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TUBE WITH GUSSETS

CROSS—REFERENCE TO RELATED APPLICATIONS

[0001] This 1is a ©Non-Provisional Application that
claims priority to U.S. Provisional Application
61/558,658 filed November 11, 2011, which 1s herein

incorporated by reference.

BACKGROUND
1. Field

[0002] The present embodiment storage tubes and, more

particularly, to a storage tube with side gussets.

2. Related Developments

[0003] Semi-rigid storage tubes have been used often in
cosmetic, food and pharmaceutical application.
Oftentimes, they are used as convenient ways to store
and dispense a viscous liquid. Tubes are also often used
because they provide a barrier to fats, oils, moisture,
oxygen or 1light, while remaining flexible enough for
easy dispensing of the product within, for example,
through sqgqueezing of a ligquid through a fitment. Tubes
are often comprised of a tube body portion that is often
comprised of a generally thick gauge film. Oftentimes,
the films used to form the tube body are often 8 or more
thousands of an inch thick. Common materials used to
form these films include polypropylene, high density

polyethylene, polystyrene or other similar film
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materials. The thicker gauge films are often important
because they allow the tube body to maintain its shape,
especially inverted standing tubes, while the product

inside diminishes with use.

[0004] It is desirable to have a storage tube which may
use a thinner gauge film to form the tube body. For
instance, a thinner gauge film allows for reduced
material costs in manufacture and also for more
efficient tube utilization. A thinner gauge material
also allows for improvements in printing on the
material, for example, making it easier to print on a
larger portion of the body than would be possible for a
thicker and more rigid material, or allowing for reverse
printing on the material as well as allowing for 360
degree print graphics. A thinner gauge material may also
allow for less costly transportation due to the reduced
weight. A thinner gauge material may also allow for less
costly transportation due to the reduced weight. A
thinner gauge material may also help fulfill
environmental sustainability goals by using less
packaging material and producing less waste. Finally,
thinner gauge materials allow for more complete product
evacuation than similar rigid or semi-rigid containers.
Because the material 1is flexible and thin, product can
be almost completely squeezed out of a tube formed from
flexible films, whereas up to 15% of product can be left
inside similar rigid or semi-rigid containers depending

on the viscosity of the product.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0005] The foregoing aspects and other features of the
present disclosed embodiment are explained in the
following description, taken 1in connection with the

accompanying drawings, wherein:

[0006] FIG. 1 is a perspective of an exemplary tube
incorporating features 1in accordance with an exemplary

embodiment.

[0007] FIG. 2 1s a front elevation wview of the

exemplary tube.

[0008] FIG. 3 is a side elevation view of the exemplary

tube.

DETATLED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

[00026] Fig. 1 illustrates a perspective view of an
exemplary tube 100 with side gussets. Although the
aspects of the disclosed embodiment will be described
with reference to the drawings, it should be understood
that the aspects of the disclosed embodiment can be
embodied in many alternate forms. In addition, any
suitable size, shape or type of elements or materials
could be used. For purposes of the present disclosure,
side gussets o0f the exemplary tube are defined as
substantially concave regions of the tube body where the
tube body is pushed inwards towards the center of the

tube along the side of the tube body.

[00027] Referring still to Fig. 1, a fitment 101 1is
shown. The fitment 101 may be formed out of any type of
resin material, for example, polypropylene, high density

polyethylene, molded pulp or any other suitable rigid
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material for forming the fitment 101. In alternate
aspects, any sort of suitable rigid material may be used
to form the fitment 101. The fitment 101 may have a
dispensing portion 101b. The exemplary dispensing
portion 101lb shown in Fig. 1 1s a spout, however, in
alternate aspects, any suitable opening to allow for a
viscous or flowable product to be dispensed may be used.
For example, in alternate aspects, the dispensing
portion 101lb may be a hole or an aperture instead of a
spout as shown. Fitment 101 may also function as a
retaining piece having two concave regions 10la. In
alternative aspects, the fitment may have one, or two,
or three, or four concave regions which would result in
the corresponding number of side gussets (one to four)
in the tube. Generally, the concave regions may be
curved, for example, with an apex surface that may be
partially c¢ircular or near circular in shape. In
alternate aspects of the disclosed embodiments, the
concave region may take any suitable shape, for instance
a deeper, more oval concave shape, a more parabolic
shape, or a shallower concave shape, or any suitable
shape with a rounded contour that may be blended
smoothly at the opening of the concave regions (e.g. the
shoulders 101lc) into the outer periphery of the fitment
101. The shoulders 101lc may be generally rounded at the
point of transition between the concave region 10la and
the outer periphery of the fitment 101. In alternate
aspects of the disclosed embodiment, the shoulders 101c
may take any other suitable shape, including a flat,
square, or less rounded shape at the transition to
facilitate blending of the concave region 10la to the

periphery of the fitment 101. Generally, the concave



WO 2013/071221 PCT/US2012/064607

regions 10la are located on opposing sides of the
fitment 101 and may be complementary, although 1t 1is
contemplated that there could only be one concave region
10la or the regions could be severely offset depending
on the structure and desired features of the final
package, as will Dbe discussed Dbelow, with concave

portions (i.e. side gussets) 102a of the tube body 102.

[00028] The fitment 101 may be further configured to
be closed by means of a cap 104. In one aspect of the
disclosed embodiment, the cap may be a screw-on cap, but
as can be understood, the cap 104 may take any suitable
shape known in the art, including a cap that wuses
mechanical coupling, or hinged caps formed as part of

the fitment 101 or any other suitable cap types.

[00029] The fitment may also be joined to a tube body
102. The tube body 102 may be formed from, for instance,
a monolayer film, a coextruded film, or a multilayer
laminated film or a film in film type construction (i.e.
structural film on outside and barrier film on inside)or
any other suitable thin film material. A monolayer film
may be formed from, for instance, a blown film or a cast
film comprising of polypropylene, polyethylene, nylon,
or any other suitable materials for use in a film. In
alternate aspects, a monolayer film may be formed from
any suitable material by any suitable means. The
monolayer film may also have additives included for
improved processing or physical characteristics of the
resultant monolayer film. For example, monolayer films
may also be formed with additives which modify
transparency, feel, print quality, or barrier properties

of the film, or any other suitable film characteristics
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which may be desirable. A tube body 102 may also be
formed from a coextruded film. A coextruded film may be
formed from blown film or a cast film and may further
use combinations of resin types which are coextruded to
form multiple layers. The film materials used to form a
coextruded film may include polypropylene, polyethylene,
nylon, or ethylene wvinyl alcohol, or any other suitable
film material. The film materials may be combined in
multiple layers 1in any suitable configuration for
desirable characteristics of the resultant coextruded
film. A coextruded film may have any suitable number of
layers. The tube body 102 may also be formed from a
laminated film. Laminated films may be comprised of a
combination of co—extruded and/or monolayer films
similar to those discussed previously. A laminated film
may be laminated by any suitable lamination technology,
including, but not limited to, extrusion, thermal
bonding, and solvent or solventless lamination
technologies. In alternate aspects, any suitable means
of lamination of films may be used. The lamination
configuration may be adjustable so that the resultant
film may have desirable characteristics, for instance
barrier properties, coefficient of friction, print layer
characteristics, varnish, texture, and any other

suitable characteristics desirable in a resultant film.

[00030] Referring still to Fig. 1, the tube body 102
may have two side gussets 102a substantially arranged on
opposing sides of the tube body 102. The two side
gussets 102a are substantially concave regions of the
tube body where the tube body 102 1is pushed inwards
towards the center of the tube along the side of the
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tube body 102. The side gussets 102a may be
substantially complementary with the concave regions
10la within the fitment body 101 and may fit directly
into the fitment body so that the tube body 102 may
allow for a flush or complementary surface with that of
the fitment 101. In alternate aspects, the tube body 102
may fit into the fitment body by any suitable means. The
concave region formed by side gussets 102a creates areas
in the film which 1s substantially doubled over or
curved s0 as to increase the structural integrity formed
for the pouch body, allowing the pouch to maintain its
shape as the product within depletes. In particular,
thickness of the thickness of the film used to form the
tube with at least one side gusset may be at least 10%
less, or at least 20% less, or at least 30% less, or at
least 40% 1less, or at 1least 50% 1less than the film
thickness for a comparably sized tube without the at
least one side gusset formed along at least a portion of
the length of the tube body. The thickness of the film
for the tube body may range from 1 to 50 mil, or 2 to 40
mil, or 5 to 20 mil, or 10 to 15 mil.

[00031] Still referring to FIG. 1, in one aspect of
the disclosed embodiment, the side gussets 102a may be
defined between two gusset shoulders 102c which may be
substantially complementary with shoulders 101c and may
allow for a substantially smooth transition from the
periphery of the tube body 102 to the side gussets 102a.
The side gussets 102a may, 1in one aspect o0of the
disclosed embodiments, may run substantially the length
of the tube body 102. In alternate aspects, the side
gussets 102a may run partially along the length of the
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tube body 102. In yet alternate aspects, the side
gussets 102a may taper, that is, Dbecome shallower or
deeper as it runs along the length of the tube body 102.
In vyet other aspects, the side gussets 102a may be
formed as a crease along the side of the tube body 102.
The tube body 102 may be bonded to the fitment 101
through a wvariety of means. For instance, the tube body
102 may be heat-bonded to the fitment 101 or glued to
the fitment 101. In alternate aspects, the tube body 102
may also be joined to the fitment 101 through the means
of a snap band (i.e. a mechanical connection of any
suitable sort) or any other suitable means of bonding.
The top of the tube body 101 (i.e. the portion of the
tube body 102 opposing the connection with fitment 101)
may be left open during manufacturing to allow for
filling through the top o©of the tube Dbody 102.
Subsequently, the tube body 102 may be sealed at tube
end 105. In alternate aspects, the top of the tube body
102 may be sealed during manufactured by means of tube
end 105 so that filling of the tube body may be achieved
through the fitment 101. The tube end 105 may be sealed
by any suitable means, including heat, glue, ultrasonic,

RF or any other means by which the tube may be sealed.

[00032] Referring now to Figs. 2 and 3, a front
elevation and a side elevation view of the disclosed

aspect is shown.

[00033] In accordance with one or more aspects of the
disclosed embodiment, a tube with gussets comprises a
fitment with at least one substantially curved concave
region, and a tube body joined to the fitment, wherein

the tube body i1s interconnected at a first end to the
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fitment such as to form at least one side gusset along
at least a portion of the length of the tube body and
complementary to the at least one substantially curved
concave region of the fitment, and wherein the tube body

is sealed at a second end distant from the fitment.

[00034] In accordance with another aspect of the
disclosed embodiment, wherein the fitment further

includes a dispensing portion.

[00035] In accordance with another aspect of the
disclosed embodiment, wherein the dispensing portion is
selected from the group consisting of spout, a hole or

an aperture.

[00036] In accordance with another aspect of the
disclosed embodiment, further including a cap

interconnected to the fitment.

[00037] In accordance with another aspect of the
disclosed embodiment, wherein the cap 1is interconnected
to the fitment via a screw-on system, a hinged system or

a mechanical coupling system.

[00038] In accordance with another aspect of the
disclosed embodiment, wherein the fitment has one
substantially curved concave region and the tube body

has one complementary side gusset.

[00039] In accordance with another aspect of the

disclosed embodiment, wherein the fitment has two
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substantially curved concave regions and the tube body

has two complementary side gussets.

[00040] In accordance with another aspect of the
disclosed embodiment, wherein the two substantially
curved concave regions are located on opposing sides of

the fitment.

[00041] In accordance with another aspect of the
disclosed embodiment, wherein the fitment has three
substantially curved concave regions and the tube body

has three complementary side gussets.

[00042] In accordance with another aspect of the
disclosed embodiment, wherein the three substantially
curved concave regions are located about equidistant

from one another on the fitment.

[00043] In accordance with another aspect of the
disclosed embodiment, wherein the at 1least one side
gusset 1is formed along substantially the entire length

of the tube body.

[00044] In accordance with another aspect of the
disclosed embodiment, wherein the at 1least one side
gusset 1s formed along about one-third of the length of

the tube body.

[00045] In accordance with another aspect of the
disclosed embodiment, wherein the at 1least one side
gusset 1s formed along about one-half of the length of
the tube body.

10
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[00046] In accordance with another aspect of the
disclosed embodiment, wherein the at 1least one side
gusset 1is formed along about two-thirds of the length of
the tube body.

[00047] In accordance with another aspect of the
disclosed embodiment, wherein the fitment is formed from
polypropylene, polystyrene, polyester, nylon,
polyethylene, polyhydroxyalkanoate, polylactic acid,
polyester from sugar cane or corn derived ethanol or

molded pulp.

[00048] In accordance with another aspect of the
disclosed embodiment, wherein the tube body is formed
from a film selected from the group consisting of a
monolayer film, a coextruded film, a multilayer film, a

laminated film or a film in film type construction.

[00049] In accordance with another aspect of the
disclosed embodiment, wherein the film is formed from
polypropylene, polystyrene, polyester, nylon, ethylene
vinyl alcohol, polyethylene, polyhydroxyalkanoate,
polylactic acid, polyester from sugar cane Or Corn
derived ethanol, cellulose, aluminum foil or

combinations thereof.

[00050] In accordance with another aspect of the
disclosed embodiment, wherein the thickness of the film
is at 1least 10% 1less than the film thickness for a

comparably sized tube without the at least one side

11
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gusset formed along at least a portion of the length of

the tube body.

[00051] In accordance with another aspect of the
disclosed embodiment, wherein the tube body fits over
the outside diameter of the fitment or the tube body

fits within the inside diameter of the fitment.

[00052] In accordance with another aspect of the
disclosed embodiment, further including a ring or split
ring to fasten the tube body over the outside diameter

of the fitment.

[00053] In accordance with another aspect of the
disclosed embodiment, wherein the fitment further
includes a recessed area in the outside diameter of the

first end.

[00054] In accordance with another aspect of the
disclosed embodiment, wherein the tube body is seated in
the recessed area in the outside diameter of the fitment
such the tube body is flush with the outside diameter of
the fitment in the non-recessed area of the outer

diameter of the fitment.

[00055] In accordance with another aspect of the
disclosed embodiment, further comprising at least two
fitment shoulders on either side of the at least one

substantially curved concave region of the fitment.

[00056] In accordance with another aspect of the

disclosed embodiment, further comprising at least two

12
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gusset shoulders on either side of the at least one side

gusset.

[00057] In accordance with another aspect of the
disclosed embodiment, wherein the at least two gusset
shoulders are complementary to the at least two fitment

shoulders.

[00058] In accordance with another aspect of the
disclosed embodiment, wherein the at least one side
gusset along at least a portion of the length of the
tube body decreases in depth along the length of the
tube body.

[00059] In accordance with another aspect of the
disclosed embodiment, wherein the at least one side
gusset along at least a portion of the length of the
tube body increases in depth along the length of the
tube body.

[00060] In accordance with another aspect of the
disclosed embodiment, wherein the at least one side
gusset further includes at least one <crease or seal

along at least a portion of the length of the tube body.

[00061] In accordance with another aspect of the
disclosed embodiment, further including a hang hole in

the second end of the sealed tube body.

[00062] In accordance with one or more aspects of the
disclosed embodiment, a method of making a tube with

gussets comprises: 1) providing a fitment with at least

13
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one substantially curved concave region, and a tube body
formed of a film; ii) Jjoining one end of the fitment to
a first end of the tube body such as to form at least
one side gusset along at least a portion of the length
of the tube body and complementary to the at least one
substantially curved concave region of the fitment; and
iii) sealing the tube body at a second end distant from

the fitment to form a tube.

[00063] In accordance with another aspect of the
disclosed embodiment, wherein the fitment further
includes a dispensing portion selected from the group

consisting of spout, a hole or an aperture.

[00064] In accordance with another aspect of the
disclosed embodiment, further comprising providing a cap
and interconnecting the cap to the fitment via a screw-
on system, a hinged system or a mechanical coupling

system.

[00065] In accordance with another aspect of the

disclosed embodiment, wherein the tube body is printed.

[00066] In accordance with another aspect of the
disclosed embodiment, wherein the film of the tube body
is selected from the group consisting of a monolayer
film, a coextruded film, a multilayer film, a laminated

film and a film in film type construction.

[00067] In accordance with another aspect of the
disclosed embodiment, wherein the film is formed from a

method selected from the group consisting of monolayer

14
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blown film extrusion, monolayer cast film extrusion,
multilayer blown film coextrusion, multilayer cast film
coextrusion, extrusion lamination, thermal lamination,
solvent adhesive lamination, solventless adhesive

lamination, and combinations thereof.

[00068] In accordance with another aspect of the
disclosed embodiment, wherein the sealing of the tube
body at a second end distant from the fitment occurs by
a method selected from group consisting of heating,

gluing, ultrasonic, RF and combinations thereof.

[00069] In accordance with another aspect of the
disclosed embodiment, further including £filling the
interior of the +tube with a 1liquid, a solid or
combinations thereof through the second end of the tube

body distant from the fitment prior to the sealing step.

[00070] In accordance with another aspect of the
disclosed embodiment, further including £filling the
interior of the tube with a liquid, a powdered solid or
combinations thereof through the dispensing portion of

the fitment.

[00071] In another aspect of the disclosed embodiment,
a tube 1s disclosed. The tube having a retaining piece
substantially defining at least one substantially curved
concave region within the retaining piece and a tube
body joined to the retaining piece so that the at least
one substantially curved concave region of the retaining
piece defines at least one tube gusset formed along the

length of the tube body.
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[00072] It should be understood that the foregoing
description is only illustrative of the aspects of the
disclosed embodiment and that the aspects of the
disclosed embodiment can be used individually or in any
suitable combination thereof. Various alternatives and
modifications can be devised by those skilled in the art
without departing from the aspects of the disclosed
embodiment. Accordingly, the aspects of the disclosed
embodiment are intended to embrace all such
alternatives, modifications and wvariances that fall
within the scope of the appended claims. Further, the
mere fact that different features are recited 1in
mutually different dependent or independent claims does
not indicate that a combination of these features cannot
be advantageously used, such a combination remaining

within the scope of the aspects of the invention.

[00073] A1l patents, test  procedures, and other
documents cited herein, 1including priority documents,
are fully incorporated by reference to the extent such
disclosure is not inconsistent with this invention and
for all Jjurisdictions in which such incorporation 1is
permitted. When numerical lower limits and numerical
upper limits are listed herein, ranges from any lower

limit to any upper limit are contemplated.
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WHAT IS CLAIMED IS:

1. A tube with gussets comprising a fitment with at
least one substantially curved concave region, and a
tube body Jjoined to the fitment, wherein the tube body
is interconnected at a first end to the fitment such as
to form at least one side gusset along at least a
portion of the length of the tube body and complementary
to the at least one substantially curved concave region
of the fitment, and wherein the tube body is sealed at a

second end distant from the fitment.

2. The tube of c¢laim 1, wherein the fitment further

includes a dispensing portion.

3. The tube of claim 2, wherein the dispensing portion
is selected from the group consisting of spout, a hole

Oor an aperture.

4, The tube o0f <c¢laim 3 further including a cap

interconnected to the fitment.

5. The tube of c¢laim 4, wherein the cap 1is
interconnected to the fitment via a screw-on system, a

hinged system or a mechanical coupling system.

6. The tube of claim 1, wherein the fitment has one

substantially curved concave region and the tube body

has one complementary side gusset.

17
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7. The tube of claim 1, wherein the fitment has two
substantially curved concave regions and the tube body

has two complementary side gussets.

8. The tube of claim 7, wherein the two substantially
curved concave regions are located on opposing sides of

the fitment.

9. The tube of claim 1, wherein the fitment has three
substantially curved concave regions and the tube body

has three complementary side gussets.

10. The tube of c¢laim 9, wherein the three
substantially curved concave regions are located about

equidistant from one another on the fitment.

11. The tube of claim 1, wherein the at least one
side gusset 1s formed along substantially the entire

length of the tube body.

12. The tube of claim 1, wherein the at least one
side gusset 1s formed along about one-third o¢f the

length of the tube body.

13. The tube of claim 1, wherein the at least one
side gusset 1is formed along about one-half of the length

of the tube body.

14. The tube of claim 1, wherein the at least one

side gusset 1is formed along about two-thirds of the

length of the tube body.

18



WO 2013/071221 PCT/US2012/064607

15. The tube of claim 1, wherein the fitment is
formed from polypropylene, polystyrene, polyester,
nylon, polyethylene, polyhydroxyalkanoate, polylactic
acid, polyester from sugar cane or corn derived ethanol

or molded pulp.

16. The tube of claim 1, wherein the tube body 1is
formed from a film selected from the group consisting of
a monolayer film, a coextruded film, a multilayer film,

a laminated film or a film in film type construction.

17. The tube of c¢laim 16, wherein the film 1is
formed from polypropylene, polystyrene, polyester,
nylon, ethylene vinyl alcohol, polyethylene,
polyhydroxyalkanoate, polylactic acid, polyester from
sugar cane or corn derived ethanol, cellulose, aluminum

foil or combinations thereof.

18. The tube of claim 16 wherein the thickness of
the film 1is at least 10% less than the film thickness
for a comparably sized tube without the at least one
side gusset formed along at least a portion of the

length of the tube body.

19. The tube o0f c¢laim 1, wherein the tube body
fits over the outside diameter of the fitment or the
tube Dbody fits within the inside diameter of the

fitment.

20. The tube of claim 19, further including a ring
or split ring to fasten the tube body over the outside

diameter of the fitment.
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21. The tube of «c¢laim 1, wherein the fitment
further includes a recessed area in the outside diameter

of the first end.

22 The tube of claim 21, wherein the tube body 1is
seated in the recessed area in the outside diameter of
the fitment such the tube body is flush with the outside
diameter of the fitment in the non-recessed area of the

outer diameter of the fitment.

23. The tube o©0f c¢laim 1 further comprising at
least two fitment shoulders on either side of the at
least one substantially curved concave region of the

fitment.

24, The tube o0f c¢laim 23 further comprising at
least two gusset shoulders on either side o©of the at

least one side gusset.

25. The tube of claim 24 wherein the at least two
gusset shoulders are complementary to the at least two

fitment shoulders.

26. The tube of claim 1 wherein the at least one
side gusset along at least a portion of the length of
the tube body decreases in depth along the length of the
tube body.

27. The tube of claim 1 wherein the at least one

side gusset along at least a portion of the length of
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the tube body increases in depth along the length of the
tube body.

28. The tube o0f claim 1 wherein the at least one
side gusset further includes at least one crease or seal

along at least a portion of the length of the tube body.

29. The tube of c¢laim 1 further including a hang

hole in the second end of the sealed tube body.

30. A method o¢of making a tube with gussets
comprising: 1) providing a fitment with at least one
substantially curved concave region, and a tube body
formed of a film; ii) Jjoining one end of the fitment to
a first end of the tube body such as to form at least
one side gusset along at least a portion of the length
of the tube body and complementary to the at least one
substantially curved concave region of the fitment; and
iii) sealing the tube body at a second end distant from

the fitment to form a tube.

31. The method of c¢laim 30, wherein the fitment
further includes a dispensing portion selected from the

group consisting of spout, a hole or an aperture.

32. The method of c¢laim 31 further comprising
providing a cap and interconnecting the cap to the
fitment wvia a screw-on system, a hinged system or a

mechanical coupling system.

33. The method of claim 30 wherein the tube body

is printed.
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34. The method of claim 30 wherein the film of the
tube body 1is selected from the group consisting of a
monolayer film, a coextruded film, a multilayer film, a

laminated film and a film in film type construction.

35. The method of c¢laim 34 wherein the film 1is
formed from a method selected from the group consisting
of monolayer blown film extrusion, monolayer cast f£ilm
extrusion, multilayer blown film coextrusion, multilayer
cast film coextrusion, extrusion lamination, thermal
lamination, solvent adhesive lamination, solventless

adhesive lamination, and combinations thereof.

36. The method of claim 30 wherein the sealing of
the tube body at a second end distant from the fitment
occurs by a method selected from group consisting of
heating, gluing, ultrasonic, RF and combinations

thereof.

37. The method of c¢laim 30 further including
filling the interior of the tube with a liquid, a solid
or combinations thereof through the second end of the
tube body distant from the fitment prior to the sealing

step.

38. The method of c¢laim 31 further including
filling the interior of the tube with a 1liquid, a
powdered solid or combinations thereof through the

dispensing portion of the fitment.

22



