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POUCHES HAVING WATER-SOLUBLE FILMS MADE FROM
POLYVINYL ALCOHOL POLYMER BLENDS

FIELD OF THE INVENTION

The present disclosure relates to pouches that include a water-soluble film and a
composition at least partially enclosed by the water-soluble film in at least one compartment,
where the water-soluble film includes a polyvinyl alcohol (PVOH) resin blend. The present

disclosure further relates to methods of making and using such pouches.

BACKGROUND OF THE INVENTION

Water-soluble polymeric films are commonly used as packaging materials to simplify
dispersing, pouring, dissolving and dosing of a material to be delivered. For example, packets
made from water-soluble film are commonly used to package household care compositions, e.g.,
a pouch containing a laundry or dish detergent. A consumer can directly add the pouch to a
mixing vessel, such as a bucket, sink or washing machine. Advantageously, this provides for
accurate dosing while eliminating the need for the consumer to measure the composition. The
pouch may also reduce mess that would be associated with dispensing a similar composition
from a vessel, such as pouring a liquid laundry detergent from a bottle. The pouch also insulates
the composition therein from contact with the user’s hands. In sum, soluble polymeric film
packets containing pre-measured agents provide for convenience of consumer use in a variety of

applications.

Some water-soluble polymeric films that are used to make pouches will incompletely
dissolve during a wash cycle, leaving film residue on items within the wash. Such problems may
particularly arise when the pouch is used under stressed wash conditions, such as when the pouch
is used in cold water (e.g., water as low as 5°C and/or up to 10°C or 15°C), in a short wash cycle,
and/or in a low-water wash cycle {(e.g., wash liquors from about 3L to about 20L). Notably,
environmental concerns and energy cost are driving consumer desire for utilizing colder wash

water and shorter wash cycles.

Additionally, the pouch must have adequate strength, both after soon after making and

upon storage, to withstand forces that may be applied during packing, transport, storage, and
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usage. Adequate strength may be particularly preferred with the pouches encapsulate liquid

compositions, such as laundry detergent, to avoid unintentional bursting and/or leakage.

There remains a need for water-soluble films and related articles such as pouches having
the desired characteristics of good water solubility (e.g., cold water solubility), suitable pouch
strength, chemical resistance, chemical and physical compatibility with laundry actives or other
compositions in contact with the film or pouch formed therefrom, and/or desirable mechanical

properties, such as deformability upon thermoforming and/or adequate sealing.
SUMMARY OF THE INVENTION

The present disclosure relates to pouches that include a water-soluble film and a
composition at least partially enclosed by the water-soluble film. The water-soluble film
includes a preferred polyvinyl alcohol (PVOH) resin blend, as described herein. The present

disclosure also relates to methods of making and using such pouches.

BRIEF DESCRIPTION OF THE DRAWINGS

The figures herein are illustrative in nature and are not intended to be limiting.

FIG. 1 shows a side cross-sectional view of a pouch.

FIG. 2 shows a multi-compartment pouch.

FIG. 3 shows a schematic illustration of a portion of the apparatus used in the pouch

strength test method.
DETAILED DESCRIPTION OF THE INVENTION

The present disclosure relates to pouches made from a water-soluble film, where the
water-soluble film at least partially encloses a composition in at least one compartment, and

where the film includes a PVOH resin blend.

Specifically contemplated examples of the present disclosure are described in the
following numbered paragraphs. These examples are intended to be illustrative in nature and are

not intended to be limiting.

1. A pouch comprising a water-soluble film and a household care composition at least partially

enclosed by the water-soluble film in at least one compartment, the water-soluble film
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comprising a polyvinyl alcohol (PVOH) resin blend comprising: a first PVOH polymer
comprising carboxylated anionic monomer units, vinyl alcohol monomer units and optionally
vinyl acetate monomer units, wherein the carboxylated anionic monomer unit is present in the
first PVOH polymer in an amount of from about 3mol.% to about 6mol.%, a second PVOH
polymer consisting essentially of vinyl alcohol monomer units and optionally vinyl acetate
monomer units, wherein the first PVOH polymer is present in an amount in a range from about

10wt.% to about 70wt.% of total PYOH polymers in the film.

2. A pouch according to paragraph 1, wherein the PVOH resin blend is present in the
water-soluble film in an amount in a range of about 50 wt.% to about 95 wt.%, or from about

50% to about 80%, more preferably from about 60% to about 75%, by weight of the film.

3. A pouch according to any of paragraphs 1-2, wherein the carboxylated anionic monomer unit
is derived from a member selected from the group consisting of vinyl acetic acid, maleic acid,
monoalkyl maleate, dialkyl maleate, maleic anyhydride, fumaric acid, monoalkyl fumarate,
dialkyl fumarate, monomethyl fumarate, dimethyl fumarate, fumaric anyhydride, itaconic acid,
monomethyl itaconate, dimethyl itaconate, itaconic anhydride, alkali metal salts of the foregoing,

esters of the foregoing, and combinations thereof.

4. A pouch according to any of paragraphs 1-3, wherein the carboxylated anionic monomer unit
is derived from a member selected from maleic acid, monoalkyl maleate, dialkyl maleate, maleic

anyhydride, and combinations thereof.

5. A pouch according any of paragraphs 1-4, wherein the carboxylated anionic monomer unit is
derived from a monoalkyl maleate unit selected from the group consisting of monomethyl

maleate, salts, preferably alkali metal salts, thereof, and combinations thereof.

6. A pouch according to any of paragraphs 1-5, wherein the carboxylated anionic monomer unit
is present in the first PVOH polymer in an amount of from about 3mol.% to about Smol.%, or

from about 3.5mol.% to about 4.5mol.%, or from about 4mol.% to about 4.5mol.%.

7. A pouch according to any of paragraphs 1-6, wherein the carboxylated anionic monomer is
present in an amount in a range of from about (0.5mol% to about 3mol % of total PVOH polymer

in the film.

8. A pouch according to any of paragraphs 1-7, wherein the first PVOH polymer is present in an

amount in a range from about 10 wt.% to about 60 wt.%, preferably from about 20wt.% to about
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50wt.%, more preferably from about 30 wt.% to about 40 wt.%, of total PVOH polymers in the

film.

9. A pouch according to any of paragraphs 1-8, wherein the first PYOH polymer is characterized
by a 4% solution viscosity at 20°C (u1) of from about 10cP to about 40cP, or from about 10cP to

about 30cP, or from about 12¢P to about 25¢P, or from about 14cP to about 20cP.

10. A pouch according to any of paragraphs 1-9, wherein the first PVOH polymer is
characterized by a degree of hydrolysis of 60% to about 99%, preferably from about 80% to
about 98%, preferably from about 83% to about 95%, preferably from about 85% to about 92%.

11. A pouch according to any of paragraphs 1-10, wherein the second PVOH polymer is
characterized by a degree of hydrolysis of from about 60% to about 99%, preferably from about
80% to about 98%, preferably from about 85% to about 95%, preferably from about 87% to
about 92%.

12. A pouch according to any of paragraphs 1-11, wherein the second PVOH polymer is
characterized by a 4% solution viscosity at 20°C (u2) from about from about 3.0 cP to about 40cP
or to about 30cP, or from about 7 to about 40cP or to about 30cP, 10cP to about 40cP, or from

about 10cP to about 30cP, or from about 12¢P to about 25¢P.

13. A pouch according to any of paragraphs 1-12, wherein the first PVOH polymer is
characterized by a 4% solution viscosity at 20°C (u1), and wherein an absolute viscosity
difference Ips - pil for the first PVOH polymer and the second PVOH polymer is in a range of
0 cP to about 10 cP.

14. A pouch according to any of paragraphs 1-13, wherein the second PVOH polymer is present
in an amount in a range {rom about 30wt.% to about 90wL.% of otal PVOH polymers in the film,
or from about 40wt.% to about 90wt.%, or from about 50wt.% to about 90wt.%, or from about

50wt% to about 80wt.%, or from about 60wt.% to about 70wt.%.

15. A pouch according to any of paragraphs 1-14, wherein the PVYOH resin blend comprises a
third PVOH polymer.

16. A pouch according to any of paragraphs 1-15, wherein the water-soluble film further

comprises at least a third water-soluble polymer which is other than a PVOH polymer.
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17. A pouch according to any of paragraphs 1-16, wherein third water-soluble polymer is
selected from the group consisting of polyethyleneimines, polyvinyl pyrrolidones, polyalkylene
oxides, polyacrylamides, cellulose ethers, cellulose esters, cellulose amides, polyvinyl acetates,
polyamides, gelatines, methylcelluloses, carboxymethylcelluloses and salts thereof, dextrins,
ethylcelluloses, hydroxyethyl celluloses, hydroxypropyl methylcelluloses, maltodextrins,
starches, modified starches, guar gum, gum Acacia, xanthan gum, carrageenan, polyacrylates and

salts thereof, copolymers thereof, blends thereof, and combinations thereof.

18. A pouch according to any of paragraphs 1-17, wherein the water-soluble film further
comprises one or more components selected from the group consisting of plasticizers, plasticizer
compatibilizers, lubricants, release agents, fillers, extenders, cross-linking agents, antiblocking
agents, antioxidants, detackifying agents, antifoams, nanoparticles, bleaching agents, surfactants,

and combinations thereof.

19. A pouch according to any of paragraphs 1-18, wherein the water-soluble film further
comprises one or more plasticizers in an amount in a range of about 1wt.% to about 40 wt.% of

the film.

20. A pouch according to any of paragraphs 1-19, wherein the film comprises an aversive agent,

preferably a bittering agent, more preferably denatonium benzoate and/or a derivative thereof.

21. A pouch according to any of paragraphs 1-20, wherein the film has an undeformed thickness
of from about 5 to about 200 pm, or from about 20 to about 100 pm, or from about 40 to about

85 um, or about 76 pm.

22. A pouch according to any of paragraphs 1-21, wherein the pouch further comprises at least

two compartments, or at least three compartments.

23. A pouch according to any of paragraphs 1-22, wherein a second compartment is superposed

on a first compartment.

24. A pouch according to any of paragraphs 1-23, wherein the household care composition is
selected from the group consisting of light duty liquid detergents compositions, heavy duty liquid
detergent compositions, hard surface cleaning compositions, laundry detergent gels, bleaching
compositions, laundry additives, fabric enhancer compositions, shampoos, body washes, other

personal care compositions, and mixtures thereof.
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25. A pouch according to any of paragraphs 1-24, wherein the composition is in the form of a

liquid.

26. A pouch comprising a water-soluble film and a household care composition at least partially
enclosed by the water-soluble film in at least one compartment, the water-soluble film
comprising a polyvinyl alcohol (PVOH) resin blend comprising: a first PVOH polymer
comprising carboxylated anionic monomer units, vinyl alcohol monomer units and optionally
vinyl acetate monomer units, wherein the first PVOH polymer is present in an amount in a range
from about 10wt.% to about S50wt.% of total PVOH polymers in the film, wherein the
carboxylated anionic monomer unit is present in the film in an amount in a range of from about
(0.5mol% to about 3mol % of total PVOH polymer in the film, and a second PVOH polymer
consisting essentially of vinyl alcohol monomer units and optionally vinyl acetate monomer

units.

27. A pouch according to paragraph 26, wherein the carboxylated anionic monomer unit is
derived from a member selected from the group consisting of vinyl acetic acid, maleic acid,
monoalkyl maleate, dialkyl maleate, maleic anyhydride, fumaric acid, monoalkyl fumarate,
dialkyl fumarate, monomethyl fumarate, dimethyl fumarate, fumaric anyhydride, itaconic acid,
monomethyl itaconate, dimethyl itaconate, itaconic anhydride, alkali metal salts of the foregoing,

esters of the foregoing, and combinations thereof.

29. A pouch according to any of paragraphs 26-28, wherein the composition is a liquid.

30. A pouch according to any of paragraphs 26-29, wherein the household care composition is
selected from the group consisting of light duty liquid detergents compositions, heavy duty liquid
detergent compositions, hard surface cleaning compositions, laundry detergent gels commonly
used for laundry, bleaching compositions, laundry additives, fabric enhancer compositions,

shampoos, body washes, other personal care compositions, and mixtures thereol.

31. A method of forming a pouch according to any of paragraphs 1-30, the method comprising
the steps of: providing the water-soluble film; shaping the film to form an open compartment;
providing the composition to the open compartment; sealing the open compartment, optionally
with a second film, to form a pouch having a sealed compartment having the composition

enclosed therein.
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32. A method according to paragraph 31, wherein the open compartment is sealed with at least a
second sealed compartment, so that the pouch formed by the method is a multi-compartment

pouch having superposed compartments.

33. A method of treating a substrate, where the method includes the step of contacting the
substrate with the composition of the pouch according to any of paragraphs 1-30 in the presence

of water.

34. A method according to paragraph 33, where the method includes the steps of combining the
pouch with water, allowing for at least some of the film of the pouch to dissolve in the presence
of water, diluting the composition contained therein 300-800 fold with water to form a wash
liquor, and/or contacting the substrate, preferably a fabric, with the wash liquor; the substrate,

preferably the fabric to be treated, may comprise one or more stains.

35. A use of a film according to any of paragraphs 1-33 to provide a pouch comprising a

household composition, where the pouch exhibits improved cold-water solubility.
The pouches, films, compositions, methods, and uses are described in more detail below.

Some water-soluble polymeric films that are used to make articles such as pouches (e.g.,
that can contain a household care composition therein) will incompletely dissolve in water during
normal use, for example during a laundry wash cycle for packets containing a laundry-related

composition (e.g., thereby leaving film residue on items within the wash).

Water-soluble polymeric films based on PVOH can be subject to changes in solubility
characteristics. The acetate group in the co-poly(vinyl acetate vinyl alcohol) polymer is known
by those skilled in the art to be hydrolysable by either acid or alkaline hydrolysis. As the degree
of hydrolysis increases, a polymer composition made rom the PVOH homopolymer resin will
have increased mechanical strength but reduced solubility at lower temperatures (e.g., requiring
hot water temperatures for complete dissolution). Accordingly, exposure of a PYOH
homopolymer resin to an alkaline environment (e.g., resulting from a laundry bleaching additive)
can transform the resin from one which dissolves rapidly and entirely in a given aqueous
environment (e.g., a cold water medium) to one which dissolves slowly and/or incompletely in
the aqueous environment, potentially resulting in undissolved polymeric residue at the end of a
wash cycle. This is an inherent weakness in the application of films based on just the vinyl

acetate/alcohol co-polymer typified by commercial PVYOH homopolymer resins.
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PV OH copolymer resins with pendant carboxyl groups, such as vinyl alcohol/hydrolyzed
methyl acrylate sodium salt resins, can form lactone rings between neighboring pendant carboxyl
and alcohol groups, thus reducing the water solubility of the PVOH copolymer resin. In the
presence of a strong base such as a laundry bleaching additive, the lactone rings can open over
the course of several weeks at relatively warm (ambient) and high humidity conditions (e.g., via
lactone ring-opening reactions to form the corresponding pendant carboxyl and alcohol groups
with increased water solubility). Thus, contrary to the effect observed with PVYOH homopolymer
films, it is believed that such a PVOH copolymer film can become more soluble due to chemical
interactions between the film and an alkaline composition inside the pouch during storage.
Consequently, as they age, the packets may become increasingly prone to premature dissolution
during wet or humid storage conditions or accidental water exposure, leading to decreased pouch
strength and/or a decrease in efficacy of certain laundry actives due to the presence of the
bleaching agent and the resulting pH influence. Alternatively, when contacting the film with an
about neutral pH formulation, e.g. pH 7 to &, the amount of lactone rings might increase,

potentially rendering the pouch relatively insoluble.

Additionally, it is desirable for PYOH water-soluble that are to be formed into pouches to
have sufficient plasticity to ensure good deformability upon thermoforming and sealability, but
also sufficient crystallinity to secure good pouch strength. It is desirable to find a good balance

between the seemingly opposing characteristics.

At least some or all of the problems described herein can be addressed by providing
pouches that include films having a carefully selected PVOH resin blend. In particular, it has
been found that careful selection of the identity and amount of an anionic monomer unit in an
anionic copolymer, as well as total amount of that anionic copolymer in the PYOH resin blend by
weight of the total PYOH resin in the film provides films and pouches that have particularly

desirable characteristics.

The present disclosure relates to pouches comprising water-soluble film including a
polyvinyl alcohol (PVOH) resin blend and optionally one or more additional components such as
plasticizers, fillers, surfactants, and other additives as described in more detail below. The
pouches may contain, for example, a composition, such as a household care composition. The
components of the compositions and processes of the present disclosure are described in more

detail below.
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Definitions

As used herein, the articles “a” and “an” when used in a claim, are understood to mean
one or more of what is claimed or described. As used herein, the terms ““include,” “includes,”
and “including” are meant to be non-limiting. The compositions of the present disclosure can

comprise, consist essentially of, or consist of, the components of the present disclosure.

The terms “substantially free of”” or “substantially free from” may be used herein. This
means that the indicated material is at the very minimum not deliberately added to the
composition to form part of it, or, preferably, is not present at analytically detectable levels. It is
meant to include compositions whereby the indicated material is present only as an impurity in
one of the other materials deliberately included. The indicated material may be present, if at all,
at a level of less than 1%, or less than 0.1%, or less than 0.01%, or even 0%, by weight of the

composition.

The pouches of the present disclosure may contain a composition, for example a
household care composition. The composition can be selected from a liquid, solid or
combination thereof. As used herein, “liquid” includes free-flowing liquids, as well as pastes,
gels, foams and mousses. Non-limiting examples of liquids include light duty and heavy duty
liquid detergent compositions, fabric enhancers, detergent gels commonly used for laundry,
bleach and laundry additives. Gases, e.g., suspended bubbles, or solids, e.g. particles, may be
included within the liquids. A “solid” as used herein includes, but is not limited to, powders,
agglomerates, and mixtures thereof. Non-limiting examples of solids include: granules, micro-
capsules, beads, noodles, and pearlised balls. Solid compositions may provide a technical benefit
including, but not limited to, through-the-wash benefits, pre-treatment benefits, and/or aesthetic

effects.

As used herein, the term “homopolymer™ generally includes polymers having a single
type of monomeric repeating unit (e.g., a polymeric chain consisting of or consisting essentially
of a single monomeric repeating unit). For the particular case of PVOH, the term
“homopolymer” (or “PVOH homopolymer” or “PVOH polymer”) further includes copolymers
having a distribution of vinyl alcohol monomer units and vinyl acetate monomer units, depending
on the degree of hydrolysis (e.g., a polymeric chain consisting of or consisting essentially of
vinyl alcohol and vinyl acetate monomer units). In the limiting case of 100% hydrolysis, a

PVOH homopolymer can include a true homopolymer having only vinyl alcohol units.
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As used herein, the term “copolymer” generally includes polymers having two or more
types of monomeric repeating units (e.g., a polymeric chain consisting of or consisting essentially
of two or more different monomeric repeating units, whether as random copolymers, block
copolymers, etc.). For the particular case of PVOH, the term “copolymer” (or “PVOH
copolymer™) further includes copolymers having a distribution of vinyl alcohol monomer units
and vinyl acetate monomer units, depending on the degree of hydrolysis, as well as at least one
other type of monomeric repeating unit (e.g., a ter- (or higher) polymeric chain consisting of or
consisting essentially of vinyl alcohol monomer units, vinyl acetate monomer units, and one or
more other monomer units, for example anionic monomer units). In the limiting case of 100%
hydrolysis, a PVOH copolymer can include a copolymer having vinyl alcohol units and one or

more other monomer units, but no vinyl acetate units.

As used herein and unless specified otherwise, the terms “wt.%” and “wt%” are intended
to refer to the composition of the identified element in “dry” (non water) parts by weight of the
entire film (when applicable) or parts by weight of the entire composition enclosed within a
pouch (when applicable). As used herein and unless specified otherwise, the term “phr” is
intended to refer to the composition of the identified element in parts per one hundred parts

water-soluble polymer (or resin; whether PVOH or otherwise) in the water-soluble film.

Unless otherwise noted, all component or composition levels are in reference to the active
portion of that component or composition, and are exclusive of impurities, for example, residual
solvents or by-products, which may be present in commercially available sources of such

components or compositions.

All temperatures herein are in degrees Celsius (°C) unless otherwise indicated. Unless
otherwise specified, all measurements herein are conducted at 20°C and under the atmospheric

pressure.

In the present disclosure, all percentages are by weight of the total composition, unless

specifically stated otherwise. All ratios are weight ratios, unless specifically stated otherwise.

It should be understood that every maximum numerical limitation given throughout this
specification includes every lower numerical limitation, as if such lower numerical limitations
were expressly written herein. Every minimum numerical limitation given throughout this
specification will include every higher mumerical limitation, as if such higher numerical

limitations were expressly written herein. Every numerical range given throughout this
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specification will include every narrower numerical range that falls within such broader

numerical range, as if such narrower numerical ranges were all expressly written herein.
Pouches

The present disclosure relates o pouches. The pouches may include the water-soluble
films described herein. The film may be formed into a compartment, which may at least partially

or completely enclose a composition.

The pouches typically include at least one sealed compartment. The pouches may
comprise a single compartment or multiple compartments, such as at least two compartments or

at least three compartments.

FIG. 1 illustrates an article in which a water-soluble pouch 100 is formed from water-
soluble polymer films 10, 20 sealed at an interface 30. One or both of the films 10, 20 include
the PVOH resin blend of the first PVOH polymer and the second PVOH polymer according to
the present disclosure. The films 10, 20 define an interior pouch container volume 40 which
contains any desired composition 50 for release into an aqueous environment. The composition
50 is not particularly limited, for example including any of the variety of cleaning compositions

described below.

In examples comprising multiple compartments, each compartment may contain identical
and/or different compositions. In turn, the compositions may take any suitable form including,
but not limited to liquid, solid and combinations thereof (e.g. a solid suspended in a liquid). The
pouches may comprise a first, second and third compartment, each of which respectively

contains a different first, second, and third composition.

The compartments of multi-compartment pouches may be of the same or diflerent size(s)
and/or volume(s). The compartments of the present multi-compartment pouches can be separate
or conjoined in any suitable manner. The second and/or third and/or subsequent compartments
may be superimposed on the first compartment. The third compartment may be superimposed on
the second compartment, which may in turn be superimposed on the first compartment in a
sandwich configuration. Alternatively the second and third compartments may be superimposed
on the first compartment. However it is also equally envisaged that the first, second and
optionally third and subsequent compartments may be attached to one another in a side by side

relationship. The compartments may be packed in a string, each compartment being individually
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separable by a perforation line. Hence each compartment may be individually torn-off from the
remainder of the string by the end-user, for example, so as to pre-treat or post-treat a fabric with a
composition from a compartment. The first compartment may be surrounded by at least the
second compartment, for example in a tire-and-rim configuration, or in a pouch-in-a-pouch

configuration.

Multi-compartment pouches may comprise three compartments consisting of a large first
compartment and two smaller compartments. The second and third smaller compartments are
superimposed on the first larger compartment. The size and geometry of the compartments are
chosen such that this arrangement is achievable. The geometry of the compartments may be the
same or different. The second and optionally third compartment may each have a different
geometry and shape as compared to the first compartment. The second and optionally third
compartments may be arranged in a design on the first compartment. The design may be
decorative, educative, or illustrative, for example to illustrate a concept or instruction, and/or
used to indicate origin of the product. The first compartment may be the largest compartment
having two large faces sealed around the perimeter, and the second compartment is smaller
covering less than about 75%, or less than about 50% of the surface area of one face of the first
compartment. When there is a third compartment, the aforementioned structure may be the same
but the second and third compartments cover less than about 60%, or less than about 50%, or less

than about 45% of the surface area of one face of the first compartment.

FIG. 2 illustrates an article in which a water-soluble multi-compartment pouch 1 is
formed from water-soluble film 5. The pouch 1 has three compartments; two smaller

compartments 3, 4 are superposed on a larger bottom compartment 2.

The articles, pouches, and/or packets of the present disclosure may comprise one or more
different films. For example, when the pouch includes a single compartment, the pouch may be
made from one wall that is folded onto itsell and sealed at the edges, or alternatively, two walls
that are sealed together at the edges. When the pouch includes multiple compartments, the pouch
may be made from one or more films such that any given packet compartment may comprise
walls made from a single film or multiple films having differing compositions. A multi-
compartment pouch may comprise at least three walls: an outer upper wall; an outer lower wall;
and a partitioning wall. The outer upper wall and the outer lower wall are generally opposing
and form the exterior of the pouch. The partitioning wall is interior to the pouch and is secured

to the generally opposing outer walls along a seal line. The partitioning wall separates the
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interior of the multi-compartment pouch into at least a first compartment and a second

compartment.

Articles such as pouches and packets may be made using any suitable equipment and
method. For example, single compartment pouches may be made using vertical form filling,
horizontal form filling, or rotary drum filling techniques commonly known in the art. Such
processes may be either continuous or intermittent. The film may be dampened, and/or heated to
increase the malleability thereof. The method may also involve the use of a vacuum to draw the
film into a suitable mold. The vacuum drawing the film into the mold can be applied for about
0.2 to about 5 seconds, or about 0.3 to about 3, or about 0.5 to about 1.5 seconds, once the film is
on the horizontal portion of the surface. This vacuum can be such that it provides an under-

pressure in a range of 10 mbar to 1000 mbar, or in a range of 100 mbar to 600 mbar, for example.

The molds, in which articles such as packets may be made, can have any shape, length,
width and depth, depending on the required dimensions of the pouches. The molds may also
vary in size and shape from one to another, if desirable. For example, the volume of the final
pouches may be about 5 ml to about 300 ml, or about 10 to 150 ml, or about 20 to about 100 ml,

and the mold sizes are adjusted accordingly.

The pouch may comprise a first and a second sealed compartment. The second
compartment may be in a generally superposed relationship with the first sealed compartment
such that the second sealed compartment and the first sealed compartment share a partitioning

wall interior to the pouch.

The pouch may comprise a first and a second compartment further comprises a third
sealed compartment. The third sealed compartment is in a generally superposed relationship with
the first sealed compartment such that the third sealed compartment and the first sealed

compartment share a partitioning wall interior to the pouch.

The first composition and the second composition may be selected from one of the
following combinations: liquid, liquid; liquid, powder; powder, powder; and powder, liquid.
The first, second and third compositions may be selected from one of the following
combinations: solid, liquid, liquid; liquid, liquid, liquid; liquid, solid, liquid; solid, solid, liquid;

solid, solid, solid.



10

15

20

25

30

CA 03019343 2018-09-27

WO 2017/180870 PCT/US2017/027414

14

The single compartment or plurality of sealed compartments may contain a composition.
The plurality of compartments may each contain the same or a different composition. The
composition may be in a form selected from a liquid, solid, or combination thereof. The

composition may be in the form of a liquid, solid, a powder, beads, or mixtures thereof.

The composition may be a household care composition, for example a household care
composition selected from the group of light duty liquid detergents compositions, heavy duty
liquid detergent compositions, hard surface cleaning compositions including hand dishwashing
and automatic dishwashing compositions, detergent gels commonly used for laundry, bleaching
compositions, laundry additives, fabric enhancer compositions, shampoos, body washes, other

personal care compositions, and mixtures thereof.

Water-Soluble Film

The pouches of the present disclosure include water-soluble film. The water-soluble film
includes a polyvinyl alcohol (PVOH) resin blend. The PVOH resin blend includes two or more
PVOH polymers, preferably two PVOH polymers. The components of the film are discussed in

more detail below.

Polyvinyl Alcohol Polymers

The water-soluble film includes polyvinyl alcohol (PVOH) polymers. More specifically,
films of the present disclosure include PVOH homopolymers (e.g., including substantially only
vinyl alcohol units and optionally vinyl acetate monomer units) and PVOH copolymers (e.g.,
including one or more other monomer units in addition to vinyl alcohol and optionally vinyl

acetate units).

PVOH is a synthetic resin generally prepared by the alcoholysis, usually termed
hydrolysis or saponification, of polyvinyl acetate. Fully hydrolyzed PVOH, wherein virtually all
the acetate groups have been converted to alcohol groups, is a strongly hydrogen-bonded, highly
crystalline polymer which dissolves only in hot water — greater than about 140°F (60°C). If a
sufficient number of acetate groups are allowed to remain after the hydrolysis of polyvinyl
acetate, the PVOH polymer then being known as partially hydrolyzed, it is more weakly
hydrogen-bonded and less crystalline and is soluble in cold water — less than about 50° F (10°
C). An intermedi