable

threaded or friction fitted closure 1s a twist-off cap.

4, The liquid holding container of claim 1, wherein the shell (a) supports the weight of
the liquid-holding polymer bag, (b) comprises a grasping area that encompasses the liquid-

holding polymer bag, and (c) is configured to prevent compression of the liquid-holding

polymer bag upon grasping of the container.

5. The liquid holding container of claim 1, wherein the liquid-holding polymer bag

and the fitment are both formed from one type of polymer or from polymers belonging to

one recycling group.

6. The liquid holding container of claim 1, wherein the shell includes windows for

viewing the contents of the liquid-holding polymer bag.

7. The liquid holding container of claim 1, wherein the shell is formed without a

parting line flange on at least one edge of the shell.
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8. A liquid holding container comprising a liquid-holding polymer bag adjoined to a
fitment formed with an orifice for filling the liquid-holding polymer bag, a removable cap
for covering the orifice formed in the fitment; and a molded fiber or pulp-formed shell
having a neck interlock and formed with one or more shell flanges, wherein the fitment is
formed with one or more fitment flanges that mate with and are complementary to one or
more stiffening protrusions formed in proximity to the one or more shell flanges of the

molded fiber or pulp-formed shell in order to support the liquid-holding polymer bag.

9. The liquid holding container of claim 8, further comprising a retaining collar for
holding the one or more flanges of the fitment against the one or more flanges of the

molded fiber or pulp-formed shell.

10.  The liquid holding container of claim 8, wherein an adhesive secures the one or

more flanges of the fitment against the one or more flanges of the molded fiber or pulp-
formed shell.

11.  The liquid holding container of claim 8, wherein the fitment is mounted to a face of

the liquid-holding polymer bag by a welding process.

12.  The liquid holding container of claim 8, wherein the fitment is mounted to an edge

of the liquid-holding polymer bag by a welding process.

13.  The liquid holding container of claim 8, wherein the fitment and the liquid-holding

polymer bag are constructed of a single polymer type.

14.  The liquid holding container of claim 8, wherein the fitment and/or the liquid-

holding polymer bag are constructed of multiple polymer types.
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15. A liquid-holding container comprising:

a liquid-holding polymer pouch with a fitment that is formed with external mating
features and having an orifice for filling the liquid-holding pouch with a liquid;

a resealable cap for closing the orifice formed in the fitment; and

a plurality of fiber or pulp-molded shells forming a neck interlock and formed with
a complementary internal mating feature receiving region;

wherein the external mating features mate with one or more stiffening protrusions
formed within the complementary internal mating feature receiving region of the fiber or
pulp-molded shells,

wherein the orifice is configured to be closed after filling with the liquid, and

further wherein the liquid-holding polymer pouch is supported by mating between
the fitment and the fiber or pulp-molded shells.

16.  The container of claim 15, wherein the external mating features comprise tlanges

that are secured to the fiber or pulp-molded shells and form a rigid structure.

17.  The container of claim 15, wherein the external mating features are formed from a
flexible polymer.
18.  The container of claim 15, wherein the shells comprise a grasping area that

encompasses the liquid-holding polymer pouch, and further wherein the shells are

configured to prevent compression of the liquid-holding polymer pouch upon grasping of

the container.

19.  The container of claim 15, wherein the shells are configured to allow removal of
the liquid-holding polymer pouch without destruction of the shells, thereby allowing

reclosure of the shells after removal of the liquid-holding polymer pouch.

20.  The container of claim 15, wherein the shells are configured to allow for reclosure

around a second liquid-holding polymer pouch.
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21.  The container of claim 15, wherein the neck interlock is an openable neck formed
by the shells, wherein a first complementary internal mating feature receiving region of the
neck 1s provided in a first shell, and a second complementary internal mating teature

rece1ving region of the neck is provided in a second shell.

22. A container comprising a hollow shell, the hollow shell defining a container body
of the container, the container including a dispensing aperture, and a bag or liner provided
within the hollow shell, and being secured to the hollow shell via a neck interlock having a
neck wall portion substantially surrounding the dispensing aperture, the hollow shell
formed from a molded fiber or pulp material, the shell being moulded as an open shell
which is then folded to form the hollow shell or being moulded in a number of parts
which are joined together to form the hollow shell,

wherein the hollow shell has a parting line about an outer perimeter of the shell
where at least two sides of the shell meet, and

wherein one side of the shell comprises at least one integral molded fiber or
pulp-formed feature or tab deviating from the parting line to overlap another molded
fiber or pulp-formed feature or tab formed on the other side of the shell wherein the

overlap rests substantially flat along the shell surface.

23. A container according to claim 22, in which the pulp material 1s selected trom the

group of wood pulp and paper pulp.

24. A container according to claim 22, in which the hollow shell has an internal
volume, the bag or liner having a portion provided within the hollow shell that has a
maximum internal volume, wherein the internal volume of the hollow shell and the
maximum internal volume of the bag or liner are sized so that the load of the bag or
liner when filled is carried by the hollow shell rather than the load being supported by

a portion of the bag or liner that is secured about the dispensing aperture of the

container.

29



CA 02735866 2014-06-04

25. A container according to claim 22, in which the dispensing aperture is located at

an upper portton of the container, thereby allowing the container to be filled from the top.

26. A container according to claim 22, in which the bag or liner 1s attached to a

fitment by an adhesive, by tape, by welding, or by shrink wrapping.

27. A container according to claim 22, in which the bag or liner is provided loosely

within the hollow shell.

28. A container according to claim 27, in which the bag or liner is connected to the

inside of the hollow shell at discrete positions.

29. A container according to claim 22, in which the bag or liner is formed of a

biodegradable material.

30. A container according to claim 22, in which the other molded fiber or pulp-

formed feature formed on the other side of the shell extends beyond the parting line.

31. A container according to claim 22, in which the hollow shell includes one or

more flanges that are joined together to join one or more parts of the hollow shell.

32. A container according to claim 22, in which the bag or liner and the outer

surface of the hollow shell is separable so that the bag or liner can be separated from

the outer surface of the hollow shell and removed from the interior of the hollow shell.

33. A container according to claim 22, wherein the shell comprises a grasping area

that encompasses the bag or liner.

34. A container according to claim 22, wherein the molded fiber or pulp-formed

shell 1s formed without a parting line flange on at least one edge of the molded fiber or

pulp-formed shell.
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35. A container according to claim 22, wherein the overlap occurs on a bottom

surface of the container.

36. A container according to claim 22, further comprising a retaining collar for

securing the molded fiber or pulp-formed shell to the bag or liner about the dispensing

aperture.

37. A container according to claim 22, wherein the bag or liner has a fitment that 1s

part of the interlock formed from a polymer.

38. A container according to claim 37, further comprising a retaining collar for

holding the fitment against the molded fiber or pulp-formed shell.

39. A container according to claim 37, wherein the fitment comprises one or more
flanges that are complementary to one or more flanges of the molded fiber or pulp-

formed shell, and forms a connection that interlocks the fitment and the molded fiber or

pulp-formed shell.

40. A container according to claim 39, further comprising a retaining collar for

holding the one or more flanges of the fitment against the one or more flanges of the

molded fiber or pulp-formed shell.

41. A container comprising a hollow shell, a dispensing aperture, and a bag or liner
provided within the hollow shell, and being secured to the hollow shell via a neck interlock
having a neck wall portion substantially surrounding the dispensing aperture,

wherein the dispensing aperture permits the bag or liner to be filled from a top

region of the container,

wherein the hollow shell is formed from a molded fiber or pulp material, the
shell being moulded as an open shell which is then folded to form the hollow shell or

being moulded in a number of parts which are joined together to form the hollow shell,
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wherein the hollow shell has a parting line about an outer perimeter of the shell

where at least two sides of the shell meet, and

wherein one side of the shell comprises at least one integral molded fiber or
pulp-formed feature or tab deviating from the parting line to overlap another molded
fiber or pulp-formed feature or tab formed on an other side of the shell, wherein the

overlapping features or tabs are positioned along a bottom surface of the container

opposite of the dispensing aperture.

42. A container comprising a hollow shell, the hollow shell defining a container body
of the container, the container including a dispensing aperture, and a bag or liner having a
fitment portion provided within the hollow shell, and being secured to the hollow shell via
a neck interlock having a neck wall portion substantially surrounding the fitment portion,
the hollow shell formed from a molded fiber or pulp material, the shell being moulded
as an open shell which is then folded to form the hollow shell or being moulded in a
number of parts which are joined together to form the hollow shell, the fitment portion

being configured to receive a removable closure for sealing the dispensing aperture.

43.  The container of claim 42 wherein the hollow shell has a parting line about an
outer perimeter of the shell where at least two sides of the shell meet, and wherein one
side of the shell comprises at least one integral molded fiber or pulp-formed feature or
tab deviating from the parting line to overlap another molded fiber or pulp-formed

feature or tab formed on the other side of the shell wherein the overlap is flat against

the shell surface.

44.  The container of claim 42 further comprising a removable resealable closure or

threaded closure.
45.  The container of claim 42 wherein the removable closure is a twist-off cap.

46. A bag-in-a-skeleton comprising a liquid-holding bag that is attached to a fitment

and a molded fiber or pulp-formed skeleton, characterized in that:
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the fitment comprises an orifice for filling the liquid-holding bag, and one or more
flanges that are complementary to one or more flanges of the molded fiber or pulp-formed

skeleton, and form a connection that integrates the fitment and the skeleton; and

the bag-in-a-skeleton further comprises a threaded or friction-fit cap or stopper for

sealing the orifice.

47.  The bag-in-a-skeleton of claim 46, wherein the threaded or friction-fit cap or

stopper 1s a cap that is a threaded closure.

48.  The bag-in-a-skeleton of claim 47, wherein the cap includes a tamper-evident seal.

49.  The bag-in-a-skeleton of claim 46, wherein the threaded or friction-fit cap or

stopper is molded together with a central neck or aperture to form a tamper-evident seal.

50.  The bag-in-a-skeleton of claim 46, wherein the skeleton 1s closed around the

fitment and the skeleton is secured in a closed position by a retaining collar.

51.  The bag-in-a-skeleton of claim 46, further comprising a retaining collar for holding

the one or more flanges of the molded fiber or pulp-formed skeleton to the one or more

flanges of the fitment.

52.  The bag-in-a-skeleton of claim 46, wherein an adhesive secures the one or more

flanges of the fitment against the one or more flanges of the molded fiber or pulp-formed

skeleton.

53.  The bag-in-a-skeleton of claim 46, wherein the fitment and the skeleton are

integrated such that the weight of the liquid-holding bag and the contents of the bag are
supported by the skeleton.

54.  The bag-in-a-skeleton of claim 46, wherein the fitment is mounted to a face of the

liquid-holding bag by a welding process.
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55. The bag-in-a-skeleton of claim 46, wherein the fitment is mounted to the face of the

liquid-holding bag by an adhesive.

56.  The bag-in-a-skeleton of claim 46, wherein the fitment and the liquid-holding bag

are constructed of a single polymer type.

57.  The bag-in-a-skeleton of claim 46, wherein the fitment and/or the liquid-holding

bag are constructed of multiple polymer types.
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