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(57) Abréegée/Abstract:

Tooling for manufacturing one or more unit dose pouches including a mold, with a cavity formed within the mold and a divider
removably fixed within the cavity to vary the volume of the cavity. The divider includes a sealing surface for sealing material disposed
In the cavity. The sealing surface may extend between the walls of the cavities to create a multiple compartment unit dose.
Alternatively, the sealing surface may form a decorative seal pattern In the pouch without separating the unit dose Into
compartments. The removably fixed divider may be replaced with other dividers having different sealing surfaces without the need
for the user to change the mold or cavity itself.
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FIG. 1

(87) Abstract: Tooling for manufacturing one or more unit dose pouches mcluding a mold, with a cavity formed within the mold
and a divider removably tixed within the cavity to vary the volume of the cavity. The divider includes a sealing surface for sealing
material disposed in the cavity. The sealing surface may extend between the walls of the cavities to create a multiple compartment
rnatively, the sealing surface may form a decorative seal pattern in the pouch without separating the unit dose mto
compartments. The removably fixed divider may be replaced with other dividers having different sealing surfaces without the need
for the user to change the mold or cavity itself.



CA 02865260 2016-04-28

_1-

TOOLING FOR MANUFACTURING A UNIT DOSE POUCH

BACKGROUND
Field
{30013 The present invention relates generally to tooling, and more particularly 1o tooling

for manutactunng a unit dose pouch.

Background Art

{00021 Recently, 1t has become common to package doses of certain chemical
compositions, such as dishwashing or laundry detergents, in water soluble or water
dispersible films to be used in dishwashing or faundry machines. Some users consider
such unit dose pouches to not only be acsthetically pleasing, but also convenient because
the pouches eliminate the need for the user to measure and pour the detergent, which
lessens the likelihood of overdosing or underdosing. Unit dose pouches further serve to
minimize the possibility of skin contact with the detergent, which may contain irritating
chemicals.

{(GG03] Some unit dose pouches include multiple compartments containing chemical
compostiions scparated from onc another by a barrier of water soluble or water
dispersible film. For example, U.S. Patent No. 7,439,215 describes dishwashing
compositions enclosed within a multi-chambered water-soluble film pouch, with one
composition {e.g., a powdered detergent composition) contained in one compartment, and
a second composition (e.g., a liquid rinse aid} contained in a separatc compartment.

{$604] Several methods are available for manufacturing unit dose pouches. QOne
approach 1s described in U.S. Patent No. 3.218.776.

This patent describes a packaging apparatus including a
rotating drum having a pluraiity of cavities formed therein. A sheet of film is drawn into
the cavities to form pockets as the drum rotates. When the cavity rcaches the top of the
drum, each pocket is then filled with an appropriate amount of detergent composition. As
the drum conlinues to rotate, the pockets are sealed, cut apart, and dropped onto a
deltvery conveyor.

(0085 Another approach for manufacturing unit dose pouches is described in U.S. Patent
No. 7,797.912. This patent
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describes a method of manufacturing unit dose pouches with a horizontal motion
planar mold containing a plurality of cavities in a two-dimensional array, each cavity
being surrounded by a planar surface of the mold on all sides. The sheet of film is drawn
into the cavities to form pockets. After the pockets are formed, the sheet of film is then
moved to a filling station to be filled and later to a sealing station to be sealed. Support

means, such as wires or rails are used to support the sheet of film as 1t progresses between

stations.
BRIEF SUMMARY
LHEEY The present invention relates to tooling for manufacturing one or more unit dose

pouches. In one embodiment, the tooling comprises a mold, a cavity formed within the
mold, the cavity being open at a top surface of the mold, and a divider removably fixed
within the cavity to vary the volume of the cavity. In one embodiment, the divider forms
a sealing sutface along a top edge thereof for sealing material disposed in the cavity. In
otlier embodiments, the sealing surface extends all the way to the walls of the cavities to
create a multiple compartment unit dose. In other embodiments, the dividers form a
decorative seal pattern in the pouch without separating the unit dose into compartments.

[0007] In one embodiment, a method of manufacturing a unit dose pouch includes
inserting a removable divider into a mold, the divider forming a sealing surface for
more pockets defined by the divider, filing the one or more pockets with detergent,
placing a second {ilm on top of the filled one or more pockets, and sealing the first and
second fi1lm together along the sealing surface.

[0008] Because the divider is removably fixed within the cavity, 1t may be replac.ed with
other dividers having different sealing surfaces without the need for the user to change the
mold or cavity itself. This allows for rapid concept testing in research and development
project phases to create differentiated unit dose shapes, compartment configurations,
and/or sealing patterns. If scaled up to production volumes, such tooling provides for
quick and cost-effective product changeovers.

[0009] Additional features of the invention will be set forth in the description that

follows, and in part will be apparent from the description, or may be learned by practice
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of the invention. Both the foregoing general description and the following detailed
description are exemplary and explanatory and are intended to provide further

explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE FIGURES

[0010] The accompanying figures, which are incorporated herein, form part of the
specitication and illustrate exemplary embodiments of the present invention. Together
with the description, the figures further serve to explain the principles of, and to enable a
person skilled in the relevant art(s) to make and use the exemplary embodiments
described herein.

[0011] FIG. 1 1s a front perspective view of a mold in accordance with an embodiment of

the present invention.

[0012] FIG. 2 1s a cross-sectional view of an embodiment of the mold of FIG. 1.
[0013] FIG. 3 1s a cross-sectional view of an embodiment of the mold of FIG. 1.
[0014] FI1G. 4 1s a front perspective view of a divider in accordance with an embodiment

of the present invention.
[(0015] FIG. 5 1s a front perspective view of an alternative mold in accordance with
another embodiment of the present invention and the divider of FIG. 2 before the divider

1S inserted into the mold.

[0016] FIG. 6 1s a front perspective view of the mold of FIG. 3 and the divider of FIG. 2
after the divider is fully inserted into the mold.

[0017] FIG. 7 ts a top plan view of the mold and divider of FIG. 4.

[0018] FI1G. 8 1s a front perspective view of a mold and divider in accordance with

another embodiment of the present invention before the divider is inserted into the mold.
[0019] FIG. 9 1s a front perspective view of a mold and divider in accordance with

another embodiment of the present invention with the divider fully inserted into the mold.

DETAILED DESCRIPTION

[0020] The tollowing detailed description refers to the accompanying figures, which

llustrate exemplary embodiments. Other embodiments are possible. The scope of the
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claims should not be limited by the embodiments set forth in the examples, but should be
given the broadest interpretation consistent with the description as a whole.

[0021] As described above, several methods exist for manufacturing unit dose pouches.
These methods typically include drawing a first film into a mold cavity to create a pocket,
filling the pocket with detergent, placing a second film on top of the filled pocket, sealing
the first and second film together, and separating the packages.

[0022] Reterring to the embodiment illustrated in FIG. 1, a mold is shown generally at
10. Mold 10 can be configured for use with any suitable unit dose manufacturing method
or apparatus described herein. For example, mold 10 can be attached to, formed within,
or In the form of a rotatable drum, such as the rotatable drum of U.S. Patent No.
3,218,776. Mold 10 can include one or more cavities 12 formed within mold 10. A sheet
of film can be drawn into cavities 12 to form pockets as the drum rotates. When a given
cavity reaches the top of the drum, each pocket can then be filled with a desired amount
of detergent composition. As the drum continues to rotate, the pockets can be sealed, cut
apart, and/or dropped onto a delivery conveyor. Although only one cavity is shown in
FIG. 1, multiple cavities 12 may be formed within mold 10 in order to produce multiple
unit dose pouches. Such multiple cavities 12 may be aligned in columns or rows along
the top surface 16 of mold 10 or in any other suitable formation. Cavity 12 is shown as
being substantially rectangular and sized to create a unit dose pouch having a volume
from about SmL to about 70 mL and dimensioned to fit a conventionally sized detergent
dispenser compartment. Cavity 12 may, however, be any other suitable shape, such as an
ellipse, racetrack, hexagon, square, circle, etc. Cavity 12 may alternatively be sized to

create larger or smaller unit dose pouches as desired.

[0023] Cavity 12 includes side walls 18 extending from a bottom surface 20 towards an
opening 14 at top surface 16 of mold 10. Bottom surface 20 is substantially planar and
horizontal. In other embodiments, bottom surface 20 may be non-planar and in a shape as
desired for one or more ornamental and/or functional purposes. For example, bottom
surface 20 may include one or more peaks and/or valleys designed to create a unit dose
pouch having a corresponding shape. Bottom surface 20 may be formed within mold 10

or may alternately be a separate piece configured to be adjustable therein. For example,
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bottom surface 20 may be configured to adiust in an up-and-down direction or at an angle
in order to change the volume and/or shape of cavity 12.

[0024] Side walls 18 are substantially planar and vertical. In other embodiments, side
walls 18 may extend at one or more non-vertical angles as desired for one or more
ornamental and/or functional purposes. For example, side walls 18 may be set at a draft
angle to facilitate the act of drawing the film into cavity 12 and ejecting the unit dose
pouch from cavity 12. Additionally, or in the alternative, side walls 18 may be rounded,
curved, bent, or any other suitable shape.

[0025] Cavity 12 shown in FIG. 1 includes rounded corners 22 between side walls 18 and
bottom surface 20, as well as rounded corners 24 between side walls 18 themselves. In
other embodiments, corners 22 and/or 24 may be rectangular, angled, or any other
suitable shape. Likewise, edges 26 between side walls 18 and top surface 16 are shown
as being rectangular, but may be rounded, angled, or any other suitable shape.

{BO26] Bottom surface 20 comprises one or more holes 28 which allow film to be vacuum
formed along bottom surface 20, as described below. For example, FIG. 2 shows a cross-
sectional view of an embodiment of mold 10 including exemplary holes 28 formed
therein. Vacuum holes 28 are shown as being relatively small. Suitable diameters for
vacuum holes 28 may range from about 0.1 mm to about 20 mm depending on the size
and shape of the cavity, thickness of the film, as well as other factors. Vacuum holes 28
are shown as being located on bottom surface 20 within the mold. In other
embodiments, at least some of holes 28 are located in side walls 18, top surface 16 of
mold 10, and/or other suitable locations. For example, holes 28 may be located close to
the outside edges of top surface 16, and/or along the edges or corners of cavity 12 and
mold 10.

[0027] One or more rows of holes 28 may be present along one or more of the various
surfaces of mold 10, Holes 28 may further be arranged to facilitate uniform, consistent
tension of the film o reduce the chance of creating wrinkles in the film during the
VACUUN ProCess.

L2 Mold 190 can be made of steel, aluminum, plastic, or any other suitable material or
combination of materials. The chowce of matenials of mold 10 or any other part described
herein can be miormed by the regquirements of mechanical properties, femperature

sensitivity, optical properties such as dispersion, moldability properties, or any other
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portion of mold 10 or the entire mold 10 can be made of a porous material, such as an air-
permeable micro-porous aluminum material. In some embodiments, the porous material
can reduce hole-related film stress during the vacuum process. For example, the porous
material can provide a more evenly distributed vacuum load, which can result in reduced
failure rates of the unit dose pouch. Suitable porous materials can include METAP OR‘@
Califorma. In one embodiment, such porous material can be used instead of holes formed
within mold 10, such as holes 28. The pores of the porous material can be configured to
atlow a film to be vacuum formed into the cavity. For example, FIG. 3 shows a ¢ross-
sectional view of mold 10 formed of a porous material without separate holes 28 formed
therein. In another embodiment, mold 10 can be made of porous material but also include
holes 28 formed within mold 10 either on the same surface or on separate surfaces.

[0029] A slot 30 1s formed within bottom surface 20 of cavity 12. As described below
with respect to FIGs. 4-6, slot 30 1s shown as a narrow and elongated opening sized to
securely receive a removable divider for use with the tooling. Slot 30 may be any
suitable shape for recelving the divider, such as a circle or square. In an embodiment, the
slot 1s tolerance to snugly fit the removable divider in order to substantially prevent the
divider from vibrating, racking, or otherwise moving when the tooling i1s in use. Slot 30
1s shown as being formed 1n the center of bottom surface 20 of cavity 12. However, slot
30 may be formed at an end of bottom surface 20, along side wall 18, or any other
suitable surface.

[0030] Top surface 16 of mold 10 1s substantially horizontally planar and serves as a
sealing surface for sealing together material disposed in the cavity, such as a portion of
two or more layers of film. Top surtace 16 may alternatively be curved, angled, or any
cutting channels 32 formed therein. Cutting channels 32 facilitate the cutting of the film
once the unit dose pouch 1s sealed 1n order to define each individual pouch. Longitudinal
cuts are made by one or more tools having cutting edges extending into cutting channels
32.

[0031] Turning now to FIG. 4, a front perspective view of a divider 34 is shown. Divider

34 includes a tab 36 connected to a partition 38. Tab 36 is sized to be received in slot 30
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and includes substantially vertical planar tab side walls 48 sized to engage with
corresponding side walls within slot 30. Partition 38 includes substantially vertical side
walls 40 extending from a substantially horizontally planar divider sealing surface 42 for
sealing together material disposed in the cavity, such as a portion of two or more layers of
film. Edge 44 between side wall 40 and sealing surface 42 is shown as substantially
square. In alternative embodiments, edge 44 may be rounded, angled, or any other

suitable shape. Like top surface 16 of mold 10, sealing surface may alternatively be

side walls 40 may include openings therein or may otherwise not fully extend to tab 36.
For example, in an embodiment, side walls 40 are in the shape of a ladder to connect tab
36 to sealing surface 42. Alternatively, one or more struts or braces, or any other suitable
wall 40 are both curved in a swirl-shaped ornamental pattern. Any other suitable
ornamental or functional pattern may alternatively be used. In alternative embodiments,
the sealing surface and the partition side walls are different shapes. Side walls 40 may
further be set at a draft angle to facilitate the act of drawing film into cavity 12 and

0832}  FIGs. 5 and 6 show front perspective views of an alternative m

the arrangement of FIG. 6. Mold 46 is identical to mold 10, except it includes two
cavities 12 arranged side by side. For the sake of convenience, the features described
with respect to mold 46 are labeled with the same reference numerals as the features

described with respect to mold 10, as described above. Mold 46 may alternatively

include additional cavities 12 arranged in any suitable arrangement, such as a grid
including multiple columns and rows.
1B033] Tab 36 is sized to fit snugly in slot 30 and remain removably fixed therein via a

friction fit. Tab 36 may be removably fixed within slot 30 through any other suitable

means and may be more securely fixed to slot 30 via a press fit, adhesives, as well as any

suitable mechanical attachment, such as a bolt,

rivets, screws, snaps, spring detents, magnets, or the like. In one embodiment, tab 36 is
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[0034] As shown in FIG. 6, when divider 34 is inserted into cavity 12, it serves to vary
the volume of cavity 12, as well as affect the shape of the film drawn into the cavity.
Divider 34 extends to opposite facing walls of cavity 12 to create a multi-chambered unit
dose. Divider 34 may alternatively extend to only a single wall, may extend to three or
more walls, or may not extend to any walls. In alternative embodiments, the divider can
embodiments, sealing surface 42 is in the shape of a ring, or some other closed shape, so
as to create a multi-chambered unit dose wherein one of the chambers 1s enclosed entirely
within divider 34.

[0035)] Sealing surface 42 is flush and co-planar with top surface 16 of mold 46 when
from top surface 16 if desired.

[0036] To create a unit dose pouch using the above tooling, a first film 1s formed into
cavity 12 and over divider 34 to produce a non-planar sheet containing one or more
pockets able to retain the one or more detergent compositions. The film used in the above
tooling may be made from a water-soluble material which
disperses, or disintegrates upon or shortly after contact with water, thereby automatically
releasing the detergent composition contained within the pouch. The film may, for
example, be formed by casting, blow-molding, extrusion, blown extrusion, or any other
suitable method.

[0037] One polymer suitable for use is polyvinyl alcohol (PVA) water soluble film sold
under trade name Monosol®, which is produced by MonoSol LLC of Merrillville,
Indiana.  Suitable films made of cellulose ethers, polyethylene oxide, starch,
polyvinylpyrrolidone, polyacrylamide, polyacrylonitrile, polyvinyl methyl ether-maleic
anhydride, polymaleic anhydride, styrene maleic anhydride, hydroxyethylcellulose,
alginates, acrylamide copolymers, guar gum, casein, ethylene-maleic anhydride resins,
polyethyleneimine, ethyl hydroxyethylcellulose, ethyl methylcellulose, hydroxyethyl
methylcellulose, and/or mixtures thereot, may also be used.

[0038] Unit dose pouches created with the above tooling may be filled with any suitable
detergent compositions, such as powder, liquid, gel, paste, and/or wax. Suitable powder

compositions may include traditional solid materials used in dishwashing or laundry
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detergent, such as builders, alkalinity sources, enzymes, bleaches, etc. The powder
composition may be in the form of dry powder, hydrated powder, agglomerates,
encapsulated materials, extrudates, tablets or mixtures thereof.  Suitable liquid
compositions include traditional liquid materials used in dishwashing detergents, such as
non-1ionic surfactants.

[0039] In unit dose pouches having multiple compartments, each compartment may

include a different composition, such as a liquid composition in a first compartment and a

solid composition in a second compartment. In particular, the compartments may include
compositions that are incompatible or which are preferably delivered at different times of
the dishwashing or laundering process.

[0040] The pouches may be vacuum-formed. In vacuum-forming, a vacuum is applied to
cavity 12 to draw a layer of film covering opening 14 into cavity 12 and over divider 34
from the edges of the one or more pockets which is later used to assist in sealing the
pouch. In the case of unit dose pouches having multiple compartments, each
compartment may be the same size, having the same internal volume, or may be different
sizes having different internal volumes.

[0041] Heat may be used to assist in the forming process. Any suitable means for
elevating the temperature of the mold and/or film may be used, for example, by applying
a hot item onto the film or mold or passing the film or mold under a heating element or
through hot arr.

13342 The film may additionally be wetted by any suitable means to assist in the forming
solutions of the film material or plasticisers for the film material), prior to feeding it onto
the mold, or by wetting the surface or by applying a wet item onto the film.

13643] As described above, mold 46 may include a plurality of cavities 12 and mold 46

10ngitudi‘nal dimension of mold 46 may have any length, typically depending on
nuUmMerous factors, such as the number of process steps re.quifed to take place on mold 46,

the time required per step, and the speed of the surface needed f(f)r these steps.
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[0044] Once the one or more pockets are formed, each pocket is filled with its respective
detergent composition, and a second film 1s placed on the flange and across each pocket.
The second film may or may not be thermoformed. Each pocket may be completely filled,
or only partly filled. Such partial filling may reduce the risk that the pouch will rupture if
subjected to shock. Such partial filling may additionally reduce the risk of leakage if the
container 1s subjected to high temperatures.

1 B045] One well known process of filling the pouches is flood dosing. In this process, a

series of open pouches pass under a fixed dosing unit which doses a set amount or volume
of product per time unit. Another well-known process of filing is known as continuous
motion in line filling. This process uses a dispensing unit having a plurality of nozzles
positioned above the open pouches. The dispensing unit rotates in continuous motion.
each open pouch is under the same nozzle or nozzles for the duration of the dispensing
step. After the filling step, the nozzle rotates to start another filling step.

{3046] A third process for filling the open pouches 1s a reciprocating-motion-filling
method. This process uses a moving filling station which typically includes a series of
nozzies. 'The nozzies each move with the same speed as the open pouches and i the
samie direclion as the detergent is dispensed into the open pouches. Then, when each
pouch is full, the nozzle stops moving with the pouch and retums to s original position
above a new set of open pouches as the process is repeated.

13347} Once the pockets are filled, they are then ready to be covered with a second film

dependent on the filbm material and other characteristics of the sealing process. Uther

methods of sealing the films to gether may be used, for example infra-red, radio
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may be applied to the films by spraying, coating, or passing the films through a mist of
adhesive. The seal may also be water-soluble.

One suitable method for sealing the pouches 1s to use a roller having cavities
corresponding to cavities 12 in mold 46. The roller 1s continuously rolled over the set of
Alternatively, a moveable, returnable sealing device may be used to seal each surtace for
a period of time before moving to a new location to seal a new set of pouches.

Once the pouches are sealed, they may then be separated into individual pouches
if desired. The pouches may be cut by any known method such as through the use of a
sharp and/or hot item. In orie, embodiment, the pouches are cut in a continuous manner,

and with constant speed. In some embodiments, the set of pouches may be transported to

a separate cutting device surface where the cutting device operates.

The individual pouches may then be removed from mold 46 and carried away by a
conveyor. The separation of the packages from cavities 12 in mold 46 may be facilitated
FIG. 8 is a front perspective view of mold 46 and an alternate divider 50 before
divider 50 is inserted into mold 46. Like divider 34 shown in FIG. 4, divider 50 includes
a tab 52 sized to be received 1n slot 30 and connected to a partition 54. Partition 54

includes substantially vertical planar side walls 62 extending between side walls 18 of

36 to allow for interchangeable use with mold 46 and slot 30.

FIG. 9 is a front perspective view of mold 46 and an alternate divider 56 after
divider 56 is inserted into mold 46. Like divider 34 and 50 described above, divider 56
includes a tab 58 sized to be received in slot 30 and connected to a partition 60. Partition
60 1is substantially cylindrical shaped and includes a single curved vertical side wall 62
located in the middle of cavity 12.

Like dividers 34 and 50 described above, partition 54 further includes a
substantially horizontally planar divider sealing surface 64 for sealing together material

disposed in the cavity, such as a portion of two or more layers of film. However, unlike
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Instead, sealing surface 64 serves to creale an omamental sealing pattern rather than a
tab 36 to allow for mterchangeable use with mold 46 and siot 38,

{G054) While the wmvention has been desceribed 1 terms of several preferred
embodiments, there are alferations, peronutations, and equivalents, which fall within the
scope of this invention. The breadth and scope of the present invention should not be
iumited by any of the above-described exemplary embodiments or examples, but should

be defined only in accordance with the following claims and their equivalents.
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CLAIMS
What is claimed is:
1. Tooling for manufacturing a unit dose pouch, comprising:

a mold having a cavity open at a top surface of the mold;

a divider removably fixed within the cavity to vary a volume of the cavity, the divider having a
bottom surface disposed along a bottom surface of the cavity and a top surface to receive layers of
material to be molded in the cavity;, and

wherein the divider forms a sealing surface against which the layers of material are sealed.
2. The tooling of claim 1, wherein the sealing surface is flush with the top surface of the mold.

3. The tooling of claim 1 or claim 2, wherein the sealing surface is configured to seal two

pieces of water-soluble film.

4. The tooling of any one of claims 1 to 3, wherein the sealing surface is coplanar with the top

surface of the mold.
5. The tooling of any one of claims 1 to 4, wherein the mold is in the form of a drum.
6. The tooling of any one of claims 1 to 5, wherein the mold includes a plurality of cavities.
/. The tooling of any one of claims 1 to 6, wherein the divider is planar.

8. The tooling of any one of claims 1 to 6, wherein the divider is curved.

9. The tooling of any one of claims 1 to 8, wherein the divider extends between the ends of the
cavity.

10. The tooling of any one of claims 1 to 9, wherein the divider is removably fixed within the
cavity by a friction fit between the divider and the mold.

11. The tooling of any one of claims 1 to 10, wherein the sealing surface is sized to separate
the cavity into multiple compartments when the divider is removably fixed within the cavity.

12. The tooling of any one of claims 1 to 11, wherein the mold includes vacuum holes formed
therein, and wherein the vacuum holes are configured to allow a film to be vacuum formed into the

cavity.
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13. The tooling of any one of claims 1 to 12, wherein the mold is made of a material having

pores, and wherein the pores are configured to allow a film to be vacuum formed into the cavity.
14. A method of manufacturing a unit dose pouch, comprising:

inserting a removable divider into a mold having a cavity, the divider forming a sealing surface

for sealing a material disposed in the cavity;

drawing a first film into the cavity and placing it on top of the divider to create pockets in the
first film defined by the divider,

filling the pockets with detergent;

placing a second film on top of the filled pockets; and

sealing the first and second film together against the sealing surface of the divider.
15. The method of claim 14, further comprising:

sealing the first and second film together along a second sealing surface located on a

periphery of the pouch.

16. The method of claim 14 or 15, wherein the step of drawing a first film into the cavity
includes vacuum forming the first film into the cavity through vacuum holes formed within the moid.

17. The method of claim 14 of 15, wherein the step of drawing a first film into the cavity

includes vacuum forming the first film into the cavity through pores in the mold.
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