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COLLAPSIBLE, HANGABLE PLASTIC BOTTLE

RELATED APPLICATIONS

[0001] This application claims priority to United States Patent Application No.
18/141,787, filed on May 1, 2023, the entirety of which is incorporated herein by

reference.
BACKGROUND

[0002] Enteral nutrition, i.e. tube feeding, is required when a person is unable to
eat conventionally. During tube feeding, an enteral nutritional fluid is delivered from a
bottle or pouch through a flexible tube that runs directly into the stomach or small
intestine of the person. Accordingly, a bottle containing a nutritional fluid is applied
with cap that is part of a tube feeding set and suspended upside-down, i.e. with the
opening facing downward, from a drip stand. In order to enable the bottle to be
suspended from a drip stand, bottles that are specially designed for tube feeding often
include hanging elements on the base of the bottle. Some bottles designed for tube

feeding may also be designed to collapse during emptying.

[0003] Current hangable plastic bottles are either collapsible or have a hanging
element that provides a user with a desired degree of rigidity. Embodiments of the
present invention are directed to a bottle that achieves both. Embodiments of the
present invention are also directed to a bottle that, by way of a unique placement and
arrangement of hinge lines, is configured to collapse in a manner that differs from

other known collapsible bottles.

SUMMARY OF THE INVENTION
[0004] Embodiments of the present disclosure are directed to a collapsible bottle
that includes a main body having a base at one end and a neck that terminates at a
free edge and defines an opening to the interior of the bottle at the other end. The
main body is made up of front and rear walls and left and right side walls, with the
front and rear walls being wider than the left and right side walls. Each of the side

walls comprises a rounded shoulder region, a lower transition region, and a central
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region positioned between the shoulder and the transition region. The central region
is divided into a first panel and a second panel by a vertically running central hinge
line. The first panel spans between the vertical central hinge line and a vertically
running front hinge, which separates the first panel and the front wall of the bottle.
Similarly, the second panel spans between the vertical central hinge line and a
vertically running rear hinge, which separates the second panel from the rear wall of
the bottle.

[0005] The bottle, and in particular the arrangement of hinge lines, is configured so
that when pressure is placed on the front and rear walls of the bottle, e.g. by a user
squeezing the front and rear walls of the bottle, each of the front and rear hinge lines
flex inward and the central hinge line flexes outward, such that the front and rear walls
collapse toward one another with the central hinge line being pushed outward away
from the central axis of the bottle. When used in the present application, collapsing
or controlled collapsing of the bottle refers to the condensing of the space between

the front and rear walls brought about by folding along the identified hinge lines.

[0006] In embodiments of the bottle, the first panel is angled inward from the
central hinge line toward the front hinge line and the second panel is angled inward
from the central hinge line toward the rear hinge. In some embodiments, for instance,
the angle formed between the first and second panels by the central hinge may be
between about 140 degrees and about 175 degrees, alternatively between about 145
degrees and about 170 degrees, alternatively between about 150 degrees and about
170 degrees. In embodiments of the bottle, the center hinge line that divides the first
and second panels fades toward the top of the central region, such that the cross-
section of each of the side walls adjacent the shoulder region has a rounded, or
curved, central region (as opposed to the angled central region defined by the central

hinge line).

[0007] In embodiments of the bottle, each of the front and rear hinges may have a
particular geometry that includes an outward-projecting rib. The rib may be made up
of an apex, a convex portion that transitions from the apex into the front or rear wall,

and a concave portion that transitions from the apex into the first or second panel of
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the side wall. In some embodiments, each of the front and rear hinges may have an
outer curvature between about 135 degrees and about 165 degrees, alternatively
between about 140 degrees and about 160 degrees, and/or an inner curvature
between about 140 degrees and about 180 degrees, alternatively between about 145
degrees and about 175 degrees. In embodiments of the bottle, the front and rear
hinges, like the central hinge line, may fade toward the top of the central region, such
that the cross-section of each of the side walls adjacent the rounded shoulder region
has a continuous curvature (as opposed to the more complex cross-sectional

geometry defined by the central, front and rear hinge lines).

[0008] Embodiments of the bottle include a hanging element by which the bottle
can be suspended in an upside-down orientation, e.g. for use in supplying enteral
nutrition. The hanging element may comprise a tab having an aperture through which
a hook or rod may be passed, such that a portion of the surface of the tab that defines
the aperture may be supported by the hook or rod with the bottle hanging downward
in an upside-down orientation. The aperture may be circular, though other shapes are

contemplated without departing from the scope of the invention.

[0009] The tab may be positioned in an access channel that spans between the
front and rear wall. The access channel extends upward from the base, dividing the
base of the bottle into independent right and left portions. In some embodiments, the
upper edge of the tab, the right edge of the tab, and the left edge of the tab (which
may all be portions of a single curved edge) are all integrally connected with a lower
surface of the bottle that defines the access opening. This provides the hanging
element with improved rigidity. The lower edge of the tab may be positioned upward
of a standing surface of the base, so as not to compromise stability of the bottle, when

in a standing position.

[0010] In some embodiments, the access channel may narrow moving from the
front wall to the tab and/or from the rear wall to the tab, such that the access channel
has a first width and the front and/or rear wall and a second width at the tab, with the
first width being greater than the second width. In some embodiments, for example,

the first width may be between 120% and 150% greater than the second width.
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[0011] The bottle may be configured to have a desired degree of stability when
resting on the standing surface. In some embodiments, for example, the bottle may
have a tilt angle of at least 12 degrees, alternatively at least 15 degrees, alternatively
at least 17 degrees. The bottle may also be configured so that the base of the bottle

does not deform when the walls of the bottle are collapsed.

[0012] The bottle may be configured to undergo the controlled collapse when
subjected to the vacuum forces applied internally during tube feeding under typical
flow-rates achieved using a conventional feeding set and a vented cap, such as the
FreeGo® pump and giving set, which includes a FreeGo® Screwcap set with ENFit®
medication port and connector. In some embodiments, for example, the bottle may
be configured to collapse when emptied by pumping of the bottle contents through a
vented cap at a rate of (i) 300 mL/hr or (ii) both 150 mL/hr and 300 mL/hr. In such
embodiments, the bottle may also be configured to be manually collapsed after
emptying, such as by a user applying pressure to the front and rear walls by hand
(that pressure being greater than the vacuum forces achieved internally during
emptying).

[0013] Alternatively, the bottle may be configured to not undergo the controlled
collapse when subjected to the vacuum forces applied internally during tube feeding
under typical flow-rates achieved using a conventional feeding set and a vented cap,
such as the FreeGo® pump and giving set, which includes a FreeGo® Screwcap set
with ENFit® medication port and connector. In some embodiments, for example, the
bottle may be configured to not collapse when emptied through a vented cap at a rate
of (i) 150 mL/hr or (ii) both 150 mL/hr and 300 mL/hr. In such embodiments, the bottle
may instead be configured to be manually collapsed after emptying, such as by a user

applying pressure to the front and rear walls by hand.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0015] A clear conception of the advantages and features of one or more
embodiments will become more readily apparent by reference to the exemplary, and

therefore non-limiting, embodiments illustrated in the drawings:

[0016] Figure 1 is a front perspective view of a first embodiment of a bottle in

accordance with the present disclosure.

[0017] Figure 2 is a side plan view of the embodiment shown in Figure 1.

[0018] Figure 3 is a front plan view of the embodiment shown in Figure 1.
[0019] Figure 4 is a bottom elevation view of the embodiment shown in Figure 1.
[0020] Figure 5 is a partial cross-sectional view taken along line A-A in Figure 3.
[0021] Figure 6 is a cross-sectional view taken along line B-B in Figure 3.

[0022] Figure 7 is a bottom, rear perspective view of the embodiment shown in

Figure 1.

[0023] Figure 8 is a front perspective view of a second embodiment of a bottle in

accordance with the present disclosure.

[0024] Figure 9is a side plan view of the embodiment shown in Figure 8.

[0025] Figure 10 is a front plan view of the embodiment shown in Figure 8.

[0026] Figure 11 is a bottom elevation view of the embodiment shown in Figure 8.
[0027] Figure 12 is a partial cross-sectional view taken along line A-A in Figure 10.
[0028] Figure 13 is a cross-sectional view taken along line B-B in Figure 10.

[0029] Figure 14 is a bottom, rear perspective view of the embodiment shown in

Figure 8.

[0030] Figure 15 is a front perspective view of a second embodiment of a bottle in

accordance with the present disclosure.
[0031] Figure 16 is a side plan view of the embodiment shown in Figure 15.

[0032] Figure 17 is a front plan view of the embodiment shown in Figure 15.
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[0033] Figure 18 is a bottom elevation view of the embodiment shown in Figure 15.
[0034] Figure 19 is a partial cross-sectional view taken along line A-A in Figure 17.
[0035] Figure 20 is a cross-sectional view taken along line B-B in Figure 17.

[0036] Figure 21 is a bottom, rear perspective view of the embodiment shown in

Figure 15.

[0037] Figure 22 is a front plan view of an alternative version of the embodiment

shown in Figure 15, comprising a series of ribs on each of the front and rear walls.

[0038] Figure 23 is a front perspective view of an embodiment of a bottle in

accordance with the present disclosure in a collapsed configuration.

[0039] Figure 24 is a side plan view of the embodiment shown in Figure 23 in a

collapsed configuration.

DETAILED DESCRIPTION OF THE INVENTION
[0040] Embodiments of the present disclosure are directed to a bottle 10
configured to contain a liquid product, for example a nutritional product and optionally
a nutritional product that may be administered via tube feeding. The bottle 10 may be
made of a thermoplastic material, for example high-density polyethylene (HDPE) or a
similar thermoplastic material, using methods known in the art such as extrusion blow
molding or the like. The exact shape and dimensions of the bottle 10 are controlled
by the volume of liquid product which the bottle is configured to contain, though
regardless of the bottle volume, i.e. size, the bottles of the present disclosure include
shared features that allow the bottles to be collapsible and/or hangable, as well as
design elements that allow different-sized bottles to be recognized as part of the same

family of products.

[0041] A first embodiment of a bottle 10 in accordance with the present disclosure
is illustrated in Figures 1-7. That embodiment is configured to hold a relatively small
volume of liquid product, as demonstrated by its relatively small dimensions and in
particular its short height. Specifically, the embodiment shown in Figures 1-7 is

configured to hold about 500 mL, i.e. 0.5 liters, of a nutritional liquid product (with a
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suitable headspace), though a bottle having a similar design and configured to contain

alternative amounts could be prepared using the principles illustrated herein.

[0042] A second embodiment of a bottle 10 in accordance with the present
disclosure is illustrated in Figures 8-14. That embodiment is configured to hold an
intermediate volume of liquid product. In particular, the embodiment shown in Figures
8-14 is configured to hold about 1000 mL, i.e. 1 liter, of a nutritional liquid product (with
a suitable headspace), though a bottle having a similar design and configured to

contain alternative amounts could be prepared using the principles illustrated herein.

[0043] A third embodiment of a bottle 10 in accordance with the present disclosure
is illustrated in Figures 15-21. That embodiment is configured to hold a relatively large
volume of liquid product, as demonstrated by its increased height and side walls
having an increased width. In particular, the embodiment shown in Figures 15-21 is
configured to hold about 1500 mL, i.e. 1.5 liters, of a nutritional liquid product (with a
suitable headspace), though a bottle having a similar design and configured to contain

alternative amounts could be prepared using the principles illustrated herein.

[0044] Each bottle 10 is made up generally of a main body portion 11, a neck finish
12, and a base 13. The main body 11 comprises two opposing major walls, referred
to herein as the front wall 21 and the rear wall 22, and two opposing minor walls,
referred to herein as the right side wall 23 and left side wall 24. The width of the right
side wall 23 and the left side wall 24 is less than the width of the front wall 21 and the
rear wall 22, hence the designation of the side walls as minor and the front/rear walls

as major.

[0045] In the illustrated embodiments, the front wall 21 and the rear wall 22 are
identical or substantially identical, meaning that one cannot visually distinguish
between the two. In other (non-illustrated) embodiments, however, the front wall 21
may have slight differences from the rear wall 22 in order to visually distinguish

between the front and the rear of the bottle 10.

[0046] Each of the front wall 21 and the rear wall 22 comprises a main outer surface
31 that is, at least in primary part, substantially flat and smooth, which allows an

adhesive label to be securely attached thereto. By substantially flat it is meant that



WO 2024/228913 PCT/US2024/026406

the outer surfaces of the front and rear walls 21, 22 need not be perfectly flat, in which
case they would be parallel with one another, but may instead each have a slightly
convex curvature. In the embodiments illustrated in Figures 1-21, the entirety of the
outer surfaces of the front wall 21 and rear wall 22 are substantially flat and smooth.
In alternative (non-illustrated) embodiments, however, each of the front and rear walls
21, 22 may comprise one or more indentations configured to receive the fingers or

thumb of a user in order to provide a gripping region.

[0047] Further, in some embodiments, such as that illustrated in Figure 22, the
main outer surface 31 of each of the front and rear walls 21, 22 may include one or
more ribs 25. The one or more ribs 25 may be configured to provide each of the front
and rear walls 21, 22 with enhanced strength and rigidity, which may reduce bulging
of the front and rear walls to thereby enable secure attachment of an adhesive label.
Each of the one or more ribs 25 may be an inward-extending rib that runs horizontally
across at least a central portion of the wall 21, 22. The exact geometry (e.g. curvature,
width, depth) of each rib, as well as the number of ribs present on each wall, may be
selected and designed to provide the wall with a desired degree of rigidity. In the
illustrated embodiment, for example, the front wall 21 of the bottle 10 is shown having
nine ribs 25, though the number and geometry of the ribs in the illustrated embodiment
is not limiting and each could easily be altered by a person of skill in the art. As the
size of a bottle increases, the potential for bulging of the front and rear walls 22
increases, so the inclusion of ribs 25 is particularly contemplated for bottles 10 that
are configured to hold larger volumes of liquid product such as the 1500 mL bottle

illustrated in Figure 22 or larger bottles.

[0048] Each of the front wall 21 and the rear wall 22 also comprises a lower
transition region 32, which transitions the main surface 31 to the base 13. As
illustrated, the lower transition region 32 is desirably curved. In some embodiments,
including all of the illustrated embodiments, the lower transition region 32 may be
interrupted by an access channel 73 for a hanging element, as is described in greater
detail elsewhere. In the illustrated embodiments, for example, the lower transition
region 32 may therefore include a central arched portion 35 that transitions from the

main surface 31 of the front or rear wall 21, 22 into the surface 74 that defines the
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access channel 73. The curvature of the arched portion 35 of the transition region 32
may differ from the curvature of the portions of the transition region on either side of
it.

[0049] In some embodiments, including all of the illustrated embodiments, each of
the front wall 21 and the rear wall 22 may also comprise an arched upper edge 33.
The arched upper edge 33 is a characteristic that is shared across each of the
illustrated embodiments and which provides each bottle with a similar appearance
such that the set of bottles can be identified as being related to one another. The
curvature of the arched upper edge 33 may correspond with that of the rounded
shoulder portion of the bottle, which is described in greater detail elsewhere. Further,
as shown in the illustrated embodiments, the arched upper edge 33 may extend
outward from the rounded shoulder portion of the bottle, thereby creating an upper
ledge 34 that is positioned a distance below the neck finish 12 of the bottle 10. This
too is a characteristic that is shared across each of the illustrated embodiments and
which provides each bottle with a similar appearance such that the set of bottles can

be identified as being related to one another.

[0050] Each of the right side wall 23 and the left side wall 24 comprises a central
region 41, a lower transition region 42, and a rounded upper shoulder 43. The central
region 41 of each side wall 23, 24 is positioned between the lower transition region 42
and the rounded upper shoulder 43. Further, the central region 41 is configured to
collapse in a controlled, accordion-like manner (a) when a user puts pressure on the
front and rear walls 21, 22 of the empty bottle, (b) in response to vacuum forces
created during a controlled emptying, e.g. utilizing a vented or unvented lid that is

connected to a tube feeding set, or (c) both (a) and (b).

[0051] The pressure that may be placed on the front and rear walls 21, 22 of an
empty bottle 10 by a user is significantly greater than the vacuum forces acting on the
interior of the bottle during a controlled emptying, i.e. feeding, meaning that the bottle
may have a relatively high rigidity and still be collapsible via mechanism (a). In
contrast, the rigidity of the bottle must be relatively lower in order to provide for

collapse via mechanism (b). Accordingly, some embodiments of the bottle 10 may be
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collapsible by mechanism (a) but not mechanism (b), whereas other embodiments of
the bottle 10 may be collapsible by both mechanism (a) and mechanism (b). The
thickness of the bottle walls 21, 22, 23, 24 may be selected and controlled in order to

provide a desired compromise between rigidity and collapsibility.

[0052] The central region 41 comprises a first panel 51 and a second panel 52,
which are divided by a central hinge 53 that runs along a longitudinal axis of the bottle.
The first panel 51, which is positioned forward of the central hinge 53, borders against
and is separated from the front wall 21, and more particularly the main surface 31 of
the front wall, by a front hinge 54. The second panel 52, which is positioned rearward
of the central hinge 53, borders against and is separated from the rear wall 22, and
more particularly the main surface 31 of the rear wall, by a rear hinge 55. In sum, the
central region 41 of each of the right and left side walls 23, 24 comprises three hinges

— a central hinge 53, a front hinge 54, and a rear hinge 55.

[0053] When the bottle 10 collapses, the front hinge 54 and the rear hinge 55 each
flexes inward and the central hinge 53 flexes outward, such that the front wall 21 and
the rear wall 22, and more particularly the main surfaces 31 of the front and rear walls,
move inward toward one another and the central hinge 55 is pushed outward away
from the front and rear walls 21, 22. An example of this controlled, accordion-like
collapse is illustrated in Figures 23 and 24. As shown in Figures 23 and 24, when the
bottle 10 is brought to a collapsed configuration, the neck finish 12 and the base 13 of
the bottle are not substantially deformed. Indeed, in some embodiments, the bottle
10 may still rest stably on the base 13 even when in a collapsed configuration. Further,
in some embodiments the rounded shoulder 43 is also not substantially deformed

when the bottle 10 is brought to a collapsed configuration.

[0054] The central region 41 of the right side and left side walls 23, 24, and in
particular the features which allow the bottle 10 to collapse in the manner described

and shown herein, will now be described in greater detail.

[0055] In some embodiments, including all of the illustrated embodiments, the
central hinge 53 extends a first lateral distance from the center line of the bottle

(running between the front and rear walls 21, 22) and each of the first and second
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panels 51, 52 is angled inward from the central hinge 53 to either the front hinge 54
or the rear hinge 55, which extends a second lateral distance from the center line of
the bottle, with the second lateral distance being less than the first lateral distance. In
particular, the first panel 51 may be angled inward running from the central hinge 53
to the front hinge 54 and the second panel 52 may be angled inward running from the

central hinge 53 to the rear hinge 55.

[0056] An example of the angular nature of the first and second panels 51, 52 can
be seen in Figures 5, 12, and 19. The degree of incline, or slope, of each of the
angular panels 51, 52 may be fairly small. In some embodiments, the bottle 10 may
comprise first and second panels 51, 52, which each form one or more angles with an
axis that runs laterally between the front and rear walls that is/are between about 4
degrees and about 18 degrees, alternatively between about 5 degrees and about 16
degrees, alternatively between about 6 degrees and about 15 degrees. As shown in
the embodiment illustrated in Figure 12, for instance, at the location where the cross-
section was taken, the angle formed between the first panel 51 and the second panel
52 is about 152 degrees, meaning that the angle formed between each panel and an
axis that runs laterally between the front and rear walls is about 14 degrees
(determined by subtracting 152 degrees from 180 degrees and then dividing by 2). By
keeping the slope of the first and second panels 51, 52 fairly small, the right and left
side walls 23, 24 are prevented from having an undesirable triangular appearance
while still providing the side walls with a geometry that enables the controlled,

accordion-like collapse described herein.

[0057] Put another way, the central hinge 53 may form an angle between about
140 degrees and about 175 degrees, alternatively between about 145 degrees and
about 170 degrees, alternatively between about 150 degrees and about 170 degrees.
In the embodiment illustrated in Figure 12, for example, the central hinge 53 forms an
angle of about 152 degrees. In the embodiment illustrated in Figure 19, on the other
hand, the central hinge 43 forms an angle of about 166 degrees. As can be seen by
a comparison of the figures, the side walls 23, 24 are provided with a flatter

appearance as the angle of the central hinge 53 gets closer to 180 degrees. The
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exact angle or angles of the central hinge 53 may be selected in order to provide the

bottle with a desired combination of collapsibility and desirable appearance.

[0058] In some embodiments, including the illustrated embodiments, the central
hinge 53 may fade and optionally cease toward the top of the central region 41, i.e. in
the area of the central region closest to the rounded shoulder 43. This effect can be
seen, for example, by comparing the cross-section of the side wall shown in Figure
12, taken along line A-A of Figure 10, with the cross-section of that same side wall
shown in Figure 13, taken along line B-B of Figure 10. As can be seen in the Figures,
the central hinge 53, which in lower regions (such as shown in Figure 12) formed a
clear division between first panel 51 and second panel 52 which acted as a hinge
point, may fade such that at the top of the central region 41 the first and second panels
merge into a single continuous panel having a curved cross-sectional profile (such as

is shown in Figure 13).

[0059] Each of the front hinge 54 and the rear hinge 55 comprise an outward-
projecting rib 56. The outermost point of the rib 56 is referred to as the apex. The
front hinge 54 comprises a convexly curved transition portion 57 between the main
surface 31 of the front wall and the apex of the rib 56. The front hinge 54 also
comprises a concave transition portion 58 between the first panel 51 and the apex of
the rib 56. Similarly, the rear hinge 55 comprises a convexly curved transition portion
57 between the main surface 31 of the rear wall and the apex of the rib 56 and a
concave transition portion 58 between the second panel 52 and the apex of the rib.
Examples of each of these portions of the front and rear hinges 54, 55 can be seen,

for example, in any of Figures 5, 12, or 19.

[0060] The outer curvature of the rib 56 and the inner curvature of the rib may each
be varied to provide the hinge with a desired action during collapse. The outer
curvature of the rib 56 is defined as the angle formed between transition portion 57
and transition portion 58. The inner curvature of the rib 56 is defined as the angle
formed between transition portion and the adjacent panel 51 or 52. Examples of the
outer curvature and inner curvature of rib 56 can be seen, for example, in any of
Figures 5, 12, or 19.
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[0061] Insome embodiments, the rib 56 may comprise an outer curvature between
about 135 degrees and about 165 degrees, alternatively between about 140 degrees
and about 160 degrees. In the embodiment illustrated in Figure 12, for example, the
outer curvature of each rib 56 is about 144 degrees. In some embodiments, the rib
56 may comprise an inner curvature between about 140 degrees and about 180
degrees, alternatively between about 145 degrees and about 175 degrees. In the
embodiment illustrated in Figure 12, for example, the inner curvature of each rib 56 is

about 150 degrees.

[0062] In some embodiments, including the illustrated embodiments, each of the
front hinge 54 and the rear hinge 55 may also fade and optionally cease toward the
top of the central region 41, i.e. in the area of the central region closest to the rounded
shoulder 43. This effect can also be seen, for example, by comparing the cross-
section of the side wall shown in Figure 12, taken along line A-A of Figure 10, with the
cross-section of that same side wall shown in Figure 13, taken along line B-B of Figure
10. As can be seen in the Figures, the rib 56 present in lower regions (such as that
shown in Figure 12) has been flattened, such that a transition between the side wall
and the front wall and a transition between the side wall and the rear wall each has a
single curved cross-sectional profile (as shown in Figure 13) in place of the apex,
convex portion 57 and concave portion 58 present in lower regions (such as that

shown in Figure 12).

[0063] Where the central hinge 53, the front hinge 54, and the rear hinge 55 all
fade and optionally cease near the upper end of the central region 41, the result is a
bottle that, in the region adjacent the shoulder portion 43 has both a right side wall 23
with a single continuous curvature and a left side wall 24 with a single continuous
curvature. Depending on the degree of flatness or outward curvature of the front and
rear walls 21, 22, as well as the difference in width between the major walls and the
minor walls, in some embodiments the result may be a bottle that, viewed from above,

has an ovular appearance.

[0064] Each of the right side wall 23 and the left side wall 24 also comprises a

lower transition region 42, which transitions the central region 41 to the base 13. As
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illustrated, the lower transition region 42 is desirably curved. Each side of the lower
transition region 42 of the right and left side walls 23, 24 may desirably transition into

the lower transition region 32 of either the front or rear side walls 21, 22.

[0065] Each of the right side wall 23 and the left side wall 24 also comprises an
upper shoulder 43. As shown in the illustrated embodiments, the upper shoulder 43
may be rounded, i.e. curved inward, to provide the top of the bottle with a distinctive
arched appearance. The upper shoulder 43 of the right side wall 23 and the upper
shoulder of the left side wall 24 may each extend from the central region 41 of the side
wall to the neck finish 12, which is positioned centrally at the upper end of the bottle.
The upper shoulder 43 of the right side wall 23 and the upper shoulder of the left side
wall 24 may also each comprise portions 44 that extend frontward and rearward of the
neck finish 12 and which merge into one another, desirably seamlessly, to provide the
top of the bottle with a continuous curvature that is interrupted centrally by the neck
finish 12.

[0066] As described above, at least one of the front wall 21 and the rear wall 22,
and optionally both, may comprise an arched upper edge 33 having a curvature that
corresponds with the curvature of the rounded shoulder portions 43 and which extends
frontward or rearward from the rounded shoulder portions 43, including portions 44,

to form a small upper ledge 34.

[0067] The neck finish 12 of the bottle extends upward to a circular upper edge
which forms an opening to the interior of the bottle. In some embodiments, a
removable foil seal (not illustrated) may be provided over top of the upper edge 61 of
the neck finish 12, e.g. in order to provide a substantially airtight seal, as is well
understood in the art. The neck finish 12 of the bottle further preferably comprise one
or more screw threads which is/are configured to mate with the female screw threads
of a cap that covers the upper edge of the bottle and any foil seal that may be attached
thereto. In some embodiments, the neck finish 12 of the bottle may further comprise
an outward-extending ring (not illustrated) positioned below the screw threads and
configured to retain a tamper-evident band that is configured to separate from a cap

upon first removal of the cap from the bottle, as is well-known in the art.
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[0068] In some embodiments, including the illustrated embodiments, the neck
finish 12 of the bottle may comprise an upper region 62 and a lower region 63, with
the upper region having a greater cross-sectional diameter than the lower region such
that a ledge 64 is formed between the two. In some embodiments, the upper and
lower regions 62, 63 of the neck finish 12 may be configured so that a tamper-evident
band that remains on the neck finish of the bottle upon removal of a cap falls into the
lower region 63 when the cap is removed. This may be particularly useful where the
bottle is configured for tube feeding, as the ledge 64 created by the greater-diameter
upper region 62 may prevent the tamper-evident band from moving onto or past the
upper region 62, whereby it could interfere with a feeding set or the like upon inversion

of the bottle and/or hanging of the bottle in the inverted orientation.

[0069] The base 13 of the bottle comprises a lower surface on which the bottle is
configured to stand, also referred to as a standing surface 70. In the illustrated
embodiments, the lower surface is divided into a first portion 71 and a second portion
72 by a central channel 73, also referred to as an access channel. The first and
second portions 71, 72 may be identical in shape and dimensions (each portion may
of course have one or more different tags, such as the resin identification code, RIC).
In some embodiments, the bottle may configured such that the base 13 of the bottle

does not deform when the bottle is collapsed.

[0070] The central channel 73 is defined by an inner surface 74, which, as shown
in the illustrated embodiments, may be curved. The central channel 73 extends
between the front and rear walls 21, 22, such that each of the front and rear walls
comprises a central arch 35 where the transition region 32 transitions into the inner

surface 74 of the channel, as is described above.

[0071] A hanging element 80 is positioned within the central channel 73. The
hanging element 80 comprises a rigid plastic tab 81 that defines a hanging aperture
82. The hanging aperture 82 extends through the tab between the front and rear faces
of the bottle. As shown in the illustrated embodiments, the hanging aperture 82 may
be circular, though other shapes are contemplated without departing from the scope

of the present disclosure.
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[0072] The rigid plastic tab 81 may be integral with an inner surface 74 of the
central channel 73. In the illustrated embodiment, for instance, the upper edge 84 of
the tab 81 extends from the inner surface 74 of the central channel 73. The curvature
of the upper edge 84 of the tab 81 corresponds with the curvature of the inner surface
74 of the central channel 73, such that the upper edge 84 of the tab 81 curves
seamlessly into the left and right edges of the tab 85, 86, and each of the upper, left,
and right edges of the tab are integrally connected with and extend from the inner
surface 74 of the central channel 73. This provides the tab 81 with an improved rigidity
when compared with conventional hanging tabs, whether foldable or fixed, having only
an upper edge that is integrally connected to and/or extends from the body of the
bottle.

[0073] The lower edge 87 of the tab 81 is a free edge. The lower edge 87 of the
tab 81 desirably extends between the first and second portions 71, 72 of the base.
The lower edge 87 of the tab 81 is desirably positioned upward of the standing surface
70, so as not to reduce the stability of the bottle in a standing position. The distance
between the lower edge 87 of the tab 81 and the standing surface 70 of the bottle
may, however, be very small such that in a standing orientation, little or no gap is
visually apparent between the lower edge 87 of the tab and the standing surface 70
of the bottle.

[0074] In some embodiments, including those illustrated, the hanging element 80
is fixed, meaning that unlike some conventional hangable bottles, the tab 81 is not
connected to the bottle via a hinge and does not pivot between an extended position
(for hanging) and an unexpected position (for storing). The incorporation of a fixed
tab 81 is considered an improvement over hinged tabs, which have been known to
unintentionally pivot to an extended position at undesirable times, such as when the
bottles are on filling or transport lines, thereby reducing bottle stability. That said,
embodiments that include a hinged hanging tab 81, such as is known in the art, are

contemplated without departing from the scope of the present disclosure.

[0075] In some embodiments, the central channel 73 may have a consistent width

between the first portion 71 and the second portion 72 of the base. However, that



WO 2024/228913 PCT/US2024/026406
17

width must be selected to balance the competing interests of having a relatively wide
channel 73 so that a user may easily insert a hanger into the channel (and have a
visual line of sight to the hanging element 80) and of having a relatively narrow channel

so that a user may easily push the hanger through the hanging aperture 82.

[0076] In other embodiments, including the illustrated embodiments, the width of
the central channel 73 may be varied in order to provide a user with an improved
hanging experience by achieving both goals. In particular, the channel 73 may narrow
moving inward from the front and rear walls 21, 22. Specifically, the central channel
73 may comprise a first width 75 at the front and rear walls 21, 22 of the bottle and a
second width 76 at the central of the channel, where the tab 81 resides, with the first
width being greater than the second width. By providing a channel 73 that narrows
moving toward the centrally-positioned tab 81, a user attempting to insert a hanger,
e.g. hook, through the hanging aperture 82 will find it easy to insert the hanger into
the channel 73, which is relatively wide, and then will be guided by the narrowing inner
wall 74 of the channel toward the hanging aperture 82, which is positioned at the

narrowest point of the channel.

[0077] This narrowing of the access channel 73 can be seen, for example, in
Figures 4, 11, and 18. The degree of narrowing of the channel 73 may be selected to
provide the desired effect. In some embodiments, the first width 75 may be between
120% and 150% greater than the second width 76. In each of the illustrated
embodiments, for example, the first width 75 is about 136% greater than the second
width 76 (the first width being about 37.5 mm and the second width being about 27.5

mm).

[0078] The bottle may also be configured to have high stability when in a standing
position, which is important during filling and transporting lines and the like. One way
to measure the stability of the bottle is by its tilt angle. The tilt angle is a theoretical
value that is calculated by measuring the angle of two lines drawn downwards from
the theoretical Center of Mass (or Gravity) 90. The first line is drawn straight down
and normal to the standing surface 70 of the bottle. The second line is drawn to

connect the Center of Mass 90 to the furthest point of contact of the bottle’s base to
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the surface it is resting on, i.e. to the outer edge of the standing surface of the bottle.
The tilt angle is calculated for empty bottles, only taking into consideration the weight
of the plastic. Because stability is lowest in the minor axis direction, i.e. an axis
running through the left and right side walls 23, 24, tilt angle of the bottles is measured
on those walls, as shown for example in Figures 2, 9, and 16. A higher tilt angle

represents a more stable bottle.

[0079] In some embodiments, the tilt angle may be increased by having the front
and rear walls 21, 22 angle inward moving upward from the base. This angling of the
front and rear walls 21, 22 causes the bottle, when viewed from the left and right sides,
to have a greater width at the portion of the wall adjacent the base of the botile than
at the top of the bottle, as can seen for instance in Figures 2, 9, and 16. By angling
the walls 21, 22 in this manner, the center of gravity 90 of the bottle can be lowered,
thereby increasing the tilt angle of the bottle. The angling of the front and rear walls
21, 22 in this manner also creates space between bottles that are stood adjacent one
another, which has the additional benefit of helping prevent adhesive labels of a bottle,
which may be applied to the front and/or rear walls, from unintentionally sticking to an

adjacent bottle, such as during shipping.

[0080] Embodiments of the present bottle may have a tilt angle of at least 10
degrees, alternatively at least 11 degrees, 12 degrees, alternatively at least 13
degrees, alternatively at least 14 degrees, alternatively at least 15 degrees,
alternatively at least 16 degrees, alternatively at least 17 degrees, alternatively at least

18 degrees, alternatively at least 19 degrees, alternatively at least 20 degrees.

[0081] Insome embodiments, the bottle may be configured such that the bottle has
a desirable emptying time when allowed to bolus feed (free flow) under gravity, when
used with a conventional venting cap. Specifically, in some embodiments, the bottle
may be configured to bolus feed at a rate of 500 mL / 7-10 minutes. The bottle should

also desirably be configured to fully drain.

Example 1

[0082] Samples of 0.5 liter and 1.0 liter bottles, such as those shown in the

illustrated embodiments, were filled with Osmolite® 1.0 Cal, available from Abbott, to
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the stated volume, applied with the FreeGo® Screwcap set with ENFit® medication
port and connector (S790), available from Abbott, and hung from a drip stand. Each
of the bottles was then allowed to bolus feed (free flow) on a gravity system. The
testing was completed at ambient temperature, i.e. about 20° C. The samples
delivered product at a rate of 500 mL in seven to ten minutes and each sample fully

drained.

[0083] Embodiments of the bottle may also be configured to have a desired ease
of collapsibility. In some embodiments, the bottle may be configured such that
emptying of the bottle with a vented cap under conventional pump settings, such as
150 mL/hr and/or 300 mL/hr (e.g. using a FreeGo® pump), does not cause collapse
of the bottle. In other embodiments, the bottle may be configured such that emptying
of the bottle with a vented cap under those same conventional pump settings does
cause collapse of the bottle. The ease of collapsibility can be controlled by varying
the weight of the bottle. Where the weight of the bottle is relatively low, the bottle may
be configured such that emptying of the bottle under conventional pump settings such
as 150 mL/hr and 300 mL/hr causes collapse of the bottle. Where the weight of the
bottle is raised, however, the bottle may be configured such that emptying of the bottle
under those conventional pump settings does not cause collapse of the bottle. In
those embodiments, the bottle may be manually collapsed after emptying, such as a

by a user manually applying pressure to the front and rear walls.

Example 2

[0084] Samples of 1.0 liter bottles, such as those shown in the illustrated
embodiment, were filled with Jevity® 1.5 Cal, available from Abbott, to the stated
volume, applied with the FreeGo® Screwcap set with ENFit® medication port and
connector (S790), available from Abbott. A FreeGo® pump and associated giving set
(i.e. tube feeding set) was connected to each of the bottles. Each bottle was then
hung from a drip stand and the nutritional fluid contents of the bottle were pumped
through the giving set at a flowrate of 150 mL/hr until the bottle was emptied. The

testing was completed at ambient temperature, i.e. about 20° C. At the end of the
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testing, the bottles were visually inspected to determine whether they collapsed fully

in response to the vacuum forces present inside the bottle during emptying.

[0085] Though the geometry and dimensions of the sample bottles were
consistent, the sample bottles were produced having three different wall thicknesses,
giving the bottles three different weights: 35 g, 40 g, and 45.5 g. Five samples of each
bottle were tested. Of the five 35 g bottles, all five collapsed fully during tube feeding
at 150 mL/hr. Of the five 40 g bottles, two of the five collapsed fully during tube feeding
at 150 mL/hr. Of the five 45.5 g bottles, none of the five collapsed fully during tube
feeding at 150 mL/hr. This testing demonstrates that the collapsibility of the bottles
may be controlled by controlling the bottle strength (i.e. material weight). As the bottle

strength is increased, the level of collapse decreases.

[0086] It can be seen that the described embodiments provide unique and novel
bottles 10 that have a number of advantages over those in the art. While there is
shown and described herein certain specific structures embodying the invention, it will
be manifest to those skilled in the art that various modifications may be made without
departing from the spirit and scope of the underlying inventive concept and that the
same is not limited to the particular embodiments herein shown and described except

insofar as indicated by the scope of the appended claims.
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What is claimed:

1. A collapsible bottle comprising:
a base;
a neck that defines an opening;
a front wall;
arear wall;
left and right side walls, each of the left and right side walls comprising
a rounded shoulder region that transitions to the neck,
a lower transition region that transitions into the base, and
a central region positioned between the rounded shoulder region and
the lower transition region, the central region comprising a first panel and a
second panel, the first and second panels being divided by a substantially
vertical central hinge,
the first panel being divided from the front wall by a front hinge, and
the second panel being divided from the rear wall by a rear hinge;
wherein, when pressure is placed on the front and rear walls of the bottle, the
front hinge line flexes inward, the rear hinge line flexes inward, and the central hinge
flexes outward, such that the front and rear walls collapse toward one another with the

central hinge being pushed outward away from the front and rear walls.

2. The collapsible bottle of claim 1, wherein the first panel is angled inward from
the central hinge toward the front hinge and the second panel is angled inward from

the central hinge toward the rear hinge.

3. The collapsible bottle of any preceding claim, wherein the angle formed
between the first and second panels by the central hinge is between about 140
degrees and about 175 degrees, alternatively between about 145 degrees and about

170 degrees, alternatively between about 150 degrees and about 170 degrees.
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4. The collapsible bottle of any preceding claim, wherein the center hinge fades
toward the top of the central region such that each of the left and right side walls has

a curved cross-section adjacent the rounded shoulder region.

5. The collapsible bottle of any preceding claim, wherein each of the front hinge

and the rear hinge comprises an outward-projecting rib.

6. The collapsible bottle of any preceding claim, wherein the rib of the front hinge
comprises an apex, a convex portion that transitions from the apex into the front wall,
and a concave portion that transitions from the apex into the first panel; and

the rib of the rear hinge comprises an apex, a convex portion that transitions
from the apex into the rear wall, and a concave portion that transitions from the apex

into the second panel.

7. The collapsible bottle of any preceding claim, wherein each of the front and
rear hinges has

(a) an outer curvature between about 135 degrees and about 165 degrees,
optionally between about 140 degrees and about 160 degrees;

(b) an inner curvature between about 140 degrees and about 180 degrees,
alternatively between about 145 degrees and about 175 degrees; or

(c) both aand b.

8. The collapsible bottle of any preceding claim, wherein the central, front, and
rear hinges each fades toward the top of the central region such that each of the left
and right side walls has a continuously curved cross-section adjacent the rounded

shoulder region.

9. The collapsible bottle of any preceding claim, wherein each of the front and

rear walls has an upper arched region.
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10.  The collapsible bottle of any preceding claim, wherein the bottle comprises a
hanging element configured for the bottle to be suspended in an upside-down

orientation.

11.  The collapsible bottle of any preceding claim, wherein the hanging element

comprises a tab having a hanging aperture, optionally a circular hanging aperture.

12.  The collapsible bottle of any preceding claim, wherein the tab is positioned in

an access channel that spans between the front and rear wall.

13.  The collapsible bottle of any preceding claim, wherein the access channel
extends upward from the base, dividing the base of the bottle into independent right
and left portions, wherein the upper edge of the tab, the right edge of the tab, and the
left edge of the tab are each integrally connected with a surface that defines the

access opening.

14.  The collapsible bottle of any preceding claim, wherein a lower edge of the tab

is positioned upward of a standing surface of the base.

15.  The collapsible bottle of any preceding claim, wherein the access channel has
a first width at the front and rear walls and a second width at the tab, the first width

being greater than the second width.

16.  The collapsible bottle of any preceding claim, wherein the first width is at

between 120% and 150% greater than the second width.

17.  The collapsible bottle of any preceding claim, wherein the bottle has a tilt angle

of at least 12 degrees, optionally at least 15 degrees, optionally at least 17 degrees.

18.  The collapsible bottle of any preceding claim, wherein the base of the bottle

does not deform during the collapse.
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19.  The collapsible bottle of any preceding claim, wherein the bottle is configured
to collapse when emptied through a vented cap at a rate of (i) 300 mL/hr or (ii) both
150 mL/hr and 300 mL/hr.

20.  The collapsible bottle of any preceding claim, wherein the bottle is configured
to not collapse when emptied through a vented cap at a rate of (i) 150 mL/hr or (ii)
both 150 mL/hr and 300 mL/hr.

21.  The collapsible bottle of any preceding claim, wherein the upper arched region
of the front wall extends frontward from the rounded shoulder to create an upper ledge
positioned a distance below the neck, and

the upper arched region of the rear wall extends rearward from the rounded

shoulder to create an upper ledge positioned a distance below the neck.

22.  The collapsible bottle of any preceding claim, wherein each of the front and

rear walls comprises one or more horizontal strengthening ribs.

23.  The collapsible bottle of any preceding claim, wherein each of the front and
rear walls is angled inward, such that a bottom region of the front wall is further from

a central axis of the bottle than a top region of the front wall.



