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SUBSTANTIALLY RIGID COLLAPSIBLE CONTAINER WITH FOLD 
PATTERN 

Field of the Invention 

[001] The present disclosure relates to storage and dispensing systems. More 

particularly, the present disclosure relates to substantially rigid collapsible containers that 

may have a generally trapezoidal prism shape and may include fold lines or fold patterns 

defining a collapse pattern and methods for manufacturing the same. 

Background of the Invention 

[002] A wide variety of materials must be stored and transported from one 

location to another. For example, materials in the food industry, such as condiments, 

must be shipped from the manufacturer to the end user, which may be a restaurant, for 

example. Similarly, many materials in the medical industry must be stored and shipped, 

such as pharmaceuticals, fluids, and biologies, for example. Further, acids, solvents, 

bases, photoresists, slurries, detergents and cleaning formulations, dopants, inorganic, 

organic, metalorganics, TEOS, and biological solutions, DNA and RNA solvents and 

reagents, pharmaceuticals, hazardous waste, radioactive chemicals, and nanomaterials, 

including for example, fullerenes, inorganic nanoparticles, sol-gels, and other ceramics 

may also be filled at one location and transported to another location for use. 

[003] Traditional storage/shipping containers may include two general types: 1. 

flexible liners that may be used with an overpack; and 2. rigid containers. Flexible liners 

may generally be comprised of a relatively thin-walled plastic material, such that the liner 

may be generally flexible, and are not free-standing. Accordingly, for many uses, a 

flexible liner may require an outer container or overpack. The overpack in such systems 

may be a rigid container. In these systems, the liner may often be configured for a one­

time use, while the overpack may be configured for a one-time use or multiple uses. The 

overpack may be comprised of: metal; a relatively hard and thick plastic; glass; wood; a 

thick and durable fiber-based product, such as cardboard; or some combination thereof. 

Because the flexible liner of such systems is not typically free-standing, the overpack and 

liner are often shipped together. Rigid containers, on the other hand, may be used 

without a flexible liner, in some cases. For example, glass bottles or metal or plastic 
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drums or cans may be used without a liner for some applications. Whether a flexible 

liner is used with an overpack, or a rigid container is used without a liner, for many 

applications, materials may be filled at one location and transported in a rigid container to 

another location for use. 

[004] This process may typically include two or three distinct shipping steps, 

each of which may be associated with a shipping cost that may in turn increase the cost of 

the material being shipped for the end-user, and/or any other intermediaries. Thus, 

ideally the costs associated with shipping should be minimized as much as possible. 

Factors that may generally contribute to the cost of shipping may include the volume 

and/or weight of the items being shipped. Therefore, the cost of shipping may be 

lessened if an improved method of shipping were to include either shipping the same 

amount of material in less space and/or shipping the same amount of material in 

packaging that weighs less than traditional packaging, for one or more of the shipping 

steps. Generally the three shipping steps may include: 1. shipping empty containers from 

the container manufacturer to the chemical or other material supplier for filling; 2. after 

the supplier has filled the containers with the desired contents, shipping the full (or 

partially full, as desired) containers to an end-user for dispense; and 3. after the end-user 

dispenses the material in the container, in some cases, shipping the empty container to 

another facility for disposal, recycling, and/or sterilization and reuse. 

[005] Traditional rigid containers, including overpacks for flexible liners, can be 

disadvantageous because such containers/overpacks commonly have only a single static 

expanded state, in that regardless of whether the container is empty or full, the container 

has the same shape and therefore takes up the same amount of space. Thus, when empty 

containers are shipped from the container manufacturer to a supplier to be filled, the 

containers disadvantageously occupy the same shipping volume as they do when they are 

full. Further, traditional rigid containers/overpacks are often generally cylindrically 

shaped; for example, bottles, cans, and drums may all be generally cylindrically shaped. 

Consequently, even when a plurality of rigid cylindrically-shaped objects are densely 

packed such that they are immediately adjacent one another, their cylindrical shape 

results in areas of empty, wasted space between the cylinders. Such inability of many 

traditional rigid containers/overpacks to either collapse into a relatively smaller size when 
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empty, and/or to efficiently densely pack together to efficiently use shipping space can 

increase the cost of shipping and ultimately the cost of the material being shipped. 

[006] Accordingly, there is a need for a container that is more cost-effective to 

transport than traditional containers. More particularly, there is a need for a container 

that is more cost-effective to transport when it is both empty and filled. 

Brief Summary of the Invention 

[007] The present disclosure relates to blow-molded, rigid collapsible containers 

that can be suitable for storage and dispensing systems of practically any size. The rigid 

collapsible container may be a stand-alone container, e.g., used without an outer 

container, and may be dispensed from a fixed pressure dispensing can, in some 

embodiments. The container may be blow-molded as a unitary piece that may include 

folds or pre-folds that allows the container to collapse into a relatively flat position. 

Seams and/or welds in the rigid collapsible container may be substantially eliminated, 

thereby substantially reducing or eliminating the problems associated with pinholes, weld 

tears, and overflow. 

[008] The present disclosure, according to one embodiment, relates to a blow 

molded container having a plurality of predetermined fold lines in the container walls, 

allowing the container walls to flex along the fold lines to an at least partially collapsed 

state and unfold along the fold lines to a shape of predetermined volume. The container 

walls may be manufactured using at least one of polyethylene terephthalate (PET), 

polyethylene naphthalate (PEN), poly(butylene 2,6-naphthalate) (PBN), polyethylene 

(PE), linear low-density polyethylene (LLDPE), low-density polyethylene (LDPE), 

medium-density polyethylene (MDPE), high-density polyethylene (HDPE), and 

polypropylene (PP). In some embodiments, two opposing side walls of the container 

may include predetermined fold lines that upon collapse of the container, cause the 

opposing side walls to gusset inward. A top wall of the container may, in an unfolded 

state, have at least a portion that is configured in an incline slope relative the bottom wall 

of the container. A fitment port may be positioned on the inclined slope of the top wall. 

In still further embodiments, a locking mechanism may be provided for locking, at least 

temporarily, the container walls in the unfolded state. In one embodiment, the locking 

mechanism may have a base portion, comprising a living hinge, and a slide portion 
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operably attached thereto, the slide portion slidable along the base portion from an 

unlocked position, permitting the base portion to flex at the living hinge, to a locked 

position which substantially prevents the base portion from flexing at the living hinge. In 

another embodiment, the locking mechanism may include one or more tabs on the 

container and a substantially rigid brace insertable into the tabs such that the brace 

supports the container in its unfolded state and substantially prevents the container from 

collapsing significantly. In still another embodiment, the locking mechanism may 

include a disk of predetermined bending moment located along at least one pre-fold to 

substantially prevent the at least one pre-fold from flexing significantly at the location of 

the disk, unless a significant force is applied to overcome the bending moment of the 

disk. In a further embodiment yet, the locking mechanism may include a rotating disk 

located along at least one pre-fold, the disk having at least one substantially rigid area and 

at least one weakened area, wherein when the rotating disk is rotated such that the at least 

one substantially rigid area is aligned with the at least one pre-fold, the disk substantially 

prevents the at least one pre-fold from flexing significantly at the location of the disk. 

[009] The present disclosure, according to another embodiment, relates to a 

blow molded container having a plurality of panel walls abutting one another along 

predetermined fold lines, the plurality of panel walls substantially forming a container of 

nearly cylindrical shape with nearly domed ends. The plurality of predetermined fold 

lines may permit the container walls to flex along the fold lines to an at least partially 

collapsed state and unfold along the fold lines into the nearly cylindrical shape with 

nearly domed ends. In some embodiments, the predetermined fold lines may run 

generally vertically along the container, and in still further embodiments, the 

predetermined fold lines alternate between flexing convexly and concavely with respect 

to the central axis of the container, thereby permitting the container to collapse axially. A 

fitment port may be provided at the top of the container and aligned with a central axis of 

the container. In additional embodiments, a locking mechanism may be provided for 

locking, at least temporarily, the container in the unfolded state. In some embodiments, 

the locking mechanism may include a substantially rigid base cup removably attachable 

to the panel walls, the rigidity of the base cup substantially preventing the panel walls 

from significantly collapsing along the predetermined fold lines. 
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[010] The present disclosure, according to yet another embodiment, relates to a 

method of manufacturing a container having a plurality of predetermined fold lines in one 

or more container walls of the container, allowing the container walls to flex along the 

fold lines to an at least partially collapsed state. The method may include blow molding 

the container in an at least partially collapsed state so as to define the predetermined fold 

lines. In some embodiments, the container includes four side walls, a bottom wall, and a 

top wall, wherein in an unfolded state, the top wall has at least a portion that is 

configured in an incline slope relative the bottom wall of the container. In other 

embodiments, the container is nearly cylindrical in shape with nearly domed ends. The 

container walls may be manufactured using at least one of polyethylene terephthalate 

(PET), polyethylene naphthalate (PEN), poly(butylene 2,6-naphthalate) (PBN), 

polyethylene (PE), linear low-density polyethylene (LLDPE), low-density polyethylene 

(LDPE), medium-density polyethylene (MDPE), high-density polyethylene (HDPE), and 

polypropylene (PP). 

[011] The present disclosure, according to a further embodiment, relates to a 

method of delivering a material to an end user process. The method may include 

providing a blow molded container having a plurality of predetermined fold lines in one 

or more container walls, allowing the container walls to flex along the fold lines to an at 

least partially collapsed state and unfold along the fold lines to a shape of predetermined 

volume, the container having the material stored in an interior thereof. The method may 

further include coupling a connector to a port of the container, the connector operably 

coupling the container to the end user process, and dispensing the material from the 

container via the connector and delivering the material to the end user process. The 

material may be dispensed via pump dispense, direct or indirect pressure-assisted pump 

dispense, or direct or indirect pressure dispense. 

[012] In some embodiments, the container may have a substantially rigid wall 

forming a generally trapezoidal prism shaped interior cavity of the container. The 

container may also have a plurality of predetermined fold lines, allowing the container to 

be shipped and stored in a collapsed state, expanded into a shape of predetermined 

volume, and maintain the expanded shape upon dispense of the contents therein. 
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[013] While multiple embodiments are disclosed, still other embodiments of the 

present disclosure will become apparent to those skilled in the art from the following 

detailed description, which shows and describes illustrative embodiments of the 

invention. As will be realized, the various embodiments of the present disclosure are 

capable of modifications in various obvious aspects, all without departing from the spirit 

and scope of the present disclosure. Accordingly, the drawings and detailed description 

are to be regarded as illustrative in nature and not restrictive. 

Brief Description of the Drawings 

[014] While the specification concludes with claims particularly pointing out 

and distinctly claiming the subject matter that is regarded as forming the various 

embodiments of the present disclosure, it is believed that the invention will be better 

understood from the following description taken in conjunction with the accompanying 

Figures, in which: 

[015] FIG. 1 is a perspective view of container, in accordance with embodiments 

of the present disclosure. 

[016] FIG. 2 shows the difference between how many traditional rigid wall 

containers can be shipped in a given space compared to how many filled liners of the 

present disclosure of similar volume can be shipped in the same space, in accordance 

with embodiments of the present disclosure. 

[017] FIG. 3 illustrates the difference between the amount of space taken up by a 

traditional rigid wall container, an embodiment of a filled liner of the present disclosure 

of similar volume, and multiple collapsed liners of the present disclosure. 

[018] FIG. 4 shows a liner of the present disclosure collapsing along a fold line, 

in accordance with one embodiment of the present disclosure. 

[019] FIG. 5 shows a layout for one embodiment of a pattern for the fold lines of 

a container of the present disclosure. 

[020] FIG. 6 is a perspective view of container, in accordance with another 

embodiment of the present disclosure. 

[021] FIG. 7 is a perspective view of container, in accordance with yet another 

embodiment of the present disclosure, in an unfolded state. 
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[022] FIG. 8 is a perspective view of container, in accordance with yet another 

embodiment of the present disclosure, in a folded state. 

[023] FIG. 9A illustrates a locking mechanism in accordance with one 

embodiment of the present disclosure in an unlocked position. 

[024] FIG. 9B illustrates the locking mechanism of FIG. 9A in a locked position. 

[025] FIG. 10A illustrates a container with the locking mechanism of FIG. 9A 

attached thereto and in an unlocked position. 

[026] FIG. 10B illustrates a container with the locking mechanism of FIG. 9A 

attached thereto and in a locked position. 

[027] FIG. 11 illustrates a locking mechanism in accordance with another 

embodiment of the present disclosure in an unlocked position. 

[028] FIG. 12 illustrates a locking mechanism in accordance with yet another 

embodiment of the present disclosure in an unlocked position. 

[029] FIG. 13 shows a liner positioned inside of a pressure vessel, in accordance 

with one embodiment of the present disclosure. 

Detailed Description 

[030] The present disclosure relates to novel and advantageous containers for 

storage and dispense. More particularly, the present disclosure relates to novel and 

advantageous substantially rigid collapsible containers and flexible containers that may 

include fold lines or fold patterns defining a collapse pattern. More particularly, the 

present disclosure relates to a blow-molded, substantially rigid collapsible container with 

fold lines that may be suitable for storage and dispensing systems of virtually any size 

from about 1 Liter or less to about 200 Liters or more. The substantially rigid collapsible 

container may be a stand-alone container, e.g., used without an outer container, and may 

be dispensed by any suitable means, including by using a pump or a pressurized fluid, or 

a combination thereof. Unlike certain prior art liners that are formed by welding films 

together with resultant seams, seams in the substantially rigid collapsible container may 

be substantially eliminated, thereby substantially reducing or eliminating the problems 

associated with pinholes, weld tears, gas saturation, and overflow, in some embodiments. 

[031] Example uses of the containers disclosed herein may include, but are not 

limited to, transporting and dispensing acids, solvents, bases, photoresists, such as but not 
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limited to i-Line photoresist, slurries, detergents and cleaning formulations, dopants, 

inorganics, organics, metalorganics, TEOS, and biological solutions, DNA and RNA 

solvents and reagents, pharmaceuticals, hazardous waste, radioactive chemicals, and 

nanomaterials, including for example, fiillerenes, inorganic nanoparticles, sol-gels, and 

other ceramics. However, such containers may further be used in other industries and for 

transporting and dispensing other products such as, but not limited to, biologies and other 

materials used in the life sciences, coatings, paints, polyurethanes, food, soft drinks, 

cooking oils, agrochemicals, industrial chemicals, cosmetic chemicals, petroleum and 

lubricants, adhesives, sealants, health and oral hygiene products, and toiletry products, 

etc. Those skilled in the art will recognize the benefits of such containers and the process 

of manufacturing the containers, and therefore will recognize the suitability of the 

containers to various industries and for the transportation and dispense of various 

products. 

[032] As used herein, the terms "rigid" or "substantially rigid," in addition to 

any standard dictionary definitions, are meant to also include the characteristic of an 

object or material to substantially hold its shape and/or volume when in an environment 

of a first pressure, but wherein the shape and/or volume may be altered in an environment 

of increased or decreased pressure. The amount of increased or decreased pressure 

needed to alter the shape and/or volume of the object or material may depend on the 

application desired for the material or object and may vary from application to 

application. 

[033] Figure 1 illustrates one embodiment of a substantially rigid collapsible 

container 100 of the present disclosure. Container 100 may include a substantially rigid 

container wall 102 and a port 106. As may be seen in Figure 1, in some embodiments the 

container 100 may be generally shaped as a trapezoidal prism, having two generally 

parallel sides 104, 108 with different heights, resulting in a sloping top surface 110. The 

port 106 may be on the top surface 110 of the container. The port 106 may include a 

fitment that may be adapted for use with a connector for dispense, for example, and/or for 

use with a cap used during shipping and storage. In some embodiments, the port 106 

may be positioned nearest the taller end of the sloping top surface 110, as shown in 

Figure 1. The sloping top surface 110 may advantageously cause any headspace gas, 
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e.g., micro bubbles created in the contents of the container due to shipping movement, to 

collect in the interior of the container at the raised end 104. In embodiments where the 

port 106 is disposed at the raised end 104, micro bubbles that may have formed may 

therefore be easily removed prior to dispense, thereby reducing or eliminating any 

headspace gas within the container 100. While embodiments of the present disclosure 

may be described with regard to a container shaped as a trapezoidal prism, as will be 

illustrated further below, other container shapes are possible and are within the spirit and 

scope of the present disclosure. For example, a generally rectangular prism, or any other 

suitable container geometry that may have a generally rectangular or square cross-section 

may also be used according to some embodiments of the present disclosure. 

[034] Container wall 102 may generally be thicker than the containers in 

conventional flexible liner-based systems. The increased thickness of container wall 102 

and/or the composition of the film comprising the container 100 may increase the rigidity 

and strength of container. In one embodiment, container wall 102 may be from about 

0.05 mm to about 3 mm thick, desirably from about 1.2 mm to about 2 mm thick. 

However, the thickness may vary depending on the volume of the container. Generally, 

container 100 can be thick and rigid enough to substantially reduce or eliminate the 

occurrence of pinholes. The thickness may be selected so that, when a specified amount 

of pressure or vacuum is applied to container 100, container wall 102 is collapsible to 

dispense liquid from within the interior cavity. In one embodiment, the dispensability of 

container 100 may be controlled based on the thickness selected for container wall 102. 

That is, the thicker container wall 102 is, the more pressure that will need to be applied to 

fully dispense the liquid from within interior cavity 104. 

[035] As mentioned above, both the thickness of the container wall 102 and the 

composition of the film comprising the container can provide rigidity to container 100. 

In some embodiments, container 100 may be manufactured using one or more polymers, 

including plastics, nylons, EVOH, polyolefins, or other natural or synthetic polymers. In 

further embodiments, container 100 may be manufactured using polyethylene 

terephthalate (PET), polyethylene naphthalate (PEN), poly(butylene 2,6-naphthalate) 

(PBN), polyethylene (PE), linear low-density polyethylene (LLDPE), low-density 

polyethylene (LDPE), medium-density polyethylene (MDPE), high-density polyethylene 
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(HDPE), and/or polypropylene (PP). In some embodiments, the material or materials 

selected and the thickness of that material or those materials may determine the rigidity 

of the container 100. Examples of the types of materials that may comprise a container 

are disclosed in detail in International PCT Appln. No. PCT/US11/55558, titled 

"Substantially Rigid Collapsible Liner, Container and/or Liner for Replacing Glass 

Bottles, and Flexible Gusseted or Non-Gusseted Liners," filed October 10, 2011, which is 

hereby incorporated by reference herein in its entirety. 

[036] As previously discussed, for many applications, a container or a liner-

based storage system is used to ship materials back and forth. A typical storage/shipping 

container involves the use of a rigid container or overpack that may or may not have a 

more flexible liner inside of the rigid container. The standard shipping cycle for a 

container may involve several different transportation steps. For example, an initial 

transportation step may include one or more empty containers being shipped from the 

container manufacturer to a chemical or other material supplier for filling with the 

desired contents. After the supplier receives and fills the one or more containers, the 

supplier may ship the filled container(s) to an end-user in a second transportation step. 

Once the end-user dispenses the contents of the container, in some cases, a third 

transportation step may require the end-user to ship the used and empty containers) back 

to the supplier or to another location for disposal, sterilization, or recycling, for example. 

Accordingly, a standard transportation cycle may include shipping a container in an 

empty state (at least once) and shipping the container in a filled state. As explained 

above, each shipping cycle has cost associated therewith, and these shipping costs 

typically increase the cost of the material being shipped. Factors that may affect shipping 

cost may include the volume and/or weight of the shipment. To the extent that containers 

of similar volume can be configured to take up less shipping space and/or weigh less than 

traditional containers, shipping costs may be lessened, and in some cases, substantially 

lessened. 

[037] Typical rigid containers and/or overpacks do not capitalize on these 

shipping efficiencies in one or more ways. For example, traditional containers are often 

generally cylindrically shaped. Due to their cylindrical shape, multiple such containers 

densely arranged as tightly or as closely as possible, on a pallet for example, will not 

10 



WO 2013/028746 PCT/US2012/051843 

effectively use all of the given space on the pallet. As may be seen specifically in Figure 

2, for example, even when a plurality of rigid cylindrically-shaped containers 230 are 

densely packed such that they are immediately adjacent one another, their cylindrical 

shape results in areas of empty, wasted space between the containers 234, as will be 

understood by those skilled in the art. In contrast, a plurality of trapezoidal prism shaped 

containers or containers of the same or substantially the same interior volume having a 

generally rectangular or square shaped cross-section 220, as described in the present 

disclosure, densely arranged, on a pallet for example, may significantly reduce or 

eliminate the amount of wasted space between containers. Particularly, as may be seen in 

Figure 2, trapezoidal prism shaped containers or containers having a generally 

rectangular or square shaped cross-section 220 may generally be densely packed next to 

each other in a way that leaves no or substantially no dead space between adjacent 

containers. Consequently, several more containers 220 in the shape of a trapezoidal 

prism or generally having a rectangular or square shaped cross-section may occupy the 

same or less space as cylindrically-shaped containers 230 of similar volume, because the 

wasted space 234 between cylindrically shaped containers can be substantially 

eliminated. For example, as shown in Figure 2, about 25 trapezoidal prism shaped 

containers 220 may fit in generally the same shipping space as about 16 cylindrieally-

shaped containers 230 of similar volume. 

[038] As noted above, a portion of the cost of transporting containers may be 

related to volume. In some cases, that portion of the transportation cost may be 

significant. To this end, the ability to ship more containers in the same amount of 

shipping space can represent a significant improvement in shipping cost, including but 

not limited to an improvement in shipping cost of up to approximately 37% for the 

transportation of filled containers of the present disclosure over traditional rigid 

containers. 

[039] However, a simple generally rectangular prism shaped can or container 

fails to fully capitalize on the above-noted shipping efficiencies, in that such containers 

may only help reduce shipping costs when the containers are filled. As noted above, 

however, a further manner in which traditional rigid containers and/or overpacks have 

failed to fully capitalize on the above-noted shipping efficiencies is that such traditional 
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containers and/or overpacks commonly have only a single static expanded state, in that 

regardless of whether the container is empty or full, the container has the same shape and 

therefore takes up the same amount of space. Because traditional rigid containers may 

have only one static rigid shape, shipping space is not used efficiently when empty 

containers are being shipped, for example from the container manufacturer to the 

chemical or other material supplier prior to being filled, and/or from the end-user to a 

disposal/recycle/reuse location after the contents have been dispensed. Essentially, with 

traditional rigid containers, including any generally rectangular prism shaped containers, 

the payer of the transportation costs is paying to ship air (i.e., the unfilled space within 

the empty container). Because shipping volume is not efficiently considered, the overall 

cost for shipping the material in a traditional rigid container may be unnecessarily high. 

[040] In addition, in pressure dispense applications, simple generally rectangular 

prism shaped containers tend to twist when they are collapsed under pressure. Therefore, 

when the material in such a container is dispensed under pressure, it may require much 

more energy (i.e., pressure) to dispense the contents of the container, and the 

dispensability rate may be significantly reduced compared to that of traditional 

cylindrically shaped containers or flexible liners. 

[041] Accordingly, embodiments of the present disclosure may advantageously 

make more efficient use of shipping space by including the ability to collapse in a 

predetermined manner when in an empty state and expand to a substantially rigid free­

standing state when ready to be filled. Such collapsing capability permits more, and in 

some cases significantly more, empty containers to be shipped in the same amount of 

space than traditional non-collapsible rigid containers or overpacks. To the extent that 

more empty containers may be shipped in the same or less space as traditional containers, 

shipping cost, which may in part be dependent on volume, may be decreased, and in 

some cases, significantly decreased. Containers of the present disclosure may be 

configured to collapse, in some embodiments, by including folding patterns that may 

include one or more "hard folds" and/or one or more "pre-folds" or "secondary folds" in 

the rigid collapsible container. 

[042] Embodiments of the present disclosure that include fold lines or fold 

patterns, in contrast to traditional containers/overpacks, may collapse into a generally flat 
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shape that aids in dispensability as well as allows for more empty collapsed containers to 

be shipped than traditional non-collapsible containers in the same amount of space. 

Particularly, Figure 3 shows one example of the substantial space-saving advantages (and 

consequently cost-saving advantages) of some embodiments of the present disclosure. 

One typical cylindrically shaped rigid container 340 may generally consume the same 

amount of floor space as one container of similar volume of the present disclosure in the 

expanded state 350 (even though, as discussed above, an expanded container 350 as 

disclosed herein nonetheless results in more efficient use of shipping volume). However, 

when the container of the present disclosure is in a collapsed state, the volume of space 

taken up by the container can be significantly reduced. As may be further seen in Figure 

3, for example, a plurality of collapsed containers 360, in some embodiments, may 

generally consume the same or less amount of space as a single traditional container or 

overpack 340 because traditional rigid containers or overpacks are not collapsible in a 

similar predetermined manner. In some embodiments, potentially significantly more 

empty, collapsed containers 360 may be able to occupy the same shipping space as a 

single rigid cylindrically shaped container 340, depending on, for example but not limited 

to, the material of the container and the thickness of the material, the folding pattern of 

the container, and/or how flat the empty containers 360 are configured to be when they 

are collapsed. Such collapsing capability may often result in substantial cost-savings by 

permitting more empty containers to be shipped in the same amount of space as 

compared to traditional rigid containers 340. 

[043] As noted above, to achieve a generally flat collapsed state, some 

embodiments of the present disclosure may include one or more fold lines or fold 

patterns. The fold lines or patterns or pre-folds may help the container collapse into the 

desired predetermined shape. As may be seen in Figure 4, which illustrates a top down 

perspective view of the top of one embodiment of container of the present disclosure, in 

some embodiments, the generally trapezoidally shaped prism may collapse along an axis 

line 122 that bisects the top panel of the container. This may result in two sides 404, 410 

of the container coming generally together in a parallel fashion, while the other two sides 

412, 414 may gusset inward (or outward). Because the port 106 may be configured from 

a substantially rigid material that may not be amendable to folding, the axis line for 
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folding may be chosen such that the port 106 does not lie on the axis line, in some 

embodiments. 

[044] Figure 5 shows a diagram illustrating a pattern for fold lines of a container 

500 according to one embodiment. Figure 5 is for illustration purposes and is not 

intended to limit the embodiments to those made from a flat sheet that is folded together 

and welded along the edges, although such embodiments are contemplated as within the 

scope of the present disclosure, as discussed in further detail below. The diagram shows 

the bottom panel 502, the top panel 504, and the four side wall panels 506, 508, 510, and 

512, and the fold lines or patterns that may be included in some embodiments of the 

container 500. The fold lines or patterns are generally represented by the dashed lines in 

the diagram. While not limited to the specific pattern shown, some of the pre-folds that 

may be included for assisting in the collapse or folding of the various embodiments of 

containers described herein may include fold 520, which generally vertically bisects the 

container along axis 122, one or more folds 526, which are perpendicular to fold 520 and 

may help give flexibility to the gusseted sides of the container, and diagonal and/or arced 

folds 528, 530, which can help give flexibility to the top and bottom ends of the gusseted 

sides and may permit the container to be more easily collapsed along axis 122. Of 

course, more pre-folds than those discussed or shown in Figure 5 may be included, and 

likewise, not all of the pre-folds discussed or shown in Figure 5 need be included in every 

embodiment. While the specific pattern of fold lines of Figure 5 is shown, it will be 

understood that other patterns of fold lines are possible and are within the scope of the 

present disclosure, particularly patterns that may help the container collapse into a 

generally flat shape, and even more particularly, patterns that may help the container 

collapse into a generally flat shape taking into consideration the location of the port 106. 

[045] Figure 6 illustrates another embodiment of a container 600 of the present 

disclosure. As may be appreciated from Figure 6, container 600 may be generally similar 

to that of container 100, but the top panel 602 of the container may be divided into two or 

more sections. In Figure 6, the top panel 602 of container 600 has been bisected into two 

sections; however, it is recognized that the top panel could be divided equally or 

unequally into two or more sections. One or more sections of the top panel 602, such as 

section 604 in Figure 6, may be sloped, as discussed with respect to top panel 110 above. 

14 



WO 2013/028746 PCT/US2012/051843 

A port 606 may be located on the sloping top surface 604 of the container, or at any other 

suitable location. Again, the port 606 may include a fitment 608 that may be adapted for 

use with a connector for dispense, for example, and/or for use with a cap used during 

shipping and storage. In some embodiments, the port 606 may be positioned nearest the 

taller end of the sloping top surface 604, as shown in Figure 6. Thus, the sloping top 

surface 604 may advantageously cause any headspace gas to collect in the interior of the 

container at the raised end. 

[046] As with any of the embodiments disclosed herein, the container 600 of 

Figure 6 may be manufactured from any of the materials disclosed herein, utilized for 

dispensing any of the materials disclosed herein, and utilized with any suitable dispensing 

application, such as pump dispense, direct and indirect pressure-assisted pump dispense, 

and direct and indirect pressure dispense. In one embodiment, the container 600 or any 

other container of the present disclosure may be, for example, manufactured from HDPE 

and designed or configured for pump or pressure dispense of a photoresist, such as i-Line 

photoresist. The container may additionally take advantage of any of the other features 

disclosed herein, including any of the locking mechanisms discussed in detail below. 

[047] As briefly alluded to above, cylindrically shaped, substantially 

cylindrically shaped, or nearly cylindrically shaped containers can sometimes be 

beneficial in that less energy (i.e., pressure) may be required to dispense the contents of 

the generally cylindrical container due to the shape as compared to that of traditional 

generally rectangular containers. Additionally, a cylindrically shaped, substantially 

cylindrically shaped, or nearly cylindrically shaped container may provide a sump area at 

the bottom of the container, which may be desirable in some cases. Accordingly, in 

further embodiments, as illustrated in Figure 7, a container 700 of the present disclosure 

may be configured in more of a cylindrically shaped, substantially cylindrically shaped, 

or nearly cylindrically shaped container, or more particularly, in more of a cylindrically 

shaped, substantially cylindrically shaped, or nearly cylindrically shaped container 

having domed, substantially domed, or nearly domed ends. As used herein, the term 

cylindrical or variations thereof are meant to include, although are not limited to, 

embodiments of a cylinder (or substantially a cylinder or nearly a cylinder) and a cylinder 

(or substantially a cylinder or nearly a cylinder) with domed (or substantially or nearly 
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domed) ends. Similar to container 100, container 700 may include a substantially rigid 

container wall 702 and a port 704, which may be located at or near the top and axially-

aligned with the axis of the rigid container wall. However, other port locations may be 

appropriate. The port 704 may include a fitment 706 that may be adapted for use with a 

connector for dispense, for example, and/or for use with a cap used during shipping and 

storage. A sloping top surface 708 may advantageously cause any headspace gas, e.g., 

micro bubbles created in the contents of the container due to shipping movement, to 

collect in the interior of the container near the axially-aligned port 704. Thus, micro 

bubbles that may have formed may therefore be easily removed prior to dispense, thereby 

reducing or eliminating any headspace gas within the container 700. 

[048] To help achieve a generally flat collapsed state, the container 700, as with 

the previously described embodiments, may include one or more fold lines or fold 

patterns 710. The fold lines, patterns, or pre-folds 710 may help the container collapse 

into the desired predetermined flattened shape or in a desired predetermined manner. As 

may be generally seen from Figure 7, in one embodiment, some of the pre-folds 712 may 

be configured or oriented such that they run substantially or generally vertically when the 

container 700 is vertically oriented. In other words, these pre-folds 712 may be oriented 

such that a significant portion of the pre-folds runs substantially parallel with the axis of 

the cylindrically shaped, substantially cylindrically shaped, or nearly cylindrically shaped 

container 700. 

[049] The pre-folds 712 may be configured to fold convexly or concavely with 

respect to the central axis of the container 700. In some embodiments, as illustrated in 

Figure 7, for example, the pre-folds 712 may alternate from being configured to fold 

convexly or concavely with respect to the central axis of the container 700. Accordingly, 

the cylindrically shaped, substantially cylindrically shaped, or nearly cylindrically shaped 

container 700 may be generally axially collapsible along the pre-folds 712. Container 

700 may include any suitable number of such pre-folds, such as but not limited to, 4 or 

more pre-folds. As may be appreciated by those skilled in the art, the more of such pre-

folds there are, the more likely the expanded container 700 will be closer to a cylindrical 

shape. However, too many pre-folds could introduce other structural problems, and thus, 

in some embodiments, the number of pre-folds selected for the container 700 may depend 
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on, but is not limited to, the desired resulting expanded shape of the container, the 

material of the container and the thickness of the material, the intended use of the 

container, etc. 

[050] Of course, more pre-folds 710 than those discussed or shown in Figure 7 

may be included, and likewise, not all of the pre-folds discussed or shown in Figure 7 

need be included in every embodiment. For example, additional pre-folds 714 that are 

not substantially vertically oriented may be include, and may assist in the axial collapse 

of the container 700. Of course, even other pre-folds of other orientations may be 

included, and only an example of some of such pre-folds has been illustrated in detail 

herein for the ease of illustration. Similarly, while the specific pattern of fold lines of 

Figure 7 is shown, it will be understood that other patterns of fold lines are possible and 

are within the scope of the present disclosure, particularly patterns that may help the 

container 700 collapse into a generally flat shape. 

[051] As illustrated in Figure 8, a container 700 may be folded along pre-folds 

710 to a generally flattened state 800. As discussed above, embodiments of the present 

disclosure that may collapse into a generally flat shape can aid in dispensability as well as 

allow for more empty collapsed containers to be shipped than traditional non-collapsible 

containers in the same amount of space. That is, a plurality of containers 700 in a 

collapsed or flattened state 800, may generally consume the same or less amount of space 

as a single traditional container or overpack because traditional rigid containers or 

overpacks are not collapsible in a similar predetermined manner. In some embodiments, 

potentially significantly more empty, collapsed containers may be able to occupy the 

same shipping space as a single rigid container, depending on, for example but not 

limited to, the material of the container and the thickness of the material, the folding 

pattern of the container, and/or how flat the empty containers are configured to be when 

they are collapsed. Such collapsing capability may often result in substantial cost-

savings by permitting more empty containers to be shipped in the same amount of space 

as compared to traditional rigid containers. 

[052] The various embodiments of containers of the present disclosure can be 

manufactured by any suitable means for example by blow molding the container as a 

unitary component, by for example using extrusion blow molding, injection blow 
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molding, injection stretch blow molding, rota molding, etc. A manufacturing process 

utilizing injection blow molding or injection stretch blow molding can allow for 

containers to have more accurate shapes than other manufacturing processes. By blow 

molding the container, welds and seams in the container and issues associated with welds 

and seams may be substantially eliminated. For example, welds and seams may 

complicate the manufacturing process and weaken the container. In addition, certain 

materials, which are otherwise preferable for use in certain containers, are not amenable 

to welding. 

[053] In order to manufacture certain embodiments of containers having fold 

lines or fold patterns according to the present disclosure by blow molding, one 

manufacturing method may include blow molding the container in a mold that is modeled 

at some intermediate state between a fully expanded or fully collapsed state of the 

resulting container. Blow molding the container in a mold at this intermediate state may 

assist in the formation of the fold lines or patterns. After the molding process is 

completed, the blow molded container may be partially or completely collapsed for 

transport and expanded along the fold lines or patterns at the fill destination. 

[054] In other embodiments, the containers may be manufactured by suitable 

welding methods, such as by welding together two or more panels into the container 

shape. The fold lines or patterns may be formed, in some welded embodiments, by 

welding seams that join the two or more panels. However, it is recognized that any other 

method of forming a container with fold lines or patterns, or any combination of methods, 

may be used. 

[055] In use, the container may be filled with, or contain, an ultrapure liquid, 

such as an acid, solvent, base, photoresist, dopant, inorganic, organic, or biological 

solution, pharmaceutical, or radioactive chemical. It is also recognized that the container 

may be filled with other products, such as but not limited to, soft drinks, cooking oils, 

agrochemicals, health and oral hygiene products, and toiletry products, etc. In some 

embodiments, the containers may be configured to be used a single time and disposed of, 

while in other embodiments the containers may be configured to be used one or more 

times. The contents may be sealed under pressure, if desired. 
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[056] In some embodiments, a seal provided may be a break seal at the port. 

The break seal may be removed, punctured, or otherwise broken in order to unseal the 

container and access the contents therein. In additional or other embodiments, seals that 

may be utilized include those described, for example, in International PCT Appln. No. 

PCT/US11/55558, previously incorporated, and U.S. Provisional Patent Application No. 

61/615,709, entitled, "Closure/Connectors for Liner-Based Shipping and Dispensing 

Containers," filed March 26, 2012, which is hereby incorporated herein by reference in 

its entirety. 

[057] Once filled, if the container is permitted to unintentionally partially 

collapse due to some pre-existing force of the pre-folds, liquid may be forced out of the 

spout when the cap is removed, as will be appreciated by those skilled in the art. In some 

cases, this may not pose a significant problem; however, in other cases, if contents are 

forced out in such a manner, it could be harmful to the user and/or result in a costly loss 

of contents. While in some embodiments, the selected material for the container and the 

thickness of the material, the shape of the container, the size of the container, the number 

and configuration of pre-folds, and/or other structural or design choices may be selected, 

or may be enough on their own, to help keep the container from partially or significantly 

collapsing after fill. However, in other embodiments, an additional locking mechanism, 

device, or feature may be included to keep the container from collapsing significantly. 

[058] In one embodiment, for example, illustrated in Figures 9A and B, a 

locking mechanism 900 with two parts may be provided. A first part may comprise a 

base portion 902 that comprises a living hinge allowing it to flex around a flex point or 

hinge point 904. The base portion 902 may include one or more locks or notches 906 on 

one end of the hinge. A second portion 908 may be attached, or removably attached to 

the base portion and slidable therealong. The second portion or slide portion 908 may 

include one or more depressions or cavities 910 along one or more of its edges that 

correspond with one or more of the locks or notches 906 of the base portion, if and when 

desired. The second portion 908 may be operated to slide from an unlocked position, 

illustrated in Figure 9A, where the second portion is freely slidable, into a locked 

position, illustrated in Figure 9B, where the depressions or cavities 910 of the second 

portion are aligned and operably coupled with the locks or notches 906 of the base 
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portion 902 to "lock" or temporarily lock the flex point 904 of the living hinge in a 

straight or substantially straight position, thus locking or temporarily locking the 

container in a substantially open position, which may be performed prior to, during, or 

after filling. If collapsing of the container is desired for dispensing the contents therein, 

or for any other reason, the slide portion 908 may be uncoupled from the locks or notches 

906 of the base portion 902 and slid out of the "locked" position, thereby permitting the 

base portion to once again flex at flex point 904 and the container to collapse. 

[059] Figure 10A illustrates one embodiment of a container 1000 of the present 

disclosure with a locking mechanism 900 attached thereto, and in the unlocked position, 

thus permitting the container to fold along pre-folds 1002. Figure 10B illustrates the 

container 1000 with the locking mechanism 900 in the "locked" position, thus preventing 

the container from substantially folding along pre-folds 1002 significantly. The locking 

mechanism 900 may be attached, molded to, or otherwise secured to the container 1000 

utilizing any suitable means. As discussed above, and as may be appreciated from 

Figures 10A and B, in some embodiments of the present disclosure, container 1000 may 

be generally similar to that of container 100, but the top panel or portion of the container 

may be divided into two or more separate portions. In the embodiment illustrated in 

Figures 10A and B, the top panel is bisected into two sloping portions 1004 and 1006 or 

bisected such that at least one portion 1004 is sloping. Of course, any other suitable 

configuration may be used. Container 1000, or any embodiments herein, may also 

include a handle 1008, as illustrated in Figures 10A and B, which may be manufactured 

from any suitable materials and attached by any suitable means. 

[060] In another embodiment, for example, with reference back to Figure 6, a 

locking mechanism 610 may include one or more tabs or slots 612. The tabs 612 may be 

molded or otherwise secured onto the container. A separate brace 614 may be provided, 

and after expansion or inflation of the container, the brace ends 616 may be inserted into 

the tabs 612, such that the brace supports the container in its expanded state and 

substantially prevents the container from collapsing significantly. If collapsing of the 

container is desired for dispensing the contents therein, or for any other reason, the brace 

614 may be removed from the tabs 612, thereby permitting the container to collapse. As 

a further note, in other embodiments, another brace may be utilized in a similar manner to 
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keep the container in a collapsed state, which could be desirable during shipping because 

it may keep the container in a smaller, flattened state. 

[061] In yet another embodiment, for example, a base cup or chime may be 

provided and attached or otherwise secured to the bottom of an expanded container. The 

base cup or chime may be configured or designed so as to substantially prevent the pre-

folds from bending or folding significantly while the base cup is attached. If collapsing 

of the container is desired for dispensing the contents therein, or for any other reason, the 

base cup or chime may be removed, thereby permitting the container to collapse. Some 

embodiments of a base cups or chimes that may be suitable for the base cup or chime of 

the present disclosure, include but are not limited to, those disclosed in International PCT 

Appln. No. PCT/US11/55558, which was previously incorporated by reference herein. 

[062] In still another embodiment, for example, illustrated in Figure 11, one or 

more locking disks 1102, and/or disks with dome-shaped structures 1104, may be 

provided and mounted or otherwise secured to one or more bending points or regions of 

the container, respectively, such as where pre-folds are located or where multiple pre-

folds intersect. The disks 1102, 1104 may be configured or designed so as to 

substantially prevent the pre-folds from flexing or folding significantly at the bending 

points, unless a significant force was applied to overcome the bending moment of the 

disks. Embodiments of the disks with dome-shaped structures may have an increased 

bending moment over those without dome-shaped structures. The positioning of one or 

more of such disks 1102, 1104 may be selected based on which bending points of the 

container are likely to provide good, or even the most, prevention of overall collapsing. 

However, the positioning of the disks 1102, 1104 may be selected using any suitable 

means, including random positioning. If collapsing of the container is desired for 

dispensing the contents therein, or for any other reason, the disks 1102, 1104 may be 

removed, moved, adjusted, etc. so as to permit flexing at the bending points, thereby 

permitting the container to collapse. 

[063] In yet another embodiment, for example, illustrated in Figure 12, one or 

more rotating disks 1200 may be provided and mounted or otherwise secured to one or 

more bending points or regions of the container, respectively, such as where pre-folds are 

located or where multiple pre-folds intersect. The rotating disks 1200 may include 
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thinned or weakened areas 1202, which have a lower bending moment and permit 

flexing, and other areas 1204 that are substantially more rigid. In a collapsed state, the 

rotating disks 1200 may be rotated, around axis 1206, such that the thinned or weakened 

areas 1202 are substantially or completely aligned over the pre-folds so as to permit the 

pre-folds to flex and bend and the container to collapse. In an expanded state, the 

rotating disks 1200 may be may be rotated such that the more rigid areas 1204 are 

substantially or completely aligned over the pre-folds so as to substantially prevent the 

pre-folds from flexing or bending significantly at the bending points. The positioning of 

one or more of rotating disks 1200 may be selected based on which bending points of the 

container are likely to provide good, or even the most, prevention of overall collapsing. 

However, the positioning of the rotating disks 1200 may be selected using any suitable 

means, including random positioning. If collapsing of the container is desired for 

dispensing the contents therein, or for any other reason, the rotating disks 1200 may be 

rotated such that the thinned or weakened areas 1202 are again substantially or 

completely aligned over the pre-folds or, in some embodiments, if designed as such, the 

rotating disks may be removed, moved, adjusted, etc. so as to permit flexing at the 

bending points. Although bisecting orthogonal thinned or weakened areas are illustrated 

in the figures, other designs, configurations, or patterns may be utilized, and may depend 

on, for example but not limited to, the number and configuration of pre-folds in the 

container, the selected bending points, the material and size of the rotating disks, etc. 

[064] The locking mechanisms disclosed herein may be manufactured from any 

suitable materials, including but not limited to, plastics, thermoset plastics, nylons, or 

other natural or synthetic polymers, rubbers, etc. Furthermore, although specific 

embodiments of locking mechanisms, devices, or features have been described herein, it 

will be understood that other locking mechanisms, devices, or features may be utilized to 

help prevent the containers of the present disclosure from collapsing significantly once 

filled, if desired, and are considered within the scope of the present disclosure. 

[065] When it is desired to dispense the contents of the container, the contents 

may be removed through the port of the container. In some embodiments, the port of the 

container may include connectors and/or caps for dispense and/or shipping and storage. 

Examples of connectors and caps that may be used with the embodiments of the present 
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disclosure are described in International PCT Appln. No. PCT/US11/55558; U.S. Patent 

Application No. 60/813,083 filed on June 13, 2006; U.S. Patent Application No. 

60/829,623 filed on October 16, 2006; PCT Application Number PCT/US07/70911, 

entitled "Liquid Dispensing Systems Encompassing Gas Removal," with an international 

filing date of June 11, 2007 and U.S. Patent Application No. 60/887,194 filed on January 

30, 2007, each of which is hereby incorporated herein in its entirety. 

[066] The contents of the container may be dispensed by any suitable method. 

For example, for some applications, the contents may be dispensed by simply pouring the 

contents out of the container. For other applications, the contents of the container may be 

dispensed by direct or indirect pressure dispense, direct or indirect pressure-assisted 

pump dispense, or pump dispense, for example. In applications using pressure dispense 

or pressure-assisted pump dispense, the container may collapse upon emptying of the 

contents. Embodiments of containers of the present disclosure, in some cases, may be 

dispensed at pressures less than about 100 psi, or more preferably at pressures less than 

about 50 psi, and still more preferably at pressures less than about 20 psi, and in some 

cases, the contents of the containers of some embodiments may be dispensed at 

significantly lower pressures, as described in this disclosure. For example, in some 

embodiments, the folds in the container may act like hinges that permit the container to 

collapse at very low pressures. In some embodiments, the folds may permit the container 

to collapse at pressures down to approximately 3 psi. In some embodiments, these 

containers may achieve up to about 99.95% dispensability. 

[067] In indirect pressure dispense applications, there will typically be a 

pressure vessel in which the container having the desired material is placed. The space 

between the pressure vessel and the container is filled with a fluid or gas in order to 

pressurize the vessel and dispense the contents of the container. Traditional flexible 

liner-based systems often include and are shipped with a rigid overpack, acting as the 

pressure vessel. Since such systems typically require the overpack to be shipped with the 

flexible liner, transportation costs are increased due to the inefficiencies of the traditional 

rigid overpacks, as discussed in detail above. Advantageously, embodiments of the 

present disclosure, however, do not require an overpack to be shipped with the container 

because of their rigidity and their free-standing capability. Accordingly, an end user 
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wishing to pressure dispense the contents of the containers of the present disclosure need 

not bear the cost of shipping an overpack. Instead, the end user may keep one or more 

pressure vessels at their facility, thereby incurring only the single initial shipping cost for 

the pressure vessel, and avoiding the need to transport pressure vessels back and forth 

with the containers. As can be readily recognized, this may result in additional shipping 

efficiencies over traditional containers. In particular embodiments using indirect pressure 

dispense, therefore, a rigid collapsible container may be shipped without an overpack and 

then placed in a pressurizing vessel at the receiving facility in order to pressure dispense 

the contents of the container. Because the amount of space, or footprint, that may be 

taken up by some containers of the present disclosure may be the same or smaller than 

that of a traditional container in some embodiments, currently-used pressure vessels may 

be used together with the container of the present disclosure to dispense the contents. 

[068] In other embodiments, a pressure vessel may be specifically configured to 

be used with embodiments of containers of the present disclosure. In a particular 

embodiment, as may be seen in Figure 13 for example, a container 1300 of the present 

disclosure may be positioned in a pressure vessel 1302 for pressure dispense. As stated 

earlier, because the containers of the present disclosure does not require an overpack for 

shipping, the filled container 1300 may simply be placed directly into a pressure vessel 

1302 for dispense. In some embodiments, the pressure vessel 1302 may include a ramp 

1304 that may aide in positioning the container 1300 inside of the pressure vessel 1302. 

In some embodiments, the ramp 1304 may include a plurality of rollers that may further 

aide in positioning the container 1300 inside of the pressure vessel 1302. In such an 

embodiment, any suitable number of rollers, or rows of rollers may be used on the ramp. 

The rollers may be placed in any suitable configuration on the top surface of the ramp, in 

some embodiments. The ramp 1304 may be removable permitting the pressure vessel 

1302 to be closed. However, in other embodiments, the ramp 1304 may be configured 

for storage within the pressure vessel 1302, such as but not limited to, by folding into the 

pressure vessel. 

[069] While not necessary or desirable in every embodiment, to aid in dispense, 

any of the containers of the present disclosure may include a dip tube. Further, any 

embodiments of the present disclosure may include any of, or any combination of, 
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features, enhancements, or properties such as, but not limited to features to prevent or 

reduce choke-off, surface features that may be included on one or more surfaces of the 

liner, multiple layers including barrier layers, coatings, and/or sprays, sleeves that may fit 

over the exterior of the container, labels, features that may help control the collapse of the 

container during pressure or pressure-assisted pump dispense in a particular way, and/or 

handles for transportability, each of which may be further described in detail in PCT 

Application Number PCT/US11/55558; PCT Application Number PCT/US08/52506, 

entitled, "Prevention Of Liner Choke-off In Liner-based Pressure Dispensation System," 

with an international filing date of January 30, 2008; PCT Application Number 

PCT/US11/55560, titled "Nested Blow Molded Liner and Overpack and Methods of 

Making Same," filed October 10, 2011; U.S. Patent Number 7,172,096, entitled "Liquid 

Dispensing System," issued February 6, 2007; PCT Application Number 

PCT/US07/70911, entitled "Liquid Dispensing Systems Encompassing Gas Removal," 

with an international filing date of June 11, 2007; U.S. Patent No. 6,607,097, titled 

"Collapsible Bag for Dispensing Liquids and Method," filed March 25, 2002; U.S. Patent 

No. 6,851,579, titled "Collapsible Bag for Dispensing Liquids and Method," filed June 

26, 2003; U.S. Patent No. 6,984,278, titled "Method for Texturing a Film," filed January 

8, 2002; and U.S. Patent No. 7,022,058, titled "Method for Preparing Air Channel-

Equipped Film for Use in Vacuum Package," filed June 26, 2002, each of which is 

hereby incorporated herein in its entirety. 

[070] In additional embodiments, the various embodiments of containers of the 

present disclosure may be provided with sensors and/or RFID tags, which may be used to 

track the assembly, as well as to measure usage, pressure, temperature, excessive 

shaking, disposition, or any other useful data. The sensors or RFID tags may be active 

and/or passive. In one embodiment, the sensors or RFID tags may be used to store and 

track information about the container, including but not limited to, its source or 

destination, its contents and the source thereof, the total volume, and/or the volume of 

contents remaining, etc. In other examples, strain gauges may be used to monitor 

pressure changes of the containers. The strain gauges may be applied or bonded to any 

suitable component of the containers. The strain gauges may be used to determine 

pressure build-up in an aging product, but may also be useful for a generally simple 
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measurement of the contents stored in the container. For example, the strain gauge may 

be used to alert an end user as to any problems with the contents of the container or may 

be used generally as a control mechanism, such as in applications where the container 

may be used as a reactor or a disposal system. In embodiments where the sensitivity of 

the strain gauge is high enough, it may be able to provide a control signal for dispense 

amount and flow rate. 

[071] Although the present invention has been described with reference to 

preferred embodiments, persons skilled in the art will recognize that changes may be 

made in form and detail without departing from the spirit and scope of the invention. 
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Claims 

We claim: 

1. A blow molded container comprising a plurality of predetermined fold lines in one or 

more container walls, allowing the container walls to flex along the fold lines to an at 

least partially collapsed state and unfold along the fold lines to a shape of predetermined 

volume. 

2. The container of claim 1, wherein the container walls comprise at least one of 

polyethylene terephthalate (PET), polyethylene naphthalate (PEN), poly(butylene 2,6-

naphthalate) (PBN), polyethylene (PE), linear low-density polyethylene (LLDPE), low-

density polyethylene (LDPE), medium-density polyethylene (MDPE), high-density 

polyethylene (HDPE), and polypropylene (PP). 

3. The container of claim 1, wherein two opposing side walls comprise predetermined 

fold lines that upon collapse of the container, cause the opposing side walls to gusset 

inward. 

4. The container of claim 3, further comprising a top wall, wherein in an unfolded state, 

has at least a portion that is configured in an incline slope relative the bottom wall of the 

container. 

5. The container of claim 4, further comprising a fitment port positioned on the inclined 

slope of the top wall. 

6. The container of claim 1, further comprising a locking mechanism for locking, at least 

temporarily, the container walls in the unfolded state. 

7. The container of claim 6, wherein the locking mechanism comprises a base portion 

comprising a living hinge and a slide portion operably attached thereto, the slide portion 

slidable along the base portion from an unlocked position, permitting the base portion to 

flex at the living hinge, to a locked position which substantially prevents the base portion 

from flexing at the living hinge. 
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8. The container of claim 6, wherein the locking mechanism comprises one or more tabs 

on the container and a substantially rigid brace insertable into the tabs such that the brace 

supports the container in its unfolded state and substantially prevents the container from 

collapsing significantly. 

9. The container of claim 6, wherein the locking mechanism comprises a disk of 

predetermined bending moment located along at least one pre-fold to substantially 

prevent the at least one pre-fold from flexing significantly at the location of the disk, 

unless a significant force is applied to overcome the bending moment of the disk. 

10. The container of claim 6, wherein the locking mechanism comprises a rotating disk 

located along at least one pre-fold, the disk having at least one substantially rigid area and 

at least one weakened area, wherein when the rotating disk is rotated such that the at least 

one substantially rigid area is aligned with the at least one pre-fold, the disk substantially 

prevents the at least one pre-fold from flexing significantly at the location of the disk. 

11. A blow molded container comprising: 

a plurality of panel walls abutting one another along predetermined fold lines, the 

plurality of panel walls substantially forming a container of nearly cylindrical 

shape with nearly domed ends; 

wherein the plurality of predetermined fold lines permit the container walls to flex 

along the fold lines to an at least partially collapsed state and unfold along the 

fold lines into the nearly cylindrical shape with nearly domed ends. 

12. The container of claim 11, wherein the predetermined fold lines run generally 

vertically along the container. 

13. The container of claim 12, wherein the predetermined fold lines alternate between 

flexing convexly and concavely with respect to the central axis of the container, thereby 

permitting the container to collapse axially. 

14. The container of claim 12, further comprising a fitment port positioned at the top of 

the container and aligned with a central axis of the container. 
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15. The container of claim 14, further comprising a locking mechanism for locking, at 

least temporarily, the container in the unfolded state. 

16. The container of claim 15, wherein the locking mechanism comprises a substantially 

rigid base cup removably attachable to the panel walls, the rigidity of the base cup 

substantially preventing the panel walls from significantly collapsing along the 

predetermined fold lines. 

17. A method of manufacturing a container having a plurality of predetermined fold lines 

in one or more container walls of the container, allowing the container walls to flex along 

the fold lines to an at least partially collapsed state, the method comprising blow molding 

the container in an at least partially collapsed state so as to define the predetermined fold 

lines. 

18. The method of claim 17, wherein the container comprises four side walls, a bottom 

wall, and a top wall, wherein in an unfolded state, the top wall has at least a portion that 

is configured in an incline slope relative the bottom wall of the container. 

19. The method of claim 17, wherein the container is nearly cylindrical in shape with 

nearly domed ends. 

20. The method of claim 17, wherein the container walls comprise at least one of 

polyethylene terephthalate (PET), polyethylene naphthalate (PEN), poly(butylene 2,6-

naphthalate) (PBN), polyethylene (PE), linear low-density polyethylene (LLDPE), low-

density polyethylene (LDPE), medium-density polyethylene (MDPE), high-density 

polyethylene (HDPE), and polypropylene (PP). 

21. A method of delivering a material to an end user process, comprising: 

providing a blow molded container comprising a plurality of predetermined fold 

lines in one or more container walls, allowing the container walls to flex along the 

fold lines to an at least partially collapsed state and unfold along the fold lines to a 

shape of predetermined volume, the container having the material stored in an 

interior thereof; 
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coupling a connector to a port of the container, the connector operably coupling 

the container to the end user process; 

dispensing the material from the container via the connector and delivering the 

material to the end user process. 

22. The method of claim 21, wherein the material is dispensed via the connector by 

pump. 

23. The method of claim 21, wherein the material is dispensed via the connector by 

direct pressure dispense. 

24. The method of claim 21, wherein the material is dispensed via the connector by 

indirect pressure dispense. 
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