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CONTAINERS FOR HOLDING MATERIALS 

CROSS-REFERENCE 

0001. This application is a continuation of PCT/US2012/ 
054035, filed Sep. 6, 2012, which claims priority to U.S. 
Provisional Patent Application Ser. No. 61/533,137, filed on 
Sep. 9, 2011, each of which is entirely incorporated herein by 
reference. 

BACKGROUND OF 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 con 
taining liquids has been described in PCT Publication No. 
WO 2007/0066090, which is herein incorporated by refer 
ence in its entirety. 
0003 Traditionally, many beverages such as wine, beer 
and milkhave been supplied in 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 is 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 material. 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 
in a landfill site. 

0005. It has also been proposed to package liquid in lami 
nated cardboard containers, for example in containers mar 
keted 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 coat 
ing. 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 card 
board. This is especially needed where the cardboard is 
formed from recycled material. A problem with such pack 
ages is that they are difficult to recycle, and the waterproof 
coating prevents them fully decomposing. The problem is 
exacerbated when a plastic 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 decom 
pose. 
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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 com 
prise a box body, typically formed of laminated cardboard, 
which provides the structure for the package. A bag is pro 
vided within the box, the wine being contained within the bag. 
A dispensing tap is 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 effi 
cient 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 lami 
nation from the cardboard forming the box. This separation of 
packaging components is difficult and prevents such pack 
ages from being disposed of or recycled efficiently. 
I0008 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 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. 

SUMMARY OF INVENTION 

10010. In an aspect of the invention, containers for holding 
materials, such as solids and liquids, are provided. 
0011. In an embodiment, a liquid container comprises a 
liquid holding bag having a fitment, the liquid holding bag 
and the fitment each formed from a polymeric material; and a 
molded fiber or pulp-formed skeleton shell that supports the 
liquid holding bag. 
I0012. In another embodiment of the invention, a liquid 
container comprises a liquid holding bag attached to a fitment 
and a skeleton shell, the fitment comprising one or more 
flanges that are complementary to one or more flanges of the 
skeleton shell, the one or more flanges forming one or more 
connections that integrate the fitment and the skeleton shell. 
I0013. In another embodiment, a container comprises a 
holding bag with a fitment having an orifice for filling the 
holding bag with a material, the fitment having one or more 
external mating features for making a secure connection to a 
skeleton shell, the orifice being sealably or re-sealably clos 
able upon being filled with the material; and a molded fiber or 
pulp-formed skeleton shell enclosing the liquid holding bag. 
I0014) Another embodiment of the invention provides a 
materials container comprising a materials holding bag hav 
ing a fitment with one or more heat stakes and a skeleton shell, 
wherein the fitment is secured to the skeleton shell by the one 
or more heat stakes configured to embed into the skeleton 
shell through compression and to deform and adhere while 
embedded in the skeleton shell by the application of ultra 
Sonic energy. 
0015. In a further embodiment, a materials container is 
provided that comprises a materials holding bag and a skel 
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eton shell with mating features, wherein the skeleton shell is 
formed with a smooth outer Surface on at least one edge of the 
skeleton shell by said mating features. 
0016. Another aspect of the invention is directed to a con 
tainer comprising a materials holding container having a fit 
ment; and a shell comprising one or more scalloped features 
on both sides of a flange, wherein the shell includes a neck 
configured to Support the fitment. 
0017 Additional aspects and advantages of the present 
disclosure will become readily apparent to those skilled in 
this art from the following detailed description, wherein only 
illustrative embodiments of the present disclosure are shown 
and described. As will be realized, the present disclosure is 
capable of other and different embodiments, and its several 
details are capable of modifications in various obvious 
respects, all without departing from the disclosure. Accord 
ingly, the drawings and description are to be regarded as 
illustrative in nature, and not as restrictive. 

INCORPORATION BY REFERENCE 

0018 All publications, patents, and patent applications 
mentioned in this specification are herein incorporated by 
reference to the same extent as if each individual publication, 
patent, or patent application was specifically and individually 
indicated to be incorporated by reference. 

BRIEF DESCRIPTION OF DRAWINGS 

0019. The features and advantages of the invention may be 
further explained by reference to the following detailed 
description and accompanying drawings that sets forth illus 
trative embodiments. 

0020 FIG. 1 is a diagram of a container comprising a 
molded fiber or pulp-molded skeleton, a liquid-holding bag, 
and a closure, in accordance with an embodiment of the 
invention; 
0021 FIG. 2 is a diagram of a vessel with an attached neck, 
in accordance with an embodiment of the invention; 
0022 FIG. 3 is a cross-sectional view of a container with 
a vessel connected to a fiber molded or pulp-molded skeleton 
through a neck, in accordance with an embodiment of the 
invention; 
0023 FIG. 4 is a cross-sectional view of a container with 
strengthening features near the neck area of the container, in 
accordance with an embodiment of the invention; 
0024 FIG.5A is a cross-sectional view of a container with 
a tamper-evident seal, in accordance with an embodiment of 
the invention; FIG. 5B is a cross-sectional side view of a neck 
of a container, in accordance with an embodiment of the 
invention; 
0025 FIG. 6 is a diagram of a container with a vessel 
having flanges for securing the vessel to a fiber or pulp 
molded body, in accordance with an embodiment of the 
invention; 
0026 FIG. 7 is a diagram showing a tamper evident seal 
attached to a vessel, inaccordance with an embodiment of the 
invention; 
0027 FIG. 8 is a diagram showing a lid for a container, in 
accordance with an embodiment of the invention; 
0028 FIG.9 is an illustration of a flexible bag container, in 
accordance with an embodiment of the invention; 
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0029 FIG. 10 is an illustration of a container with a clam 
shell-type skeleton that supports a flexible liquid-holding 
bag, shown in an open position, in accordance with an 
embodiment of the invention; 
0030 FIG. 11 is an illustration of a container that is 
formed with a skeleton that has features. Such as holes and 
perforations, that facilitate separation of the skeleton from a 
liquid-holding bag contained within the skeleton, in accor 
dance with an embodiment of the invention; 
0031 FIG. 12 shows a pulp molded shell with features that 
project above and below the parting line, in accordance with 
an embodiment of the invention; 
0032 FIG. 13 shows a shell with protrusions or indenta 
tions to provide rigidity to the shell and facilitate friction 
fitting to a fitment, in accordance with an embodiment of the 
invention; 
0033 FIG. 14A shows a side view of a pulp molded shell 
with a flat base, in accordance with an embodiment of the 
invention; 
0034 FIG. 14B shows a bottom view of a pulp molded 
shell with a flat base, in accordance with an embodiment of 
the invention; 
0035 FIG. 15A shows a multi-part shell, in accordance 
with an embodiment of the invention; 
0036 FIG. 15B shows a bag positioned for mating to a 
shell part with an insert molded piece, in accordance with an 
embodiment of the invention; 
0037 FIG. 15C shows a shell part with an insert molded 
piece, in accordance with an embodiment of the invention; 
0038 FIG. 16 shows a pillow style bag with an edge 
mounted fitment, in accordance with an embodiment of the 
invention; 
0039 FIG. 17 shows a bag with a face-mounted fitment, in 
accordance with an embodiment of the invention; 
0040 FIG. 18 shows a fitment attached to a shell by inter 
ference friction interlock, in accordance with an embodiment 
of the invention; 
0041 FIGS. 19A and 19B show fitments attached to shells 
by mechanical deformation, in accordance with various 
embodiments of the invention; 
0042 FIG. 20 shows a fitment attached to a shell by heat 
stakes, in accordance with an embodiment of the invention; 
0043 FIG. 21 shows a fitment mated to a shell by heat 
stakes, in accordance with an embodiment of the invention; 
0044 FIG. 22 shows a liquid container having a liquid 
holding bag within a skeleton, in accordance with an embodi 
ment of the invention; and 
004.5 FIGS. 23A-23F illustrate various views of the liquid 
container of FIG. 22, in accordance with various embodi 
ments of the invention. 

0046 FIG. 24 shows a fitment with heat stakes and its 
attachment to a shell by ultrasonic energy directors. 
0047 FIG. 25A is a front view of a seamless side connec 
tion on a container with a clamshell-type skeleton. 
0048 FIG. 25B is a side view of mating features on the 
container with seamless skeleton side walls shown in FIG. 
25A. 

0049 FIGS. 25C-25E detail internal lug registration fea 
tures connecting the side walls of a skeleton in accordance 
with cross-section views indicated in FIG. 25B. 

0050 FIG. 26A is a front view of a seamless side connec 
tion on a container with a clamshell-type skeleton with a 
higher frequency of mating features compared to FIG. 25A. 
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0051 FIG. 26B is a side view of mating features on the 
container with seamless skeleton side walls shown in FIG. 
26A. 
0052 FIG. 27A is a front perspective view of a closed 
container shell a label region with smooth side walls and 
upper and lower flanged side connection regions. 
0053 FIG.27B is a front perspective view of the container 
shell in FIG. 27A with mating features forming a smooth side 
wall not engaged. 
0054 FIG. 28A is a front view of a seamless side connec 
tion on a container with two types of interlock features. 
0055 FIG. 28B is a side view of mating features on the 
container with seamless skeleton side walls shown in FIG. 
28A. 
0056 FIGS. 28C-28D detail overlapping flap registration 
features connecting the side walls of a skeleton in accordance 
with cross-section views indicated in FIG. 28B. 
0057 FIGS. 29A-29F detail features and assembly of a 
double-wall skeleton shell. 
0058 FIGS. 30A-30I shows an example of a container 
with scalloped features. 
0059 FIG.31A-31C shows an example of a shell portions 
for a container having scalloped features. 

DETAILED DESCRIPTION OF INVENTION 

0060. While preferable embodiments of the invention 
have been shown and described herein, it 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 inven 
tion. 
0061 The invention provides systems and methods for 
material containment. Various aspects of the invention 
described herein may be applied to any of the particular 
applications set forth below or in any other type of material 
containment application. The invention may be applied as a 
standalone system, or as part of an integrated container/pack 
aging system. It shall be understood that different aspects of 
the invention can be appreciated individually, collectively, or 
in combination with each other. 
0062. The invention provides for containers comprising 
components selected from the group consisting of a liquid 
holding vessel, a closure, and a skeleton. The container com 
ponents, including the liquid-holding vessels, fitments, clo 
Sures and skeletons described herein can be interchanged or 
combined with various illustrations 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. 

0063. 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 consump 
tion. 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, facili 
tating 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 
proof seal may be made of a different material better suited to 
its purpose. 
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0064. The liquid-holding vessel can be coupled to a struc 
tural 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 con 
trolled fashion. 

0065 FIG. 1 shows an illustration of a container compris 
ing a liquid-holding bag Supported by a molded fiber or pulp 
formed skeleton (110). The molded fiber or pulp-formed skel 
eton 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 fitment (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. 
0066. 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 products. 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 is minimized for a given 
vessel Volume. The minimization of polymer used for con 
struction of the liquid-holding vessel can reduce the negative 
environmental impact associated with production or disposal 
of the container. In other embodiments of the invention, the 
liquid-holding vessel can comprise a seam for providing 
shape to the liquid-holding vessel. In some cases, the vessel 
can be formed of a single and uniform polymer allowing for 
an enhanced product life cycle. 
0067. 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 poly 
mer 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 con 
structed of a single polymer type and the liquid-holding ves 
sel is 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 com 
prise 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. 
0068. 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. 
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0069. The fitments 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 fitments/dispensing 
apertures 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 annu 
lar retaining collar can be shaped to establish a secure con 
nection to the central neck though the engagement of an inner 
portion of the retaining collar with appropriate ridged fea 
tures on an outer portion of the neck. An outer portion of the 
retaining collar can be shaped to retain a top portion of the 
structural chassis or skeleton. In one embodiment of the struc 
tural chassis or skeleton where the configuration of the struc 
tural chassis or skeleton is similar to a clamshell, the annular 
retaining collar can provide secure closure of the clamshell 
around the liquid holding vessel. 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. 

0070 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 inven 
tion, 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 is 
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. 

0071. In some embodiments of the invention, a tamper 
evident feature or seal that is coupled to a bag can be config 
ured such that breaking, destruction or unsealing of the 
tamper-evident seal results in formation of an opening in the 
bag. The can be designed by selecting a tamper-evident fea 
ture that possesses an adhesive strength or adherence strength 
that is 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. 

0072 A fitment, which may also be referred to as a neck 
herein, can include a closure, which may be used for revers 
ible 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 
otherwise attached to a bag. The fitment can be secured to a 
pulp shell, thereby securing a bag to the skeleton via the 
fitment. In some embodiments, the fitment comprises a re 
sealable closure. In other embodiments, the fitment com 
prises a twist cap, Snap cap or lid. 
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0073. The neck or fitment portions for the containers pro 
vided 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 vessel. 
0074. Furthermore, a neck or fitment can beformed 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 skel 
eton 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 struc 
tural 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 registra 
tion 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 comple 
mentary to the flanges or registration features of the skeleton. 
0075. The outer skeletons in accordance with the inven 
tion 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 is connected 
to the skeleton. The skeleton can be formed of any material 
Suitable for providing structural Support. In some configura 
tions, the skeleton can have Sufficient structural rigidity to 
provide agripping or grasping area for a users 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 liq 
uid-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. 
0076. The material used for forming the skeleton need not 
be food-grade, as the liquid-holding vessel can prevent con 
tact of any liquid contained within the liquid-holding vessel 
with the skeleton during storage of the liquid or during dis 
pensing of the liquid. The skeleton can comprise biodegrad 
able 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 newspa 
per. The skeletons or other materials described herein can 
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include Virgin pulp fiber. The skeleton can comprise type-2 
molded fiber, type-2A thermoformed fiber, type-3 thermo 
formed 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 in any of the embodiments described herein. Any dis 
cussion of pulp may also apply to any of the materials (e.g., 
fiber molding, natural fibers, biodegradable or compostable 
materials) that may be used to form a skeleton or skeleton 
shell. 

0077. The skeleton can beformed from one or more sheets 
of material that are laminated, folded or glued together. The 
sheets of material can comprise hinges, joints, creases, inter 
locks, flanges, or flaps for simplified folding of the sheets to 
form the skeleton. 

0078. Further, the skeleton shell can beformed in a dual or 
multiple wall configuration to allow for heavy load contain 
ment and/or dispensing. One or more shell parts may be 
formed of two or more layers, enabling a container design 
with a higher load rating. Features may be added to one or 
more shell parts to Support a dual wall and its assembly. For 
example, in a multi-part skeleton shell configuration, a shell 
part may contain flanges appropriate for mating to one or 
more wall inserts. For example, a container may be assembled 
as a single wall container in order to reduce material require 
ments. The skeleton shell of the container may be provided 
with features allowing for subsequent conversion to a con 
tainer Suitable for more rugged performance (greater overall 
rigidity) through the addition of one or more insert wall 
layers. The wall inserts may be provided in areas where the 
largest mechanical stress is exerted. The extra wall(s) may be 
inserted on the inside or outside surface or the containershell. 
In some embodiments, the skeleton shell may be opened in 
order to expose wall insert receiving regions. Any description 
of a dual wall configuration herein may also apply to multiple 
walls. 

007.9 The one or more skeleton wall layers may be bonded 
through mechanical means. The wall layers may also be 
bonded through adhesives, heat stakes or any other bonding 
means described herein. For example, a material-holding 
container may comprise areas of double-walled construction, 
where two or more pulp parts are bonded and/or mechanically 
connected at one or more locations to create a closed beam 
structural element. In some embodiments, an area of a skel 
eton shell may be folded over and bonded to form double 
walled construction, wherein the double walls purposefully 
contact each other in certain areas with the perimeter of the 
smallest part. The one or more double-walled areas may be 
located anywhere on the skeleton shell, including the bottom, 
top and sides of the container. Alternatively, the entire con 
tainer may comprise double-walled areas. A double-walled 
area may further function as a suitable receiving region for 
one or more insert pieces, such as a handle insert, in accor 
dance with Some embodiments of the present invention. 
0080. In one embodiment, shown in FIGS. 29A-29F, a 
double-walled skeleton shell comprising two halves may be 
assembled from two double-walled halves (A) and (B). Each 
shell half may be assembled from one hinged part into a 
double wall by folding along a hinge (5050) to mate the wall 
layers (shown). The wall layers may be of equal size. Alter 
natively, one of the wall layers may be local only and smaller 
than the other wall layer to allow for local reinforcing. The 
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shell halves may also be assembled from two independent 
nested parts (not shown). One or both of the wall layers may 
comprise connecting features, such as one or more kiss off 
areas (5051) where the wall layers touch. The wall layers may 
or may not touch between said kiss off areas. The kiss off 
areas (5051) may be points where gluing, fitted connection or 
other attachment means can be used. The two double-walled 
shell halves (A) and (B) may be assembled as shown in FIG. 
29C. 

I0081. A skeleton shell may be formed from two, three or 
more types of pulp molded parts. A skeleton shell made of 
multiple parts may comprise parts formed from any Suitable 
skeleton shell materials described elsewhere herein. The shell 
parts may or may not be made of the same material. Further, 
in embodiments featuring one or more wall inserts, the wall 
layers may or may not be made of the same material. For 
example, a skeleton shell may comprise a less-detailed Type 
2 wet mold part and a more detailed Type 3 thermo formed 
part. The shell parts can be selected according to different 
properties. Such as for example a higher moisture barrier in 
parts that form the base of a container, different colors of pulp 
joined together etc. Materials may be combined for the pur 
pose of cost reduction (for example, Substituting a less expen 
sive Type 2 part), increasing structural performance (for 
example, selecting a Type 2 part with a heavier wall), increas 
ing impact attenuation, and for providing areas of higher 
tolerance (for example, created by Type 3 thermo formed 
parts) as well as areas of lower tolerance (for example, created 
by Type 2 parts) in the same container such that, for example, 
the high tolerance areas may be specifically located for inter 
lock and/or registration to other components. 
0082 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 hol 
low 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. The hinge can be located on 
any side of the clamshell. For example, the hinge can be along 
a bottom edge or side edge of the skeleton. As another 
example, the clam shell can be formed from two halves with 
out a hinge, with separate shells coming together. 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. 

I0083. 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 
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skeleton. The openings or cut-outs can provide multiple func 
tions. 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 con 
tainer, allowing for the positioning of stiffening rib features, 
retaining an interlock feature from another piece of the skel 
eton, 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 com 
press 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. 
0084. The skeleton, which can be pulp molded, can have 
features that extend below or above a tool parting line, as 
shown in FIG. 12. The parting line is shown as the dashed line 
in FIG. 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 aparting line 
flange. Instead, the skeleton extends vertically beyond the 
parting line. Although FIG. 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 containerto 
sit stably on a flat surface. The innovative flat bottom can offer 
a more resilient bottle that can better survive use and abuse of 
being picked up and deposited onto a surface. The current art 
would still require a flange but would have local low draft 
regions or no draft regions where touch down points can be 
extended to the corners of the base. These touchdown points, 
however, are only localized and will be more easily point 
loaded and damaged, resulting in the bottle sitting off from 
the vertical. The generally flat bottoms of bottles of embodi 
ments of the invention have a more uniform under surface that 
better distributes force loads and is absent of local features 
that can be damaged. Bottles of embodiments thus provided 
more inherent stability. As shown in FIG. 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. 
0085. In some embodiments, features may project below 
the parting line, e.g., the features near the top of the skeleton 
(2501). As shown in FIG. 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 is 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 defor 
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mation, heat Stakes (described herein), or any other manner 
known in the art. As shown in FIG. 13, the portions projecting 
below the partline can also have stiffening protrusions (3301) 
that extend along the areas that may engage with the fitment 
(3303). These areas may be circumferential. These protru 
sions can provide structural rigidity to the skeleton. Alterna 
tively, these features can allow for holes that are designed to 
facilitate dismantling of the skeleton. 
I0086. 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 fea 
tures 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 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 skel 
eton 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 skel 
eton (2503) shown in FIG. 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 beformed 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. 

I0087. Overlapping features can allow for a flat surface to 
beformed from two pulp-molded parts, pieces, or halves. For 
example, FIG. 14A shows a side view of the bottom part of a 
skeleton in a closed position and FIG. 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. 
I0088. In embodiments, having overlapping bottom flanges 
allows for a better transfer of the internal loading between the 
parts of the housing at the bottom. The overlap at the bottom 
with the distribution of load reduces the splitting the housings 
apart at the seams (where parts come together) under the load. 
This overlap can also benefit automated assembly and the 
desire to reduce manufacturing costs by allowing for a large 
surface (overlap area) for glue to be easily added, or for the 
friction nature, or a purposeful mechanical engagement fea 
tures at the overlap to offer Sufficient engagement and requir 
ing no gluing operation in the base. 
I0089. In some embodiments, overlapping or interlocking 
features may provide a flangeless connection for side Surfaces 
of the skeleton. In other embodiments, overlapping or inter 
locking features may provide flangeless connections for a 
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portion or an entirety of one or more side Surfaces, bottom 
Surfaces, top surfaces or any combination thereof. The over 
lapping or interlocking features may provide Smooth, 
indented or extruding (bumpy) connections between skeleton 
portions. The container shell can be of any material described 
elsewhere herein, such as a molded fiber or pulp-formed 
skeleton. In a preferable embodiment, Smooth, flangeless 
skeleton side regions may facilitate application of container 
labels. In Such configurations, the parts of a shell that enclose 
for example a liner with a fitment feature may be held together 
by one or more interconnects described herein, and may or 
may not be glued at the one or more points of interconnection. 
In some arrangements, the container label itself may serve to 
secure interconnects without using glue. The interconnects 
may be attached through mechanical means, including but not 
limited to lugs, flaps, hooks, arrowheads, slots or other 
complementary mating features on the mating shell portions. 
The mating features may be removably attached by friction or 
mechanically deformed for a more permanent connection. 
The mating features may further be secured through adhe 
sives, glue, heat stakes or any other attachment means known 
in the art. The interconnects may be internal to the side walls 
or may be located on the inner and/or outer surface of the side 
walls. Similarly, adhesive or other attachment means may be 
internal and/or external to the walls. Any description of side 
walls herein may also be applied to top, bottom or any other 
region of the container. 
0090 FIG. 25A shows a configuration with container side 
Walls interconnected through one or more gluing lug features 
(5008) along a parting line (5007). The lug features (5008) 
may be internal to the skeleton walls, creating a smooth 
outside skeleton Surface and no flanges or other extruding 
features along the parting line (5007). The shells enclosing 
the inside of the container may or may not be joined seam 
lessly along the full height of the container. For example, the 
container in FIG. 25A may have a region (5010) with a 
seamless side parting line (5007) combined with a flanged top 
region (5011) and/or a flanged bottom region (5012) with 
flanged seams (5009). Combinations of flanged and smooth 
regions may include any or all of a top flange region, a bottom 
flanged region, a central flanged region, a top seamless 
region, a central seamless region and a bottom seamless 
region. For example, in a cylindrical shell configuration, a 
Smooth side region may preferably be located in a constant 
area section of the skeleton and flanged regions may or may 
not constitute variable area sections of the skeleton. Further, 
non-seamless regions not involving a flange may be used 
interchangeably with the flanged regions described above. 
One or more seamless and one or more non-seamless regions 
may be of varying geometry with respect to each other. For 
example, in a cylindrical configuration, a container may 
include flanged regions (5011), (5012) with a larger diameter 
than a seamless region (5010), and vice versa. In another 
example, the flanged regions may be of different diameters or 
flange configurations. 
0.091 FIG. 25B shows a side view of a seamless intercon 
nect configuration with gluing central lug features (5013) and 
top/bottom lug features (5001). These lug features may 
appear as identical lug features (5008) in the front view in 
FIG. 25A. Cross-sections along planes of the lug features 
perpendicular to the vertical axis of the container are shown in 
FIGS. 25C-25E. The lug features (5001) may involve regis 
tration dimples or other mating features that may alternate as 
protrusions and recessed features, allowing for a unique joint 

Sep. 11, 2014 

of complementary lugs on the sides being connected. For 
example, these internal registration features may allow for 
two halves of a container shell to be exactly the same geom 
etry. Further, the registration dimples or other features may or 
may not have one or more glue areas (5014). The dimple may 
aid with efficient and rapid registration between the shell 
parts during manual or automated assembly. The dimple may 
be fashioned with locking features that make a connection 
between the shell parts. The dimple features may be increased 
in size and engagement depth to further improve the integrity 
and strength of the assembled bottle. In another configura 
tion, shown in FIG. 25D, lug features may involve flat glue 
areas between halves (5015). These and other types of glue or 
glue-less registration features or areas may be combined in 
arbitrary configurations. In a configuration with one or more 
non-seamless regions above, below or in between one or more 
seamless side regions, flanges (5016). Such as shown in the 
cross-section view in FIG. 25E, may be used for connecting 
side walls in the non-seamless regions. 
0092 FIG. 26A and FIG. 26B show front and side views, 
respectively, of a container with a skeleton comprising a 
higher frequency of lug features (5008). One or more sections 
of a skeleton side wall may be joined using any number and/or 
type of mating features. For example, one seamless side wall 
connection may be configured with three lug features as 
shown in FIG. 25A and another seamless sidewall connection 
may be configured according to FIG. 26A. In an embodiment 
using a clamshell-type skeleton, a seamless connection may 
be employed along the open edges of the clamshell. Further, 
a seamless side connection may be made bendable to provide 
a hinged side connection forming the closed side of a clam 
shell. Glue, adhesives or other attachment means may be 
employed to create a stronger connection. 
(0093 FIG. 27A shows a front perspective view of a con 
tainer with a smooth side wall connection region (5017), 
which may be used a Zone for placing a container label. 
Flanges may or may not exist above and/or below the label 
Zone (5017). FIG. 27B shows the container with the side wall 
connection not engaged, with lug features (5008) exposed 
along both sides of the parting line (5007). The skeleton side 
connections may be configured to have releasable intercon 
nects such that the container can be opened and released 
repeatedly. The skeleton side connections may also be con 
figured to be permanently attached along one or more side 
parting lines. The lug features may be internal to the side 
walls, and may protrude toward the inside of the skeleton 
cavity in order to accommodate additional registration fea 
tures. Mating features may also be entirely accommodated 
within the thickness of the side wall. Any description of 
mating lugs herein may also be applied to any other type of 
mating feature including but not limited to nubs, latches, 
arrowhead features, slots and other complementary interlock 
features. 

0094 FIG. 30 A shows another example of a container 
(6000) with lug features, which may also be referred to as 
scallops (6010). One or more flange (6020) may be present on 
the container. The flange may be capable of accepting a glue 
or other adhesive. The flange may provide a set of surfaces 
that may be adhered together. The flange may permit portions 
of the container to come together and be held together. The 
flange may be a parting line flange. In some instances, the 
flange may protrude from the scalloped portion of the con 
tainer, but need not protrude from a seamless (6030) portion 
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of the container. The flange may or may not protrude from an 
upper portion (6040) of the container. 
0095. In some instances, the flange may or may not pro 
trude from a lower portion (6050) of the container. The lower 
portion may be indented like a scallop or shelf. In some 
embodiments, one or more protruding features (6060) may be 
provided on the lower portion of the container. 
0096. One or more label (6070) may be provided on the 
container. The label may completely or partially surround the 
container. The label may assist with keeping the container 
closed portions of the container together. In some instances, 
the label may form a smooth surface on the container. The 
label may be able to go over or cover one or more feature, such 
as a scallop or flange. In some instances, a flange does not 
extend beyond a scallop, so that a label may be applied over 
Such features in a smooth fashion. 
0097. The container may have a cap (6080). The cap may 
be screwed on, twisted on, Snap fit, lock-and-groove, or have 
any other feature. The cap may interface with an upper por 
tion (6040) of the container. The upper portion of the con 
tainer may have one or more protruding or shaped feature 
(6090). The features on the upperportion of the container may 
permit a fitment within the container to interlock with the 
protruding features and prevent internal rotation of the fit 
ment. The features may also prevent the fitment from moving 
in a vertical or axial direction. 
0098 FIG. 30B provides a cross-sectional view of a por 
tion of the container. FIG. 30B shows a wall of the container 
(7000). The wall may be straight or curved. One or more 
scalloped feature (7010) may be provided. The scalloped 
feature may be indented compared to the rest of the wall. The 
thickness of the Scalloped feature may or may not be the same 
as the rest of the wall. One or more flange (7020) may be 
provided. The flange may protrude relative to the scalloped 
feature. In some instances, the flange and Scalloped feature 
may be formed of a single integral piece. The flange may be 
a molded feature or fold relative to the scalloped feature 
and/or the rest of the container wall. The flange and/or scal 
loped feature may be thermoformed or molded. 
0099. A dotted line (7030) may be provided illustrating a 
surface where a label may be applied. The label may be 
applied in a smooth manner. The label may be provided over 
a scalloped feature and/or the flange. In some instances, the 
flange does not extend past the cylindrical label panel. 
0100 FIG.30C provides another example of a cross-sec 
tional view of a portion of a container. In some embodiments, 
the flange (7040) may extend beyond the cylindrical label 
part, or a surface that would be representative of a label 
portion. The flange may extend beyond where the surface of 
the container would be if there were no scallop. A label may 
or may not cover the flange. 
0101 FIG.30D shows an example of an exploded view of 
the container (8000). The container may include a shell 
(8005). The shell may include one or more scalloped features 
(8010) and one or more flange (8020). The shell may have a 
seamless portion. In some instances no flanges may extend 
from the seamless portion. The seamless portion may be a 
flangeless portion. The seamless portion may include a 
curved surface where flangeless walls may butt together. 
Alternatively, one or more flat surface or facets may be pro 
vided. The shell may be formed from two shell portions. 
Alternatively, any number of shell portions may be provided. 
The shell portions may be connected to one another at the 
flanges. One or more adhesive may be provided at the flanges 
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that may hold the shell portions together. A shell may have an 
upper portion (8040) and a lower portion (8050). Optionally, 
one or more protruding features (8060) may be provided at a 
lower portion of the container. 
0102 The container may also have one or more label 
(8070) provided thereon. The label(s) may or may not cover a 
scalloped feature and/or a flange. If the labels do cover the 
scalloped feature and/or the flange, the label may form a 
continuous, uninterrupted Surface. The label may form a 
Smooth surface without being bent or protruding due to the 
Scalloped features and/or flanges. The labels may completely 
Surround the container circumference, or may cover a portion 
of the circumference. 
(0103) One or more cap (8080) may be provided. The cap 
may come into contact with a fitment (8085). For example, 
the cap may screw onto a fitment. The cap may be twisted on, 
Snap fit, locked, or attached to the fitment in any manner. The 
fitment may be connected to a bag or other internal container. 
The internal container may be formed from a polymer, or any 
other material described elsewhere herein. The shell may be 
formed from molded fiber or pulp, or any other material 
described elsewhere herein. The internal container may be 
flexible, semi-rigid, or rigid. The fitment may be welded onto 
the internal container. The fitment may form a single integral 
piece with the internal container. The fitment may include one 
or more flange (8087) which may mate with one or more 
flange-receiving region of the shell. The fitment may include 
one or more interlock features (8088) that may interact with 
one or more protruding portion (8090) of the shell. The inter 
lock features and the protruding portion may prevent the 
fitment and/or internal container from rotating relative to the 
shell. The interlock features and/or fitment flange may pre 
vent the fitment and/or internal container from moving axially 
relative to the shell. 
0104. In some embodiments, a retaining collar (8092) may 
be used. The retaining collar may optionally fit over and/or 
around an upper portion of the shell. The retaining collar may 
encircle a lip of the shell. The retaining collar may assist with 
keeping the shells together and/or keeping the fitment mated 
with the shell. 

0105. In some instances, the container may have a flat 
bottom. The flat bottom may enable the container to stand 
upright without assistance. The bottom of the container may 
include one or more overlap (8094). In some instances, the 
shell may include two or more shell portions. In some 
instances, only one of the two or more shell portions may have 
an overlap. In other instances, two or more of the two or more 
shell portions may have an overlap. All, or fewer than all of 
the shell portions may have an overlap. The overlap from a 
shell portion may extend to cover at least a portion of the 
bottom surface of another shell portion. The overlap may 
cover the portion on the outer surface or inner surface of the 
other shell portion. 
0106 FIG. 30E shows an example of a side view of the 
container (9000). The container may include one or more 
scalloped feature (9010). For example, one, two, three, four, 
five, six or more scalloped feature may run along a side of the 
container. In some instances, a shell portion may include 
Scalloped features at or near one edge, or at or near two edges 
of the shell portion. A flange (9020) may run along the edge of 
the shell portion. The shell portion may protrude beyond the 
Scalloped portion. The flange may or may not protrude 
beyond a seamless (or flangeless) (9030) portion of the shell. 
The container may have an upper portion (9040) and a lower 
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(9050) portion. One or more protruding features (9060) may 
be provided on the lower portion. One or more protruding 
features (9090) may be provided on the upper feature. The 
protruding features may be capable of mating with one or 
more fitment features. The protruding features may form an 
interlock that prevents the fitment from moving relative to the 
shell in one, two or more directions. The interlock can trans 
mit applied forces to the fitment onto the shell. 
0107 The container may also include one or more label 
(9070). The labels may or may not cover scalloped and/or 
flanged portions. The container may also include a closure, 
such as a cap (9080). The cap may be closed over a fitment. 
The fitment may be separate from the shell. 
0108 FIG. 30F shows another side view of the container. 
The container may include a shell, which may have one, two 
or more shell portions (9000a,9000b). The shell portions may 
meet at edges. The edges may include one or more flange 
(9020). The flange may provide a surface to which an adhe 
sive may be applied. The adhesive may permit the shell por 
tions to be held together. 
0109 The shell portions may include one or more scal 
loped features (9010) or indentations. The scalloped features 
on either side of the flange (e.g., on different shell portions) 
may or may not lineup. For example, three scalloped features 
may be provided from each shell portion, and may be aligned 
to one another. 

0110 FIG. 30G provides an example of a side view of a 
container without the cap. The fitment (9085) may be formed 
from a separate material as the shell of the container (9005). 
The fitment may be formed from a polymer. The fitment may 
be separable relative to the shell. The fitment may include one 
or more threaded features configured to mate with the cap. 
The fitment may include one or more features that may mate 
with complementary features of the shell. A retaining collar 
(9092) may optionally be provided. The retaining feature may 
go over a portion of the shell. The retaining collar may keep 
the shell mated with the fitment. The retaining collar may 
assist with keeping the shell portions together. 
0111 FIG.30H provides a top view of the container. One 
or more protruding portions (9090) may be provided on an 
upper surface (9040) of the container. Any description of 
protruding portions may also apply to grooves, indentations, 
channels, bumps, dimples, or any other Surface features. Any 
description of protruding portions may apply to any deviation 
in the Surface from a smooth surface. Some protruding por 
tions (9090a) may be sized and/or configured to mate with 
one or more features of the fitment. For example, the fitment 
may have an interlock feature that may have a complementary 
shape to the inner Surface of the protruding portion. The 
protruding features may make any patternaround the circum 
ference of the container. In some instances, the protruding 
features may be symmetrical about a plane defined by the 
flange (9020). 
0112 FIG. 30I shows an example of a bottom surface of 
the container. The bottom surface of the container may be flat. 
The container may include a shell having two or more shell 
portions. In some instances, one, two or more shell portions 
may have an overlap (9094) that overlies another shell por 
tion. The overlap may provide structure Support and/or 
strength to the bottom of the container while retaining a flat 
bottom. The overlap may extend beyond a plane defined by 
the flanges (9092) of the shell portions. One overlap may be 
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offset to accommodate the other and still allow a flat bottom. 
The overlaps can receive adhesive to further improve the 
strength of the overlap. 
0113. In some embodiments, a bottom surface may 
include a recessed surface (9095). One or more wall (9096) 
may beformed about the recessed surface. Such features may 
allow for rotation indexing of the container. Thus the orien 
tation (e.g., front/back) of the container may be determined. 
0114 FIG. 31A shows an example of shell portions that 
may come together to form a shell. For example, a first shell 
portion (10010a) and a second shell portion (10010b) may be 
provided to form a shell. Any number of shell portions may be 
provided. Each shell portion may have an outer Surface and an 
inner surface. The shell portions may have a flange (10020) 
along the edge of the shell portion. The flange may provide an 
area to which adhesive may be applied. The shell portions 
may come together to form the shell at the flange. The flange 
may include portions that form a greater Surface area than the 
thickness of the shell portions. 
0115 The shell portions may include one or more scal 
loped features (10030). The scalloped features may provide 
indentations relative to an outer surface of a shell portion. The 
Scalloped features may protrude relative to an inner Surface of 
the shell portion. The scalloped features may be provided near 
the side flanges. 
0116. The shell portions may include one or more neck 
interlock features (10040). The neck interlock features may 
be shaped to complement the shape of one or more fitment 
feature. The neck interlock feature may include protruding or 
indented features. The neck interlock features may create 
deviations from a smooth surface of the shell. The neck inter 
lock features may cause the inner Surface of the shell neck to 
have one or more grooves, channels or protrusions. The neck 
interlock features may prevent a fitment from rotating and/or 
moving axially when the fitment is mated with the shell. 
0117 The shell portions may include an overlapping fea 
ture (10050). The overlapping feature may be on a bottom 
surface of the shell. The overlapping feature of a second shell 
may overlap at least a portion of the first shell. The overlap 
ping feature may overlap the portion of the first shell on an 
inner surface or an outer surface of the first shell. The first 
shell may or may not have an overlapping feature. The over 
lapping feature may extend beyond a plane defined by the 
flanges (10020). The overlapping feature may deviate from 
the plane defined by the flanges. 
0118 FIG.31B provides atop view of a shell portion. The 
neck interlock features (10040) are shown, which may 
include one or more protrusion or indentation. The neck inter 
lock features of the shell may be configured to receive a 
feature from a fitment. For example, an inner surface of the 
neck may have one or more groove (10045) that may receive 
a flange or protrusion from the fitment. The groove may have 
any orientation. For example, the groove may have a vertical 
or horizontal orientation. The groove may have an axial ori 
entation relative to the container and/or a circumferential 
orientation. In some instances, multiple grooves may be pro 
vided which may have any combination of orientations. 
0119 FIG.31C shows a bottom view of a shell portion. An 
overlapping feature (10050) may be provided. The overlap 
ping feature may have any shape. In some instances, the 
overlapping feature may have a length greater than or equal to 
0.25, 0.3, 0.4,0.45, 0.5,0.6,0.7, 0.8, or 0.9 of the diameter of 
the container. 



US 2014/02S2O32 A1 

0120 A bottom may also include a recessed portion 
(10060). One or more wall portion may surround the recessed 
portion. The recessed portion may be indented in toward an 
inner surface of the shell portion. The recessed portion may 
have a sloping Surface that may provide for a short vertical 
wall near the open end of the shell portion. This wall may be 
able to be used by conveyance equipment to help determine 
the proper rotation of the bottle (i.e. identify front/back of the 
bottle to allow for spot label (e.g., front/back) application. 
0121 Seamless side wall joining features may further 
include inner and/or outer flap features (5019), shown in 
FIGS. 28A-28B. The flaps may overlap from one side of the 
parting line (5007) to another. Preferably, alternating flaps 
may be used to provide balanced structural Support along the 
parting line (5007). For example, the flaps (5019) in FIG.28A 
may be arranged in an alternating configuration Such that the 
top flap overlaps from the right side to the left side of the 
parting line (5007) and the subsequent bottom flap overlaps 
from the left side to the right side of the parting line (5007). 
Alternatively, the flaps may be arranged such that all flaps 
overlap from the same side, such as from the right side to the 
left side of the parting line (5007). Any combination of one or 
more lugs (5008) and/or one or more flaps (5019) may be 
employed to form a secure connection along the side wall 
parting line (5007) within a seamless side wall region (5010). 
For example, a smooth Surface shell may have internal lug 
features for glue and overlapping flap features for gluing. The 
Smooth Surface bottle may have only one type of joining 
feature, or a mix of both, as shown in FIGS. 28A-28B. The 
joining features may further involve material thickness off 
sets, such as a thicker side wall to accommodate internal lug 
features, thinner flap receiving regions, thicker side wall 
along the parting line when adhesive means such as heat 
stakes are used etc. Material thickness offsets may be 
adjusted to provide required material strength while at the 
same time allowing for a smooth outer skeleton Surface better 
suited for attachment of labels as well as for handling and 
storage. To aid assembly, flaps may be molded with a dimple 
and/or other feature and the flap receiving area on the other 
shell part may have a receiving feature for said dimple and/or 
other feature. This may allow the flaps to be closed (for 
example, into a smooth Surface configuration) without the 
need for glue or additional attachment means. This configu 
ration may be a temporary retention for the flaps. For 
example, flaps may be retained using said registration and/or 
locking features prior to a label being applied for further 
mechanical retention for the flaps. Inversely, the flap may 
have a receiving area and the other shell part may have one or 
more dimples and/or other features. The dimples and/or other 
registration/locking features may be sized slightly larger than 
the receiving area to ensure a friction based mechanical con 
nection. 

0122 FIGS. 28C-28D detail a configuration of flaps in a 
cross-section view of the plane of the flap features perpen 
dicular to the vertical axis of the container in FIG. 28B. The 
one or more outer flaps (5020) are shown in their open posi 
tions in FIG. 28C. In one embodiment, the molded position of 
the glue flaps may be open for easy line of draw molding (no 
undercuts). The flaps may be closed and secured with glue or 
any other adhesive means, as shown in an alternating flap 
configuration in FIG. 28D. In this arrangement, the flaps may 
create a smooth Surface in the glued position. In some 
embodiments, flaps may not require glue to establish a secure 
connection. For example, an outer flap may be secured by 
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being slipped into a groove or slot in the outer wall Surface. As 
described elsewhere herein, flaps may further be placed along 
the inner surface of the skeleton side wall, and may be used 
interchangeably with other joining features. 
(0123 FIG. 14A and FIG. 14B also show that the pulp 
molded skeleton can have angles between walls that are about 
90 degrees, as shown by the dashed lines (2601, 2602). In 
FIG. 14A, the dashed line (2601) indicates an angle between 
the base and a side wall. The dashed lined (2602) indicates an 
angle between the base and another side wall. These angles 
may be similar or identical. These angles may be between 
about 80 to 100 degrees, or about 85 to 95 degrees, or about 90 
to 93 degrees. These angles may allow for a flat or substan 
tially flat base. The angles shown by the lines (2601, 2602) 
may work together to form a generally flat base from the 
overlapping base surfaces. In FIG. 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. 
0.124. In some embodiments, the skeleton can be formed 
from multiple parts, some of which can have insert molded 
pieces, as shown in FIG. 15. FIG. 15A shows a skeleton 
formed from a first part (4801) and a second part (4802). FIG. 
15B shows the first part (4811) separated from the second 
part. The first part (4811) has an insert molded piece (4809) 
which, as shown, is a receiverpart 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. 
FIG. 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. 
The parts to be insert molded can placed into the pulp forming 
machine by hand, mechanically, or robotically. Once the skel 
eton is 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. 
In an embodiment, the insert molded part can be made of Type 
3 pulp thermo forming and the resulting detailed pulp parts 
can be placed in a Type 2 forming machine for over molding 
of the inserted part resulting is a detailed area integrated to a 
less detailed part. With the difference in cost between the two 
processes the final part can be more cost effective that an 
entirely Type 3 part yet still have optimal detail and tolerance 
where desired. 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. 

0.125. In an embodiment, another way that the benefits of 
an alternate material or an alternate process part can be 
achieved is by adding parts to the thermoformed Type 3 or the 
formed Type 2 pulp parts afterwards. This is the addition and 
integration of parts post or after molding can be made with 
adhesives, mechanical deformations, heat Stakes, interlock, 
etc. Also, a formed pulp part, after forming, can itself be 
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placed into a mold for over-molding of another material or a 
feature from a different molding orientation. There can be 
many benefits to the insert or post molded parts into (or onto) 
the skeleton shell, including allowing connection of a fitment 
to the inserted part, having integrated wear points, having 
touch down points to facilitate stacking of like units, the 
integration of stiffeners of other material into the pulp to 
improve stacking/compressive strength, for achieving hard 
points for hanging/merchandizing, etc. 
0126. In some embodiments, separate parts, which may be 
insert molded pieces, may be inserted in between pulp shell 
parts. For example, a separately formed handle part may be 
incorporated between pulp shell halves in a clamshell con 
figuration. The additional parts may be closed and/or cap 
tured between shell parts. The skeleton shell may be config 
ured Such that mating or other connecting features between 
shell parts can incorporate the one or more insert pieces. 
Additional features may also be added to the skeleton shell to 
facilitate the incorporation of the insert pieces. For example, 
one or both shell halves in a clamshell configuration may 
contain an indentation or other handle receiving region to 
appropriately position an insert handle piece. In another 
example, mating features such as mating nubs, dimples, inter 
locks etc. designed to be complementary to the one or more 
insert pieces may be added to the insert piece and/or mating 
skeleton shell parts. The insert pieces may further be integral 
to a skeleton shell part and may be appropriately incorporated 
in the skeleton shell when shell parts are mated. The insert 
piece may be formed of any material, including but not lim 
ited skeleton shell and insert molded piece materials 
described elsewhere herein. Further, in an embodiment fea 
turing a double wall or reinforced skeleton shell, as described 
elsewhere herein, double-walled shell area(s) may serve as 
rigid handle or other insert piece receiving areas. For 
example, a reinforced (double-walled) skeleton shell region 
may be appropriate for carrying heavy load associated with a 
handle region. In a double-walled skeleton configuration, 
insert pieces such as handles may substantially incorporated 
between the layers of the double wall, wherein the wall layers 
may function as flanges for the insert piece, which may have 
a flat end configuration appropriate to fit in between wall 
layers. 
0127. In embodiments, containers comprise pulp parts 
with integral fiber pull-tabs (e.g., thread, string, tape, paper) 
to facilitate tear away opening of the container for materials 
separation and recycling. 
0128. 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 inven 
tion, 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. 
0129. 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 
turnis Supported by the skeleton. For some applications, only 
portions or specific locations of the liquid-holding vessel are 
secured to the skeleton. 

0130. 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 
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Support the weight of the liquid-holding vessel, to provide 
structural integrity that allows for Stacking of the container, or 
to ensure that the shape of the skeleton allows for stable 
Stacking. 
I0131 The liquid-holding vessel can have a volume that is 
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. 
I0132) 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 con 
tainer throughout the life cycle of the container. 
I0133. 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 liq 
uid-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. 
0.134 Separation of the liquid-holding vessel and the skel 
eton 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. 
0.135 FIG. 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 can create a Substantially water-tight seal between the 
neck and the liquid-holding bag. The bonding, 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 con 
tainer, including the neck, the liquid-holding bag and the 
closure, can be formed from the same polymer, from poly 
mers belonging to the same recycling group, or from poly 
mers 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) formating the neck with 
a molded fiber or pulp-formed skeleton. In an embodiment, 
the shape of the liquid or solid content holding bag is critical 
to ensuring that minimum materials are used, that it fills with 
contents reliably, that is make the best use of the internal 
volume offered by the skeleton shell, that is does not transfer 
concentrated forces onto any specific areas of skeleton shell. 
The optimization and efficiency of this container lies in it 
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being made cost effectively, not requiring excessive materials 
while being very reliable in transport and use. 
0136. In an embodiment, the final definition of bag (or 
pouch) shape depends on the specific instance of the outer 
shell shape required. This container system makes many 
shapes possible. The pouch shape is then tailored to not have 
excess material in places where air can get trapped resulting 
in under filling of contents. The thicker the film for any given 
film type, the less easily it fully deploys upon filling. The 
shape of the pouch is not limited to rectilinear or square. The 
edges can be curved or have profiles. Current pouches that are 
used on their own often have simple straight line geometries 
for ease of production. With a pouch detailed to work in a 
skeleton shell, the shape is an important method for control 
ling the forces applied to the skeleton. In some instances, the 
waist of the pouch can have less material so that when it is 
expanded with contents it does not place excessive force on to 
the weak midline area of the container (or skeleton shell). The 
length of the pouch is also important and will, once again, 
depend on the shape of the skeleton; if the pouch is too short, 
it will exert too much load on the location where the pouch is 
attached to the shell Such as the upper fitment causing col 
lapse. Optimized length can control this, as can having other 
locations along the pouch that are tabs or features for con 
necting, and distributing load to the skeleton shell. These tab 
features could be integrated into the seam. It is usually desir 
able to keep the seams minimal in dimension beyond what is 
required for structural reliability. Less plastic use advanta 
geously reduces environmental impact and manufacturing 
costs. Certain forming features, sometimes at the corners, or 
in the shoulders or the mid-plane, can allow the pouch to have 
a three dimensional shape Suited for a specific skeleton shell, 
resulting in a more optimized pouch. 
0.137 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 of 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 inven 
tion, 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. 
0138 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 FIG. 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?pouch can 
be formed with a top face, bottom face sides, gussets or 
combinations thereof for efficient optimization between the 
pouch shape and shell shape. The bag can be formed from a 
single piece of plastic or multiple pieces of plastic. The thick 
ness of the bag can be such that it can be welded to a fitment 
using a single welding temperature and/or time. The pillow 
style bag (2701) can have a re-sealable closure, such as a twist 
cap. Other examples of re-sealable closures include Snap 
caps, lids, folds, clips, Zipper grip and adhesives. In some 
embodiments, the re-sealable closure may utilize the skel 
eton. In some instances, the re-sealable closure may contact 
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the skeleton, be supported by the skeleton, or the skeleton 
may be part of the re-sealing mechanism. The pillow-style 
bag (2701) of FIG. 16 can beformed and filled with the aid of 
a horizontal form fill seal machine. Alternatively, it may be 
filled on a vertical form fill seal machine, or any other method 
of manufacturing and filling. 
0.139. Another bag with a face-mounted fitment is shown 
in FIG. 17. In embodiments, face mounted fitment (2801) can 
be designed such that it can be welded to the face surface of 
the bag that is formed with the aid of various methods of 
manufacturing and filling. In an embodiment, face-mounted 
fitment (2801) is 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 orportion (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 polymer, 
compatible polymers, or polymers of the same class. These 
classes can be recycling classes or groups. 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. 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. The fitments can have ribs or flange features 
(2805) that may interlock with mating features on the shell to 
better retain the fitment securely. 
0140. 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. Any method of manufacturing and filing known in 
the art may be used (e.g., horizontal form fill sealing). Sepa 
rating the fitment attachment process from the bag formation 
process can help avoid complications in the bag manufactur 
ing process. Alternatively, combining the fitment attachment 
and bag formation process can help reduce the footprint or 
required space for the fitment attachment and bag manufac 
turing 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 mal 
formations, cost and carbon footprint. The face-mounted fit 
ment (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 pro 
cess 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 
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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. 
0141. 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 have layers of 
polyethylene that have been produced at varying densities. 
0142 Face-mounted fitments are described in U.S. Pat. 
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 
Publication No. 2006/0111224, which are incorporated 
herein by reference in their entirety. 
0143. In some embodiments of the invention, the liquid 
holding bag and fitment can be formed from a polymer. The 
liquid-holding bag and fitment, 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. In one embodiment the fitment com 
ponent and the vessel portion can be the same single part 
through the use of thin wall blowmolding (LDPE, or HDPE, 
or other) or injection blowmolding using a perform (PP or 
PET, or other). These integral fitment and vessel parts do not 
have overlapping material since there is no joining process 
between liner and fitment. The amount of polymer used to 
form the fitment can be minimized using the fitments 
described herein, or any other type of closure known to those 
skilled in the arts. 
0144. 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 dispensing aperture and a liquid-holding bag 
where these are separate components. 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 approxi 
mately 6 g of plastic to 500g of water, or approximately 1.2%. 
0145 For a 500 mL container, the closure can comprise 
less than 0.2,0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 15 grams of 
polymer and the liquid-holding bag can comprise less than 
0.2,0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or 15 grams of polymer. 
0146 The aforementioned components, including the liq 
uid-holding bag and fitment, the closure, and the skeleton, as 
shown in FIG. 1 and FIG.2, can be utilized in other containers 
described herein. 

0147 FIG. 3 shows a cross-sectional view of a skeleton 
(110) enclosing a liquid-holding bag (210). The liquid-hold 
ing 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 
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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 FIG. 5A). 
0.148. 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 inven 
tion, 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 con 
tainer, and are pulled or extended through an opening of the 
skeleton during filling, distribution, or use of the container. 
0149. 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. 
O150 FIG. 18, FIG. 19, FIG. 20, and FIG. 21 show 
examples of mechanisms for attaching a fitment or a receiver 
part or a plastic component to a shell or skeleton. FIG. 18 
shows a fitment (2903, diagonal fill lines) that is attached by 
flanges to a shell (2901). The fitment has two flanges that mate 
with one layer of the shell. The flanges can befriction 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. 
0151 FIG. 19A shows a fitment (3003) that is attached to 
a shell by attachment members (also “external mating fea 
tures’ herein) that may be a mechanical deformation of 
flanges (3001), in accordance with an embodiment of the 
invention. 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 par 
tially about the fitment. In some embodiments, the mechani 
cal deformation may cause a mechanical deformation of only 
the fitment, only the shell, or both the fitment and the shell. 
The mechanical deformation may be reversible or irrevers 
ible. 

0152 FIG. 19B shows a container (3000) having a fitment 
(3005) that is attached to a shell (3010) by one or more 
attachment members (3015), in accordance with an embodi 
ment of the invention. The fitment (3005) and shell (3010) 
may be any fitment and shell provided herein. The one or 
more attachment members (3015) may be mechanical defor 
mations formed from the fitment (3005). Each of the one or 
more attachment members (3015) may include posts (also 
“attachment posts' here) that extends through an opening in 
the shell (3010). FIG. 19B, top, shows a post (3015) formed 
from the fitment (3005) extending outwardly through an 
opening in the shell (3010). The post (3015) may extend 
perpendicularly orangled with respect to a surface of the shell 
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(3010). FIG. 19B, bottom, shows the post (3015) resting 
against a portion of the shell (3010), which may secure the 
shell (3010) against the fitment (3005). The post (3015) may 
bend, hook, or curve against a surface of the shell (3010) 
located in a neck region (3020) of the container (3000). For 
example, the post (3015) may hook against a surface of the 
shell (3010) in the neck region (3020). The post (3015) may 
bend, hook or curve against the surface of the shell (3010) in 
a manner parallel to a base of the container (3000) (not 
shown) or angled. Such as, e.g., perpendicularly, with respect 
to a plane parallel to the base of the container (3000). In some 
cases, the post (3015) may bend, hook or curve and attach to 
the surface of the shell (3010) parallel or angled with respect 
to a plane parallel to the base of the container (3000), such as 
angled at about 5°, or 10°, or 15°, or 20°, or 25°, or 30°, or 35°, 
or 40°, or 45°, or 50°, or 55°, or 60°, or 65°, or 70°, or 75°, or 
80°, or 85, or 90° with respect to a plane parallel to the base 
of the container (3000). In other cases, the attachment mem 
bers (3015) may include a plurality of posts that are attached 
to the shell (3010). In such a case, the attachment members 
(3015) may overlap one another or be attached to one another. 
0153. Each of the attachments posts (3015) may extend 
out of a hole, slot or slit in the shell (3010) and bend, curve or 
hook around a corner of hold, slot or slit and rest against a 
surface of the shell (3010). In some cases, the fitment (3005) 
may include a rib or ledge that rests over the shell (3010), as 
illustrated in FIG. 19B, top. The rib rests below a cap when the 
cap has mated with the fitment (3005), as shown. As shown in 
FIG. 19B, bottom, a post (3015) has come to rest against a 
surface of the shell (3010) and in contact with a groove 
formed in a lower surface of the rib or ledge of the fitment 
(3005). The groove may keep the post (3015) from moving 
away from the surface of the shell (3010). 
0154 The post (3015) may be have a circular, triangular, 
Square, rectangular, pentagonal, hexagonal, heptagonal, or 
octagonal cross-section. The post (3015) may have a thick 
ness (along its shortest dimension) between about 0.1 inches 
and 1 inch, or 0.2inches and 0.5 inches, and a length (along its 
longest dimension) between about 0.1 inches and 1 inch, or 
0.2 inches and 0.5 inches. 
0155 The attachment members (3015), such as posts, may 
extend (or protrude) from the shell (3010) a holes, slots or slits 
formed in shell. In some situations, the attachment members 
(3015) may extend from the shell (3010) at a hole, slot or slit 
formed at a single location in the shell (3010). In other situ 
ations, the attachment members (3015) may extend from the 
shell (3010) at a plurality of holes, slots or slits in the shell 
(3010). 
0156. In some cases, the attachment members (3015), 
including posts, may be formed from the fitment (3005). That 
is, the attachment members (3015) may be unitary (or single 
piece) with the fitment (3005). For example, the fitment 
(3005) and attachment members (3015) may be formed from 
a polymeric material, such as a plastic. The fitment (3005)and 
attachment members (3015) may be formed by injection 
molding or extrusion. In other cases, the attachment members 
(3015) may be formed from one or more materials separate 
from the fitment (3005). For example, the fitment (3005) may 
be formed of a first polymeric material and the attachment 
members (3015) may be formed of a second polymeric mate 
rial, a metallic material (e.g., aluminum), or a composite 
material that may include one or more of a polymerand metal. 
(O157 FIG. 20 and FIG. 21 show fitments (3101) that can 
be attached to a shell using heat stakes (3103, 3201, 3203). 
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The heat stakes can extend from the fitment and through a 
shell. The shell can have predrilled, preformed or premolded 
holes, diecut 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 or through a molded feature in the 
shell or through a thinner area in 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 or by ultrasonic energy directors. Melting or defor 
mation of the plastic can allow for secure attachment between 
the fitment and the shell. The melted or deformed stakes can 
formany shape. For example, the melted or deformed Stakes 
can form a rivet shaped head. In certain embodiments, the 
fitment can be mated to the skeleton shell or a part of the 
skeleton shell through a hole that is in the shell part. The 
fitment can then be inserted from the inside and connected to 
the skeleton shell with, e.g., adhesive, mechanical deforma 
tion of the pulp to the fitment flange, with the aid of welding, 
and/or a retaining ring installed from the outside. 
0158. Further examples of configurations utilizing heat 
stakes for direct connection between the fitment and the shell 
are shown in FIG. 24. A direct connection may enable the 
fitment to more fully adhere to the pulp shell, thereby elimi 
nating the need for additional structural Support features Such 
as a retaining collar or other mating features described else 
where herein. This may be a cost effective way to reduce 
material requirements as well as the number of parts that a 
bottle or container in accordance with embodiments of the 
present invention may be assembled from. 
0159. A fitment (5001) may constitute one or more heat 
stakes (5004). The heat stakes may or may not be integral to 
the fitment. For example, the heat stakes may be made from a 
different material than the fitment, wherein the material from 
which the heat stakes are made may be more suitable for 
fusing the fitment and the pulp by ultrasonic energy directors. 
The heat stakes may also be part of the pulp shell. The fitment 
may or may not include one or more flanges (5003) that mate 
to the skeleton. In a preferable embodiment, ultrasonic weld 
ing of the fitment (5001) directly to the unmodified pulp shell 
(5002) may be employed. The heat stakes may have any shape 
including but not limited to spikes, pins, protrusions, bumps, 
cones, dimples, arrows, fringes and other features. 
0160 One or more heat stakes, such as a plurality of spikes 
or short pins (5004), may be configured to be embedded into 
the pulp wall (5002). The one or more heat stakes may be 
positioned around the fitment. Preferably, the heat stakes 
(5004) may be located between the one or more flanges 
(5003), as shown in FIG. 24. The heat stakes may also be 
located on the one or more flanges. The heat stakes may or 
may not be uniformly spaced around the fitment, for example, 
Such that a uniform connection may be achieved along the 
entire surface of the fitment. Alternatively, the heat stakes 
may be localized, for example, Such that other features may 
be employed on parts of the fitment. The spikes may be made 
to pierce the pulp mechanically. The spikes may partially or 
fully pierce the pulp shell. Preferably, the spikes may be 
embedded just shy of the full thickness of the pulp shell 
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without piercing all the way through. The heat stakes may 
further be made to fuse together the fitment and pulp shell to 
form a bond that may be deeper than glue through the appli 
cation of ultrasonic energy to melt the heat stakes. 
0161 The heat stakes may be deformed by the energy 
deposited to form a bond (5005). The pressing of the heat 
stakes into the pulp may be combined with ultrasonic energy 
deposition by the use of ultrasonic horn clamps or other 
means that combine heat and/or energy deposition with 
mechanical pressing or Squeezing. The mechanical and 
energy deposition steps may also be performed sequentially 
through the use of a mechanical means and an ultrasonic 
means. The heat Stakes may allow for a strong bond to be 
formed between the fitment and the pulp shell. 
0162 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 
separation can be facilitated 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. 
(0163 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 con 
nection between the skeleton and the liquid-holding bag to 
Support the weight of the liquid-holding bag and liquid con 
tents therein. The neck and/or skeleton flanges can be formed 
in a neck area and provide Support for heavier and larger bags 
(See FIG. 4). 
0164. The retaining collar can hold the neck to the skel 
eton. 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. 
0.165. 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-hold 
ing bag and contents therein can be supported by the neck and 
skeleton flanges, which can prevent the neck from falling into 
the skeleton. 
0166 As shown in FIG. 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. 
0167. The flanges and interlocks as shown in FIG.3 can be 
utilized in any container described herein. 
0168 FIG. 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 com 
prise 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 dif 
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ferent materials from the skeleton or may be separate pieces 
Somehow adhered, attached, or integrated with the skeleton. 
The ribs may include different arrangements and configura 
tions that may lend Support to the neck area of the container. 
The ribs as shown in FIG. 4 can be utilized in any of the 
containers described herein. 
0169. In some embodiments of the invention, gussets, 
tabs, or other supporting features that may stiffen the neck 
area of the skeleton may be used. 
0170 FIG. 5A 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, or the retaining collar 
(140) may be independently molded as a separate part. FIG. 
5A 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 is closed. 
(0171 FIG. 5B shows a container (500) having a neck 
(505) and shell (510), in accordance with an embodiment of 
the invention. The neck (505) includes a fitment (512), which 
may be any fitment provided herein. The container (500) may 
include a retaining collar (515), which may keep the shell 
(510) attached to the fitment (512). The retaining collar (515) 
may be independent from the shell (510) and fitment (512) of 
the container (500). In some cases, the retaining collar (515) 
may be integral with one or more of the fitment (512) and the 
shell (510). For example, the retaining collar (515) may be 
formed from the shell (510). As another example, the retain 
ing collar (515) may be formed from the fitment (512). As 
another example, the retaining collar may be integral to the 
closure/cap, and when the cap is removed by the user the cap 
breaks away from the retaining collar where the retaining 
collar stays with the bottle, thus performing the dual function 
of retaining the shell to the fitment and serving as a tamper 
proof (or tamper evident) feature that would need to be sepa 
rated by the user for initial access to the contents. The retain 
ing collar (515) may include a snap member (520) that may 
hold the retaining collar (515) to the fitment (512). The snap 
member (520) may be a protrusion from a surface of the 
retaining collar (515). The protrusion, as illustrated, pro 
trudes inward toward the shell (510) and comes to rest against 
a lower portion of a ledge or rib of the fitment (512). 
(0172. The shell (510) may be held in place by the retaining 
collar (515). In some cases, the retaining collar (515) may 
keep a portion of the shell (510) in the neck (505) adjacent the 
fitment (512). The snap member (520) may enable the retain 
ing collar (515) to remain fixedly attached to the fitment (512) 
and the shell (510). In some cases, the retaining collar (515) 
may keep the shell (510) irremovably attached to the fitment 
(512). The shell (515) may encapsulate a container a holding 
bag (525) of the container (500). 
(0173 The retaining collar (515) may be movable with 
respect to the shell (510) and fitment (512). In some situa 
tions, the retaining collar (515) may be rotatable with respect 
to the shell (510) and fitment (512). A user may be able to 
rotate the retaining collar (515) along a plane parallel to a base 
of the container (500). 
0.174. In some cases, the retaining collar (515) may be 
circular. In other cases, the retaining collar (515) may have 
other geometric shapes, such as, for example, triangular, 
Square, rectangular, pentagonal, hexagonal, heptagonal, or 
octagonal. The retaining collar (515) may be single-piece or 
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formed of two or pieces (i.e., multi-piece). A multi-piece 
construction in some cases may permit assembly of the 
retaining collar (515) to the container (500). 
0.175. The retaining collar (515) may have a thickness 
between about 0.1 inches and 1 inch, or between about 0.2 
inches and 0.5 inches. The retaining collar (515) may be 
formed of a polymeric material. Such as a plastic, or a com 
posite material, which may include one or more of a metal, 
plastic or cellular material. Such as pulp. The retaining collar 
(515), if circular, may have a diameter between about 0.5 
inches and 8 inches, or between about 1 inchand 3 inches. The 
retaining collar may be aband of shrink sleeve material, a film 
material made of plastic of ten for the purposes of addings, 
which shrinks with heat applied during assembly. In its 
shrunken state the band may serve to unify the shell parts to 
the fitment. 
0176 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 longsides of the neck, the duckbill 
valve lips can flex and move outward producing a free pas 
sage of liquids or fluid 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 ship 
ping 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. 
0177. 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 rela 
tive 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. 
0178. In some embodiments of the invention, a container 
can be assembled by mating a pouch orabag 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 pro 
cess and/or the filling process may be automated. 
0179 A threaded or friction-fit cap or stopper can be 
molded together with a central neck or aperture in Such away 
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-compress 
ible part. The non-compressible part can be located to prevent 
displacement of the cap or stopper. 
0180 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 water 
tight seal. The closure can be easily removed by peeling away 
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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. 
0181. 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. 
0182. In some embodiments of the invention, a portion of 
the closure part can remain bonded to an open end of the 
vessel. 
0183. 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 
aX1S. 

0.184 FIG. 6 is a cross-sectional view of a container com 
prising a fiber or pulp-molded body (110) and a liquid-hold 
ing bag (210). The liquid-holding bag can have an aperture 
(1940) and the dispensing aperture area and the materials 
holding area are different features of a singular part. 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, 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. 
0185 FIG. 7 shows an illustration of a container compris 
ing 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. 
0186 FIG. 8 shows a diagram of the container shown in 
FIG. 6 with a lid (2110). The lid can snap close over a fiber or 
pulp-molded body (110) by a lip (2120). 
0187. Any container described herein can comprise a clo 
sure as shown in FIG. 6, FIG. 7, and FIG.8. 
0188 FIG.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 trans 
port of liquid can prevent contamination of liquid contained 
or stored within the flexible liquid container. 
0189 FIG. 10 is an illustration of a container having 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 beformed 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 
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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 of the liquid-holding bag 
(230) can interlock with flanges (330) on the skeleton that can 
Support the 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 fullbag). 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. The skeleton shell, when swapped with the recharged 
pouch, can be reclosed for use. 
0190 FIG. 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 separa 
tion of the skeleton from the liquid-holding bag. Such fea 
tures may include holes (2410), tabs, perforations (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. Alterna 
tively, a pull-strip can be pulled to cause destruction of the 
container. The pull strips could be made of a higher density 
paper or organic compostable string. The pull strip could be 
insert molded, over molded or added after molding of the 
skeleton shell. 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. 
0191 In an embodiment, another method for removing the 
plastic parts, such as the fitment and pouch from the skeleton 
shell, could be through twisting or pulling the cap/fitment out 
of the skeleton shell using force. In an embodiment, where the 
fitment is a threaded cap/fitment the connection of the fitment 
to the skeleton shell need to be sufficient to withstand the 
forces of the capping machine, the force of the user removing 
the cap for the first time including the breaking of the tamper 
evident seal, and the reasonable recapping and uncapping 
force generated by the user. Beyond this performance force, 
the fitment could be expected to release or twist away from the 
housing to facilitate the separation of the pouch and fitment 
from the outer skeletal shell for recycling or disposal. In an 
embodiment, the torque force that the fitment should with 
stand is about 30 inch-pounds (in. lbs) or more, or 35 in. Ibs or 
more. For fitments that are not rotationally applied, such as a 
Snap cap the same principle could apply where a certain 
number of lbs of force in any axis applied to the fitment needs 
to be withstood and beyond that could be made to release. 
These amounts could differ depending of production method 
and on container size and fitment size and type. 
0192 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, 
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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 con 
tainers 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 2 L or less. 

(0193 FIGS. 22 and 23A-23F illustrate a liquid container 
having a liquid holding bag Supported by a skeleton, in accor 
dance with various embodiments of the invention. FIGS. 
23A-23F illustrate various views of the liquid container of 
FIG 22. 

(0194 FIG. 22 illustrates a liquid container (3300) com 
prising a liquid holding bag (not shown) within a skeleton or 
outer shell (also skeleton shell) (3310). The liquid holding 
bag can be any liquid holding bag described herein, Such as, 
for example, the liquid holding bag described above in the 
context of FIG. 16. The skeleton (3310) comprises a first 
portion (3311) and a second portion (3312) joined at a first 
mating point (3313). In an alternative embodiment, the skel 
eton is a single piece. In some embodiments, the skeleton 
(3310) is configured to support the liquid holding bag. In an 
embodiment, the skeleton (3310) includes features (see 
above) that facilitate deconstruction or separation of the skel 
eton from the liquid-holding bag. In an embodiment, the 
skeleton (3310) is a molded fiber skeleton. In another 
embodiment, the skeleton (3310) is a pulp-formed skeleton. 
In still another embodiment, the skeleton (3310) can be 
formed of a fibrous material (e.g., natural fibers), biodegrad 
able material, or compostable material. In an embodiment, 
the liquid holding bag can be formed of a polymer or poly 
meric material. Such as a flexible polymer. In an embodiment, 
the liquid-holding bag can be formed of an optically trans 
parent material. 
(0195 With continued reference to FIG.22, the liquid con 
tainer (3300) further comprises a cap (3315) and a first grip 
ping or grasping area (3320) for gripping or grasping the 
container by a user. The first gripping area (3320) comprises 
a first depression (3325) and one or more ridges (3330) or set 
of ridges, which permit a users thumb or fingers to grasp or 
handle the container (3300). The container (3300) of the 
illustrated embodiment comprises a gripping area (3320) 
having two ridges on each side of the liquid container (see 
below). 
0196. In an embodiment, such as the illustrated embodi 
ments of FIGS. 23A and 23B, the liquid container (3300) 
comprises a second gripping (3321) in addition to the first 
gripping area (3320). In an alternative embodiment, the liquid 
container (3300) comprises a gripping area on either the first 
portion (3311) or the second portion (3312), but not both. 
0.197 In embodiments, each of the gripping areas can 
comprise 1 or more, or 2 or more, or 3 or more, or 4 or more, 
or 5 or more, or 10 or more, or 20 or more ridges. In addition, 
each of the gripping areas can comprise multiple sets of 
ridges. As an example, the first gripping area (3320) can 
include 3 ridges. In embodiments, each of the gripping areas 
can include 1 or more, or 2 or more, or 3 or more, or 4 or more, 
or 5 or more, or 10 or more, or 20 or more depressions. As an 
example, the first gripping area (3320) can include two adja 
cent depressions. 
0198 With continued reference to FIG.22, a fitment com 
prising a collar or neck portion (3335) of the liquid holding 
bag extends above the skeleton (3310). In such a case, with 
the first portion (3311) and the second portion (3312) joined 
at the first mating point (3313), the collar portion (3335) is 
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disposed above the skeleton (3310). In an alternative embodi 
ment, the collar portion (3335) of the liquid holding bag can 
be excluded. 
(0199. In embodiments, the first portion (3311) and the 
second portion (3312) can be of the same volume or different 
volumes. In an embodiment, each of the first portion (3311) 
and the second portion (3312) is configured to house an equal 
or nearly equal Volume of the liquid holding bag. In another 
embodiment, the sizes and volumes of the first portion (3311) 
and the second portion (3312) can be different, such that 
different volumes of the liquid holding bag are housed in each 
portion. 
(0200 FIGS. 23A and 23B schematically illustrate oppos 
ing sides of the liquid container (3300) of FIG. 22, in accor 
dance with embodiments of the invention. In the illustrated 
embodiments of FIGS. 23A and 23B, the first portion (3311) 
comprises the first gripping area (3320) and the second por 
tion (3312) comprises the second gripping area (3321), with 
each of the first and second gripping areas (3320) and (3321) 
having a depression and two ridges (or a set of ridges). The 
first gripping area (3320) comprises a first depression (3325) 
and a first set of ridges (3330), and the second gripping area 
(3321) comprises a second depression (3326) and a second 
set or ridges (3331). While each set of ridges, as illustrated, 
comprises two ridges, each portion (3311) and (3312) can 
include any number, shapes and configurations of depres 
sions and ridges. In an alternative embodiment, either the first 
portion (3311) or the second portion (3312), but not both, 
comprises a gripping area. In such a case, the portion without 
a gripping area can have a flat Surface in place of the depres 
sion and ridges. In some cases, it might be desirable to 
exclude the depression and have only ridges. In an alternative 
embodiment, the liquid container (3300) does not include a 
gripping area. 
0201 With reference to FIGS. 23A and 23B, during use, a 
user can grasp a gripping area to dispense liquid from the 
liquid container (3300). In an embodiment, with the liquid 
container having gripping areas (3320) and (3321), the user 
can grasp the liquid container (3300) in a manner such that the 
users thumb grasps one of the first gripping area (3320) and 
the second gripping area (3321), and some or all of the user's 
remaining fingers grasp the other of the first gripping area 
(3320) and the second gripping area (3321). For example, if 
the user holds the liquid container (3300) with the user's right 
hand, the user might grasp the liquid container (3300) with 
the user's right thumb on the first gripping area (3320) and the 
user's other fingers on the second gripping area (3321). 
0202 In an embodiment, the gripping area is configured to 
minimize strain on a user's muscles and tendons during hand 
ing of the liquid container (3300). In an embodiment, with the 
user grasping the liquid container (3300) in one or more 
gripping areas, the user can lift the liquid container (3300) 
without crimping the liquid container (3300). The one or 
more gripping areas thus aid in the handling of the liquid 
container (3300) while minimizing stress and strain on the 
users hand. 

0203 With continued reference to FIGS. 23A and 23B, the 
gripping areas (3320) and (3321) can have any shape and 
configuration. As an example, the gripping areas can be cir 
cular, triangular or boxlike. In addition the gripping areas can 
have any depth. In some cases, it might be desirable to have 
gripping areas with depressions and ridges in the depressions. 
0204 FIGS. 23C and 23D schematically illustrate oppos 
ing sides of the liquid container (3300) of FIG. 22, in accor 
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dance with embodiments of the invention. The first portion 
(3311) and the second portion (3312) of the skeleton (3310) 
are joined at the first mating point (3313) and a second mating 
(3340). In an embodiment, prior to assembly of the liquid 
container (3300) (i.e., prior to enclosing the liquid holding 
bag in the skeleton (3310) to form the container (3300)), the 
skeleton (3310) comprises the first portion (3311) and the 
second portion (3312) joined at the second mating point 
(3340) but not the first mating point (3313). In such a case, 
during assembly of the container (3300), the first and second 
portion (3311) and (3312) are brought together and joined at 
the first mating point (3313) to enclose the liquid holding bag 
(or liquid holding container). In another embodiment, prior to 
assembly of the liquid container (3300), the skeleton (3310) 
comprises the first portion (3311) and the second portion 
(3312) joined at the first mating point (3313) but not the 
second mating point (3340). In still another embodiment, 
prior to assembly of the liquid container (3300), the first 
portion (3311) and the second portion (3312) are not joined at 
either mating point (3313) and (3340). In such a case, the 
container (3300) can be assembled by enclosing the liquid 
holding bag in each of the first portion (3311) and the second 
portion (3312), following by forming the skeleton (3310) by 
joining the first and second portion (3311) and (3312) at the 
first and second mating points (3313) and (3340). In some 
embodiments, the first mating point (3313) may protrude as 
shown in FIG. 23A. In other embodiments, the first mating 
point need not protrude, or may come down without provid 
ing an extra flap. For example, the first mating point (3313) 
may come down flat like the second mating point (3340). 
(0205 FIGS. 23E and 23F schematically illustrate top and 
bottom views of the liquid container (3300) of FIG. 22, in 
accordance with embodiments of the invention. With refer 
ence to FIG. 23E, the liquid container (3300) comprises the 
cap (3315) sealing the liquid holding bag (not shown). The 
skeleton (3310) of the liquid container (3300) comprises the 
first portion (3311) and the second portion (3312) enclosing 
the liquid holding bag. The first and second portions (3311) 
and (3312) are joined at the first mating point (3313) and the 
second mating point (3340). As shown in FIG. 23F, a first 
portion (3311) may overlap part of the second portion (3312). 
For example, a part of the bottom of the first portion may 
extend over part of the second portion. In some examples, a 
flap or edge may be provided that causes the overlap. With 
reference to FIGS. 23E and 23F, a top and bottom portion of 
the liquid container (3300) has a rectangular configuration, 
with a width of the liquid container (3300) being larger than 
a length of the liquid container (3300). In embodiments, the 
liquid container (3300), when viewed from above and below, 
can have any shape, Such as circular, triangular, square or 
rectangular. 
(0206 With reference to FIGS. 22 and 23A-F, the liquid 
container (3300) can have any size and shape. As an example, 
the liquid container (3300) can be cylindrical. As another 
example, the liquid container (3300) can be triangular. As still 
another example, the liquid container (3300) can be boxlike, 
having a length, height and width that are the same or Sub 
stantially similar. In certain embodiments, the top portion of 
the liquid container (3300) can have a size and shape that is 
different from the bottom portion of the liquid container 
(3300). 
0207. In embodiments, the cap (3315) is configured to 
forman airtight (or hermetic) seal between the liquid holding 
bag and the external environment. The fitment of the liquid 
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container (3300) can be a re-sealable closure, twist cap, snap 
cap, lid, Zipper, fold, adhesive, clip, or any other re-sealable 
mechanism known or later developed in the art. In some 
embodiments, a re-sealable closure may be Supported by, 
contact, or use the skeleton of the liquid container. 
0208. In embodiments, the liquid holding bag enclosed by 
the skeleton (3310) can have any shape. In an embodiment, 
the liquid holding bag can be shaped similarly to the skeleton 
(3310). The liquid holding bag may be shaped to minimize an 
internal cavity of the bottle between the skeleton and the bag. 
The liquid holding bag may be shaped to contact a portion or 
majority of the inner surface of the skeleton. In another 
embodiment, the liquid holding bag can be shaped so as to 
minimize the use of material (see above). 
0209. In an embodiment, containers are able to me made 
on high-speed production lines and high speed filling line in 
order reduce costs and be competitive with other aforemen 
tioned packaging technologies. In certain embodiments, con 
tainers or bottles can be fully assembled prior to filling. The 
pouches could be made on a horizontal forming machine with 
or without fitment inserter. The pouches could be made on 
other known machines. They are then assembled into the 
skeleton shell. Either the pouch or the shell, or both could 
have one or more features to facilitate automated assembly. 
The skeleton shell and pouch with fitment are then assembled. 
A standard bottling line can be used where the container fills 
similarly to a standard bottle. In such a case, various compo 
nents of embodiments of the invention, Such as skeletons and 
liquid holding bags, can be integrated into existing standard 
bottling lines, thereby making use of existing bottle filling 
line equipment and infrastructures. In other embodiments, the 
pouch and fitment can run and be filled on either Horizontal 
Form Fill machines or Vertical Form Fill machines. These 
filled pouches can then be assembled to skeleton shells to 
complete the product containers. 
0210 Containers of embodiments of the invention can be 
designed to minimize materials cost, thus aiding in the reduc 
tion of post-use waste. In addition, materials can be selected 
So as to minimize environmental impact. For example, the 
skeleton can be formed of a biodegradable material. 
0211 Containers of embodiments of the invention can be 
designed for storing and dispensing various liquids, such as, 
for example, fruit juice (e.g., apple juice, orange juice, grape 
juice), milk, carbonated liquids (e.g., Soda beverages), wine, 
beer and water. In the case of wine, various containers of 
embodiments of the invention can contain skeletons in the 
shape of carafes. 
0212. In some embodiments, containers can be permanent 
containers. In some embodiments, containers can be designed 
to mate various components, such as caps and pouches. In 
Some cases, containers can be designed to mate with Smart 
caps and pouches. In various embodiments, containers can be 
configured for use with turn-key integrated manufacturing 
equipment. 
0213 Filling Containers 
0214. In various embodiments, methods for filling con 
tainers having liquid holding bags within skeleton shells are 
provided. In an embodiment, there is space between a skel 
eton and a liquid holding bag within the skeleton so that air (or 
another gas) within the skeleton (or shell) can be displaced 
through the shell as the liquid holding bag is filled. In addi 
tion, air can pass through the skeleton to fill the Volume as 
contents are dispensed from the bag. Allowing air to pass into 
the Volume inside the skeleton as the contents are dispensed 
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from the liquid holding bag helps with the Smooth dispensing 
of the contents of the liquid holding bag. In an embodiment, 
the flow of air through the skeleton can be achieved using the 
porosity of the skeleton. In another embodiment, the flow of 
air through the skeleton can be achieved with the aid of a vent 
in the skeleton. In Such a case, the vent can be provided at a 
position where there is little risk of puncturing the liquid 
holding bag. 
0215. In an embodiment, a container, such as the container 
(3300) of FIG.22 and FIGS. 23 A-23F, can be filled by intro 
ducing content, such as liquid content, through a closure of 
the container and into a liquid holding bag of the container. 
The closure can be a sealable or re-sealable closure. In an 
embodiment, as the liquid holding tank is filled with the 
contents of the container, gas, such as air, is displaced. 
0216. In an embodiment, before filling, the liquid holding 
bag within the skeleton can be rolled to assist with the laying 
of the liquid holding bag within the skeleton. In this case, the 
liquid holding bag can be folded or rolled in Such a way that 
it can easily unfold or unroll. Such as, for example when the 
liquid holding bag is filled. Any folds or rolls may be lightly 
held by one or more holding members, such as, e.g., thin 
pieces of tape that will release as the bag fills. Alternatively, 
the bag can be held in the folded or rolled condition by an 
adhesive, clip or band, or other methods for minimizing the 
size of the pouch. During filling, as the body of the liquid 
holding bag expands, such as, for example, by injecting a gas 
into the bag prior to filling or expansion of the liquid holding 
bag upon filling the bag with its contents, the retaining means 
can be ruptured or removed from the liquid holding bag to 
allow the body of the liquid holding bag to expand. By folding 
or rolling the liquid holding bag prior to laying it into the 
skeleton of the container, various issues, such as, for example, 
the liquid holding baggetting caught by the skeleton when 
enclosing the liquid holding bag, can be minimized. This 
filling procedure further helps the liquid holding bag fill prop 
erly, as it will assume the correct internal orientation when 
filled. 
0217. In an embodiment, the liquid holding bag has a 
volume greater than the internal volume of the skeleton. In 
this way, when the liquid holding bag of the containeris filled, 
the liquid holding bag will come in contact the inner Surface 
of the skeleton. This can help ensure that the weight of the 
contents is supported by the skeleton rather than by the liquid 
holding bag. 
0218. In embodiments, after filling, the openings through 
which content was introduced to the liquid holdings, such as 
the closures of the liquid holding bags, are sealed. In an 
embodiment, the closures can be sealably or re-sealably 
closed with a sealing member, Such as a cap (e.g., Smart cap), 
twist cap, Snap cap, or lid. The closures can be sealed in a 
controlled environment, such as an inert environment or 
under vacuum, or in the ambient environment. 
0219. In some embodiments, containers of embodiments 
of the invention can benefit from certain features to help their 
merchandizing. These could include an ability to Suspend the 
product at point of sale. This could include features to allow 
for the Suspension on rails of the recharge pouches. Recharge 
pouches, or refill pouches, could be sold as single items or as 
groups of pouches, and are Swappable into a skeleton shell 
after another one has been emptied. For example, a single 
pouch can be purchased and inserted into the skeleton shell of 
another container after the removal of the skeleton shell of 
that container. A number of pouches could be sold with a 
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single skeleton shell. The skeleton shell could be intended to 
be recycled after a number of uses or intended to be used 
indefinitely. The recharge pouches could have a limited 
amount of packaging attached at retail points for branding 
purposes or merchandizing purposes. This limited packing 
could also serve a function in the reconnection to the skeleton 
shell, its Subsequent use, or intended for removal and recy 
cling. This new packaging invention could have features for 
merchandizing or meeting logistical needs. 
0220. For other contents that may not be dependent on 
fitments, the ecologic technology of flexible pouch mated to 
a biomaterial based thermoformed skeleton, with the option 
of using recycled content in the format of a bowl/cup?tray, 
could be used. Separable components for recycling can be 
used in certain cases. There would be a removable tamper 
evident seal. The liner would be separable from the bowl/cup/ 
tray. This could be for refrigerated or frozen items, such as, 
e.g., yogurt, ice cream, ready-to eat-meals, salads, dried fruit, 
olives, and margarine. Such containers can be used with non 
refrigerated items (e.g., nuts, spices), and they could be 
resealable with the aid of, e.g., lids or re-stackable peel away 
tabs. In an embodiment. Such containers can include a sepa 
rable liner and skeleton technology for items that are in jars or 
cans (structured) or in Stand up pouches. Items that could 
benefit from such containers include items that could benefit 
from more structure but less plastic, Such as, e.g., nuts, dried 
fruits, and Snacks. 
0221. 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 is also not intended that the invention 
be limited by the specific examples provided within the speci 
fication. While the invention has been described with refer 
ence 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 equivalents. 

1. A container, comprising: 
a materials holding container having a fitment; and 
a shell comprising one or more scalloped features on both 

sides of a parting line flange, wherein the shell includes 
a neck configured to Support the fitment. 

2. The container of claim 1 wherein the shell is formed 
from a plurality of shell portions, wherein the parting line 
flange is formed from a flange from a first shell portion 
meeting a flange of a second shell portion. 

3. The container of claim 2 wherein the flange of the first 
shell portion is adhered to the flange of the second shell 
portion. 

4. The container of claim 1 wherein the parting line flange 
extends beyond the scalloped feature. 

5. The container of claim 1 further comprising a label 
adhered to an outer surface of the shell. 

6. (canceled) 
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7. The container of claim 5 wherein the parting line flange 
does extend beyond a panel of the label. 

8. The container of claim 1 wherein the fitment includes 
one or more interlock configured to mate with complemen 
tary features at the neck of the shell, thereby preventing 
movement of the fitment relative to the shell in at least one 
direction. 

9. (canceled) 
10. (canceled) 
11. The container of claim 2 wherein the first shell portion 

has an overlapping feature that overlies at least a portion of 
the second shell portion. 

12. (canceled) 
13. The container of claim 1 wherein the scalloped features 

are indented relative to an unscalloped portion of the shell. 
14. The container of claim 1 wherein the shell is formed 

from molded fiber or pulp. 
15. The container of claim 1 wherein the material holding 

container is formed from at least a polymer. 
16. A container, comprising: 
a materials holding bag having a fitment; and 
a shell with mating features, wherein the fitment is secured 

to the shell and the shell is formed with a smooth outer 
Surface on at least one edge of the shell by said mating 
features. 

17. The container of claim 16 wherein at least one overlap 
ping feature is provided at the at least one edge of the skeleton 
shell. 

18. (canceled) 
19. (canceled) 
20. The container of claim 16 wherein the shell is formed 

from a plurality of shell portions, wherein a first shell portion 
has an overlapping feature overlapping at least a portion of a 
second shell portion. 

21. The container of claim 20 wherein the second shell 
portion has an overlapping feature overlapping at least a 
portion of the first shell portion. 

22. The container of claim 21 wherein the overlapping 
feature of the first shell portion extends beyond a plane 
defined by the at least one edge and the overlapping feature of 
the second shell extends beyond a plane defined by the at least 
one edge. 

23. (canceled) 
24. (canceled) 
25. A container, comprising: 
a materials holding bag having a fitment with one or more 

heat stakes, and 
a shell, wherein the fitment is secured to the shell by the one 

or more heat stakes configured to embed into the shell by 
the application of ultrasonic energy. 

26. The container of claim 25 wherein the heat stakes are 
located between two or more flanges of the fitment. 

27. (canceled) 
28. The container of claim 25 wherein the heat stakes are 

formed from spikes configured to pierce the shell. 
29. (canceled) 
30. The container of claim 25 wherein the one or more heat 

stakes are formed from at least a polymer. 
31. (canceled) 
32. (canceled) 


