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UNIT DOSE DETERGENT COMPOSITIONS
AND METHODS OF PRODUCTION AND USE THEREOF

BACKGROUND OF THE INVENTION

Field of Invention

The present invention is in the fields of housebold and indusirial cleaning,
particularly in applications for cleaning of dishware or laundry. More particularly, the
present invention provides unit dose detergent products, such as those in the form of
compositions comprising: a water-soluble single-chamber container, such as a pouch; and
a cleaning systern comprising at least one detersive surfactant, and optionally one or more
additional components. The invention also provides methods of production of such
compositions, and methods use of such corapositions in processes for cleaning dishware
and/or fabrics, including garments, by introducing one or more of the unit dose products
of the invention into an automatic washing machine suitable for washing dishware or
laundry, whereby the cleaning system is released such that it comes into contact with a
soiled article {(e.g., dishwarc or fabrics) under conditions favoring the removal of one or

more soils from the article.

Background Art

Unit dose detergent products are often found by consurers to be preferable for
use in automatic dishwashing and clothes washing applications. Such unit dose products
have several advantages, including convenience of use and dispensing, lower cost per use,

and avoiding or minimizing skin contact with potentially irritating cleaning compositions.

Unit dosc systems that can be used in automatic dishwashing applications are
known in the art, For example, U.S. Patent No. 7,439,215, discloses unit dose autornatic
dishwashing compositions enclesed within a multi-chambered water-soluble polymeric
film pouch, with one composition {e.g., 2 powdered detergent compostiion) contained in
one compartment, and a sccond composition {e.g., a liquid rinse aid) contained in a

second compartment separate frorn (and sealed off from) the first compartment.

Unit dose systerns which provide fabric cleaning aud fabric sofiening benefits in

the wash cycle of the laundering operation are also known in the art. For example, U.S.
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Pat. No. 5,972,870 discloses a muiti-layered laundry tablet for washing which may
include a detergent in the outer layer and a fabric softener, or water softener or fragrance,
in the inner layer. Other known unit dose systems involve dual compartments as disclosed
in WO 02/08380, where the first compartment containg a detergent composition and the

second compartment contains a fabric softening composition.

Other unit-dose cleaning systems contained in multi-compartmaent water-soluble
pouches suitable for use in dishwashing and/or fabric care are disclosed, for exaraple, in
V.S, Patent Nos. 3,218,776, 4,776,455, 6,727,215, 6,878,679, 7,259,134; 7,282,472,
7,304,025; 7,329,441, 7,439,215; 7.464,519; and 7,595,290; the disclosures of which are

incorporated herein by reference in their entireties.

The use of multi-compartment systems, such as those described above, however,
has several disadvantages. First, the need to produce multiple corapartment pouches in
which each compartment must be scaled from the others during manufacturing increases
the costs and difficulty of manufacturing unit dose products, which often in turn increases
the cost of the product to the end user. Moreover, multi-compartment pouches in use are
more prone to operational failure, since at least two compartments must dissolve in the
aqueous wash liquor in order for the detergent compositions contained within the

container to be released to perform their intended purpose of cleaning dishware or fabrics.

Another common problem observed with unit dose systerns, particularly those
employing a water-soluble polymeric film to produce the pouch or container, is the
formulation/compatibility challenge that arises when using a water-soluble film to
produce a pouch that is to hold a detergent composition that, in at least one phase, is
aqueous-based.  Furthermore, it is often difficult to reach composition performance
targets which tend to be more difficult to obtain when using a more compacted
formulation dose such as that used in most unit dose compositions. Finally, another
challenge in producing unit dose detergent products is the issuc of visual aesthetics, ie.,
the need to make an attractive, self-contained dose. Making a product that performs well,

has good compatibility, and also looks good to the consumer arc all challenges.

Thus, it would be advantageous to produce a single-coropartment uuit dose

detergent composition that has optimum performance, is economically produced, and is
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acsthetically pleasing to the end-user. The present invention provides such compositions,

as well as methods of producing and using such composttions,

BRIEF SUMMARY OF THE INVENTION

The present invention provides unit dose detergent products, such as those in the
form of compositions comprising a water-soluble single-chamber container, such as a
pouch; and a cleaning system comprising at least one detersive surfactant, and optionally
one or more additional components. The invention alse provides methods of production
of such compositions, and methods use of such compositions in processes for cleaning
dishware and/or fabrics, including garments, by introducing one or more of the unit dose
products of the invention into an automatic washing machine suitable for washing
dishware or laundry, whereby the cleaning system is released such that it comes nto
contact with a soiled article {e.g., dishware or fabrics) under conditions favoring the
removal of one or more soils from the article.

Thus, in a first aspect, the invention provides multi-phase unit dose detergent
compositions, comprising: a water-soluble single-chamber container; and a cleaning
system comprising at least two different phases selected from the group consisting of a
solid powder phase, a solid gel phase, and a hquid phase, wherein said cleaning system
comprises at least one detersive surfactant, wherein said at least two different phases
demonstrate little or no visible intermixing at the interphase between said phases. In one
such embodiment, the single-chamber container is a formed, sealed pouch produced from
a water-soluble polymer or film such as a polyvinylalcohol (PVOH) film.

In certain aspects, the cleaning system comprises a powder phase composition and
a gel phase composition, and may further comprise at least one liquid composition. In
embodiments comprising at least one powder phase and at least one gel phase, the powder
and gel are present in such compositions at a powder/gel ratio selected from 90%
powder/10% gel, 86% powder/14% gel, and 8§2% powder/18% gel, and particularly at a
powder/gel ratio of 86% powder/14% gel. In embodiments comprising at least one gel
phase, the gel phase composition corprises frorn about 70% to about 80% (preferably
about 76%) dipropylene glycol, from about 10% to about 20% {preferably about 18%)

water, and from about 1% to about 10% (preferably about 5%) sodiura stearate.
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According to certain such aspects of the invention, the powder phase composition
comprises said at least one detersive surfactant; and said gel phase coraposition comprises
at least one rinse aid polymer, at least one cnzyme, at least one catalyst compound
suitable for activating a bleaching system or composition, and the like. In other such
aspects of the invention, the powder phase composition comprises at least one detersive
surfactant and the gel phase composition comprises at least one fabric conditioning
compound or composition.

Detersive surfactants suitable for use in accordance with the prevent invention
include, for example, anionic surfactants, nonionic surfactants, zwitterionic surfactants,
ampholytic surfactanis, cationic surfactants. In certain aspects, the at least one detersive
surfactant is an a-sulfo fatty acid salt or ester, such as a methylester sulfonate (MES) of
fatty acid (e.g., palm oil-based MES).

Agcording to certain aspects of the invention, the compositions of the invention
are formulated so as to be suitable for use in an automatic dishwashing method for
removing soils from dishware.

In other related aspects, the compositions of the mvention are formulated so as to
be suitable for use in an automatic laundering method for removing soils from fabrics.
According to certain such aspects, the automatic laundering method is performed using a
washing machine, a tergetometer or an equivalent device.

In related aspects, the present invention provides methods of removing sotls from
sotled dishware or soiled fabrics.

For example, the invention provides a method of removing soils from soiled
dishware, comprising: placing said soiled dishware into the chamber of an automatic
dishwashing machine that comprises at least one dosing compartment; placing at least
one of the single-compartment unit dose compositions of the present invention into said
dosing compartment; and introducing water into the chamber of said machine and
washing said dishware in an aqueous environment v said machine under conditions
favoring the release of the cleaning system into the chamber of said machine such that the
components of said cleaning system contact said dishware and remove said soils from
said dishware.

In another aspect, the invention provides a method of removing soils from soiled

fabrics, comprising: placing said soiled fabrics into the chamber of an automatic fabric-
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laundering machine, which may be, for example, a washing machine or a tergetometer, or
an equivalent device; placing at least one of the single-compartment unit dose
compositions of the invention into said fabric-washing machine; and mtroducing water
into the chamber of said machine and washing said fabrics in an aqueous environment in
said machine under conditions favering the release of the cleaning system o the
chamber of said machine such that the components of said cleaning system contact said
fabrics and remove said seils from said fabrics. In one such aspect of the invention, the
single-compartment unit dose composition is placed into the chamber of said fabric-
washing machine prior to introducing water into the chamber of said machine. In another
such aspect, the single-compartment unit dose composition is placed into the chamber of
said fabric-washing machine after introducing water into the chamber of said machine.

Soils that are suitably removed from dishware or fabrics using the compositions
and methods of the present invention include, but are not limited to, oil-containing soils,
carbohydrate-containing  soils, protein-containing soils, tannin-containing soils and
particulate soils.

In other aspects, the present invention provides methods for producing multi-
phase unit dose detergent compositions, such as those of the present invention. Suitable
such methods comprise, for exaruple: producing at least two different phase form
compositions sclected from the group consisting of a solid powder phase, a solid gel
phase, and a liquid phase, wherein at least one of said at least two different phase form
compositions comprises at least one detersive surfactant; providing a single-chamber
water-soluble container; sequentially layering said at least two different phase form
compositions into said container such that said at least two different phases demonstrate
little or no visible intermixing at the interphase between said phases; and scaling said
container. According to one such aspect of the invention, the single-chamber container is
a formed, sealed pouch produced from a water-soluble polymer or film such as PYOH or
a PVOH film. In certain such aspects, the methods of the invention allow the production
of multi-phase unit dosc detergent compositions wherein said at least two different phase
form compositions are: at least one powder phase cowposition and at least one gel phase
composition (in which case the multi-phase unit dose detergent composition may further
comprise at least one liquid composition); at least one gel phase composition and at least

one liquid composition; at least one powder phase composition and at least one hiquid
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composition; and the Hike. Components that may be suitably contained within the powder
phase composition, the solid gel phase coroposition and/or the liquid phase coraposition
imclude those described herein, for example for the compositions of the present invention
described above. The invention also provides multi-phase unit dosc detergent
compositions prepared according to such methods, which may be formulated so as to be
suitable for use in an automatic dishwashing method for reroving soils (such as those
soils described above) from dishware or 50 as o be suitable for use in an autornatic
laundering method for removing seils (such as those sotls described above) from fabrics.
Additional embodirnents and advantages of the invention will be set forth n part
in the description that follows, and will flow from the description, or may be lcarned by
practice of the invention. The embodirnents and advantages of the invention will be
reatized and attained by means of the elements and combinations particularty pointed out

in the appended claim.

1t is to be understood that both the foregoing summary and the following detailed
description are exemplary and explanatory only and are not restrictive of the invention, as

claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs.la, 2a, 2b, 3a, 4a, 4b, and 5a are photographs cach illustrating an exernplary
unit dose detergent composition of the present invention, and Figs. 1b, 2¢, 2d, 3b, 4¢, 44,
and 5b are drawings providing black & white line renderings of these photographs,

Figure la and 1b: exemplary unit dose detergent composition in single-
compartment sealed polyvinylalcoho! (PVOH} pouch, containing single flat layered gel
formulation layered on top of powder formulation, and demonstrating minimal or no
penetration of gel layer into powder layer. Figure 1b is a line drawing of Figure la.

Figures 2a-2d:  cxemplary unit dose detergent compositions in single-
compartment scaled polyvinylaleohol (PVOH) pouch, containing powder formulation
layered on top of single contoured/shaped layered gel, and demonstrating minimal or no
penetration of gel layer into powder layer. Figures 2c and 2d are line drawings of Figures
2aand 2b.

Figures 3a and 3b: cxemplary unit dose detergent composition in single-

compartment sealed polyvinylalcohol (PVOH) pouch, containing single flat layered gel
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formulation having two colors layered on top of powder formulation. Figure 3b 15 a line
drawing of Figure 3a.

Figures 4a-4d: exemplary unit dose detergent composition in single-compartment
sealed polyvinylalcohol (PVOH) pouch, containing powder formulation layered on top of
multi-color {in this case, three-color) contoured/shaped layered gel, and demonstrating
minimal or no penctration of gel layer into powder layer. Figure 4a: top view of pouch.
Figure 4b: side view of pouch.

Figures 3a and S5b:  exemplary unit dose detergent composition in single-
compartment sealed polyvinylalcohol (PVOH) pouch, containing roultiple layers of flat
gel and powder (in this case, two alternating layers of each), and demonstrating minimal
or ne penetration of gel layer into powder layer.

Figures 0a and 6b are cach a photograph of a sealed glass container (Fig. 6a: top-
up; Fig. 6b: inverted) containing sequentially layered powder (white solid; bottorn layer
in Fig. 6a, top laver in Fig. 6b}, gel (lighter solid middle layer in both Figs. 6a and 6b) and
Hquid (dark layer; top layer in Fig. 6a, bottom layer in Fig. 6b) formulations in a single
compartment, demonstrating  the production of single-compartment unit  dose
compositions of the invention containing powder, gel and liquid in separate layers of the
single compartment by using the gel layer to separate the powder and liguid layers
formulated and layered such that there 13 minimal or no penctration of the gel and/or
Hauid formulations into the powder layer. Figares 6¢ and 6d are respective black & white
line renderings of the photographs of Figures 6a and 6b.

Figures 7a and 7b are photographs of exeraplary unit dose detergent cornpositions
in single-compartment PVOH pouches, showing a variety of color and shape
combinations suitably used with the present compositions. Figures 7¢ and 7d are
respective black & white line renderings of Figures 7a and 7b.

Figures Ra-8¢ arc photographs of metal plates coated with stuck-on cgg residue
and washed in a domestic automatic dishwasher in the absence of any detergent (coutrol;
Figure 8a), in the presence of certain commercially available unit dose dish detergent
compositions (Figures 8b-8d), or in the presence of a unit dose dish detergent

composition of the present invention (Figure 8¢).



WO 2012/027404 PCT/US2011/048859

{6032}

16033}

{8034}

{G035]

-8

DETAILED DESCRIPTION OF THE INVENTION

[T

As used herein, the singular terms "a" and "the" are syvonymous and used
interchangeably with "one or more” and "at least one,” unless the language and/or context
clearly indicates otherwise.

As used herein, the term “comprising” means including, made up of and
composed of.  All numbers in this description indicating amounts, ratios of materials,
physical properties of materials and/or use are to be understood as meodified by the word

"about,” except otherwise explicitly indicated.

Overview

The present invention provides unit dose detergent products, which are typically
produced in the form of compositions comprising several coraponents: a single~-charober
container, such as a pouch, produced of a water-soluble polymer; a cleaning system
comprising at least onc detersive surfactant; and optionally, onc or more additional
components. In certain aspects of the invention, the compositions may comprise {(a) a
single-chamber polyvinylaleohol (PVOH) film pouch, containing (b} a powder detergent
composition comprising at least one detersive surfactant: and () a gel composition
comprising one or more components useful in automatic dishwashing or laundering
processes. In related aspects, the present invention also provides wethods of production
of such compositions, and methods use of such compositions in processes for cleaning
dishware and/or fabrics, inclading garments, by introducing one or more of the urnit dose
products of the invention into an automatic washing machine suitable for washing
dishware or laundry, whereby the cleaning system is released such that it comes o
contact with a soiled article {e.g., dishware or fabrics) under conditions favoring the
rermoval of one or more soils from the article.

In general, the compositions of the present fnvention are produced by placing at
least two (i.e., two, three, four, five, six, cte.) layers of at least two states of matter {e.g., a
powder, gel and/or lquid) into direct contact with each other tn a single-compartmaent
water-soluble container {(e.g., a pouch produced of a water-soluble polymer such as
polyvinyl alcohol (PVOH)), instead of separating each state of matter into a different
compartment scaled from the other compartments containing other states of matter in art-

known multiple compartment compositions. As described m further detail herein, this is
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done by using a powder and combining it, in a separate layer, with a gel that has a very
high viscosity at room temperature such that it does not iunately mix with the powder
present in the same compartment of the container. According to this aspect of the
invention, the gel is a liquid upon heating such that it can be filled into the container (¢.g.,
pouch), and exhibits hysteresis so it does not freeze immediately when cooled to a
temperature below its melting point. This phenomeneon, which depends critically upon
the formulation used to produce the gel, allows for a process to build the vt dose
compositions of the present invention within a controlled temperature range by freezing
the Hquid gel upon contact with a surface during manufacturing. This approach results in
the production of unit dosc detergent compositions that provide both the aesthetic
perception of multi-functionality and the reasonable goal of multi-fumctionality upon
formulation optimization. As also described herein, the compositions of the invention
may have multiple alternating layers of powder and gel, or of powder, gel and liquid, with
the caveat that a gel layer must be present between a powder layer and a liquid layer if
powder and liguid arc to be used in producing the unit dose compositions of the
imvention. Examples of such multi-layered compositions are shown in Figure 5a and
Figures 6a and 6b.

The process of using, filling, and cooling the gel are unique and inberent to
successfully creating the compositions of the present invention. In certain embodiments,
the invention relies at least in part on the fact that 8 liguid and powder can be combined 1o
a single pouch with minimal migration, by ensuring that the liquid forming the gel
ingtantly freezes upon contact with a cool surface such as the powder or the cavity
depending on fili order (both options have been practiced). However, in order for the gel
to be processed realistically, it needs to have a range of low viscosity where it can be used
before freezing, which can clog the pump, nozzles, etc. of the processing roachinery being
used to produce the finished compositions. In certain embodiments {as shown in the
Examples herein, for instance), the privciple of hysteresis applics to the hquid-gel
formula -- it has a higher melting point than freezing point, in that it can be melted to
160°F in order to be pumped and filled, but does not freeze votid about 140°F so it can
tolerate some minor cooling from ambient air and equipment before freezing. Ideally, the
gel is filled at about 145°F to about 155°F, or at about 149°F - 150°F, where it will suill

be a Hquid during fill, but will pot migrate into the powder as it freezes instantly upon
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coming in contact with the powder or cavity which would typically be in the temperature
range of about 70°F ~ 100°F,

The filling process used to produce the single-compartment unit dose
compositions of the present invention uses less film than art-known multi-compartment
unit dose products, since only two layers of film (top and bottom; nothing in-between) are
used in the present compositions to make a single corapartment cven though multiple
physical phases of different compositions exist within this smgle compartment.
Moreover, because the two layers of film are scaled to produce the container used in the
present invention, the manufacturing process is easier and more cconoruical than that
used for producing art-known multi-compartment unit dose products, since the methods
used to produce the compositions of the present invention do not involve the process of
fusing multiple compartments together or creating physical dividers with the film, as is
required for producing art-known multi-compartment unit dose products.

Thus, in a first aspect, the invention provides multi-phase unit dose detergent
compositions, comprising: a water-soluble single-chamber container; and a cleaning
system comprising at least two different phases selected from the group consisting of a
solid powder phase, a solid gel phase, and a liquid phase, wherein said cleaning system
comprises at least one detersive surfactant, wherein said at least two different phases
demonstrate little or no visible intermixing at the interphasc between said phases. In one
such embodiment, the single-charober container is a formed, sealed pouch produced from
a water-soluble polymer or film such as a polyvinylalcohol (PYVOH) film.

The cleaning systemn used herein, and preferably the powder component of the
cleaning system, comprises at least one detersive surfactant {also referred to herein as a
detergent).  Suitable classes of detersive surfactants for use in the compositions of the
present invention include anionic surfactants, vonionic surfactants, zwitterionic
surfactants, ampholvtic surfactants, cationic surfactants, and the like, examples of which
are known in the art and/or are described herein.

in certain aspects, the at least one detersive surfactant is an alkylene sulfofatty
acid salt (also referred to herein as an o-sulfofatty acid ester), such as a methylester
sulfonate (MES) of a fatty acid (e.g., palm otl-based MES). Such a sulfofatty acid is

typically formed by esterifying a carboxylic acid with an alkanol and then sulfonating the
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a-position of the resulting ester. The a-sulfofatty acid ester is typically of the following
formula (1)
R,CHCOOR,

|
SORs gy
wherein R, 18 a lincar or branched alkane, R is a linear or branched alkane, and Ry 18
hydrogen, a halogen, 2 mono-valent or di-valent cation, or an unsubstituted or substituted
ammonium cation. Ry can be a Uy to Uy alkane, including a Cio, Ciz, Cia, Cig and/or Cig
alkane. Ry can be a C) to g alkane, including a methyl group. Ry 18 typically a mono-
valent or di-valent cation, such as a cation that forms a water soluble salt with the -
sulfofatty acid ester {e.g., an alkali metal salt such as sodium, potassium or lithium}). The
a-sulfofatty acid ester of formula (1) can be a methyl ester sulfonate, such as a Cy6 methyl
ester sulfonate, a Cix wethyl ester sulfonate, or a mixture thereof.

More typically, the o-sulfofatty acid ester is a salt, which is generally of the
following formula (I}

R,CHOOOR,

SOM gy

wherein Ry and Ry are alkanes and M is a monovalent metal. For example, R, can be an
alkanc containing 4 to 24 carbon atoms, and is typically a Cg, Cig, Ciz, Cig, Cig andlor Cyg
alkane. R, is typically an alkane containing 1 to 8 carbon atoms, and more typically a
methyl group. M s typically an alkali ruetal, such as sodivrn or potassium. The o-
sulfofatty acid ester of formula (1) can be a sodium methyl ester suifonate, such as a
sodium Cg-Cig methyl ester sulfonate.

In one embodiment, the composition comprises at least one a-sulfofatty acid ester.
For example, the a-sulfofatty acid ester can be a Cyg, Cin, Cus, Cis or Cis a-sulfofatty acid
ester. fu another embodiment, the g-sulfofatty acid ester coraprises a mixture of sulfofatty
acids. For cxample, the composition can comprise a mixture of a~sulfofatty acid esters,
such as Cio, Ciz, Cia, Cis and Cyp sulfofaity acids. The proportions of differcot chain
lengths in the mixture arc selected according to the properties of the a-sulfofatty acid
esters. For example, Cj¢ and Ciy sulfofatty acids {e.g., from tallow and/or palm stearin
MES) generally provide better surface active agent properties, but are less soluble in
aqueous solutions. Cyg, Cip and Cy4 a-sulfofatty acid esters {c.g., from palm kernel oil or

coconut oil} are more soluble in water, but have lesser surface active agent properties.
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Suitable mixtures include Cs, Cio, Cr2 and/or Cy4 a-sulfofatty acid esters with Cy4 and/or
Cis u-~sulfofatty acid esters. For example, about 1 to about 99 percent of Cy, Ci, Cpp
and/or Cys o-sulfofatty acid ester can be combined with about 99 to about | weight
percent of Cys and/or Cig a-sulfofatty acid coster. In another cmbodiment, the mixture
comprises about 1 to about 99 weight percent of a Cis or Cg a-sulfofatty acid ester and
about 99 to about 1 weight percent of a Cys or Cj3 w-sulfofatty acid cster. In yot another
ernbodiment, the a-sulfofatty acid ester is a mixture of Cix methyl ester sulfonate and a
Cy6 methyl ester sulfonate and having a ratio of about 2:1 to about 1:3.

The composition can also be enriched for certain a-sulfofatty acid esters, as
disclosed in co-pending U.S. Patent No. 6,683,039, to provide the desired surfactant
properties. The disclosure of that application 18 incorporated by reference herem. For
example, o-sulfofatty acid esters prepared from natural sources, such as palm kernel
(stearin} oil, palm kernel {olein) oil, or beef tallow, are enriched for Cis and/or Cis a-
sulfofatty acid esters by addition of the purified or semi-purified o-sulfofatty acid esters
to a mixture of a-sulfofatty acid esters. Suitable ratios for enrichment range from greater
than 0.5:1, about 1:1, about 1.5:1, to greater than 2:1, and up to about 5 to about 6:1, or
more, of Ci6-Cig to other chain length g-sulfofatty acid esters. An enriched mixture can
also comprise about 50 to about 60 weight percent Cs-Cis a-sulfofatty acid esters and
about 40 to about 50 weight percent Cy4 o-sulfofatty acid ester.

Methods of preparing a-sulfofatty acid esters are known fo the skilled artisan.
(See, e.g., US. Pat. Nos. 5,587,500, 5,384,422; 5,382,677, 5,329,030; 4,816,188, and
4,671,900; the disclosures of which are incorporated hercin by reference.) e-Sulfofatty
acid esters can be prepared from a variety of sources, including beef tallow, palm kernel
oil, palm kernel {olein) oil, palm kernel {stearin} oil, coconut oil, soybean oil, cancla o,
cohune oil, coco butter, palm oil, white grease, cottonseed oil, comn oil, rape seed otl,
soybean oil, yellow grease, mixtures thereof or fractions thereof. Other sources of fatty
acids to make a-sulfofatty acid esters include caprylic (Cy), capric (Cyo), lauric {Ciy),
myristic (Cy4), myristoleic (Cyq), palmitic {(Cis), palmitoleic (Cig), stearic (Cia), oleic
(Cig), Hnoleic (Cig), Hnolenic (Cyg), vicinoleic (Cy), arachidic {Cyg), gadolic (Co),
behenic (Cyy) and crucic (Cyy) fatty acids. a-Sulfofatty acid esters prepared from one or

more of these sources are within the scope of the present invention.
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The compositions according to the present invention comprise an effective amount
of o-sulfofatty acid ester {i.e., an awount which exhibits the desired cleaning and
surfactant properties). In onc embodiment, an effective amount is at least about 0.5
weight percent a-sulfofatty acid ester. In another embodiment, the effective amount is at
feast about 1 weight percent g-sulfofatty acid ester. In another embodiment, an effective
amount is at lcast about 5 weight percent o-sulfofatty acid ester. In still another
ernbodiment, an effective amount of the a-sulfofatty acid ester is at least about 10 weight

ercent, at least about 25 weight percent, or at least about 30 weight percent. In another
embodiment, an effective amount is from 0.5 weight percent to 30 weight percent o-
sulfofatty acid ester, preferably from 0.5 weight percent to 25 weight percent, or from |
welight percent to 25 weight percent, ot from | weight percent to 10 weight percent, or
from 5 weight percent to 10 weight percent. These weight percentages are based on the
total weight of the composition,

Other detersive surfactants suitable for use in preparing the present compositions
include additional anionic surfactants, nonionic surfactants, zwitterionic surfactants,
ampholytic surfactants, cationic surfactants.  Suitable nonionic surfactants include
polyalkoxylated alkanclamides, which are generally of the following formula (11i):

O

RﬁNRsRS(oR?}n&-; am
wherein Ry is an alkane or hydroalkane, Rs and Ry are alkanes and n is a positive integer.
Ry is typically an alkane containing 6 to 22 carbon atoms. Rs is typically an alkane
containing 1-8 carbon atoms. Ry is typically an alkane containing 1 to 4 carbon atoms,
and more typically an ethyl group. The degree of polyalkoxylation (the molar ratio of the
oxyalkyl groups per mole of alkanolamide) typically ranges from about 1 to about 100, or
from about 3 to about 8, or about 5 to about 6. Ry can be hydrogen, an alkane, a
hydroalkane group or a polyalkoxylated alkane. The polyalkoxylated alkanolamide is
typically a polyalkoxylated mono- or di-alkanolamide, such as a Cie and/or Cie
cthoxylated monoalkanolamide, or an ethoxylated monoalkanolamide prepared from
palm kernel oil or coconut oil.

Methods of manufacturing polyalkoxylated alkanolamides are known to the
skilled artisan. {See, e.¢., U.S. Pat. Nos. 6,034,257 and 6,034,257, the disclosure of which

are incorporated by reference herein) Sources of fatty acids for the preparation of
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alkanolamides include beef tallow, palm kernel (stearin or olein} oil, coconut oil, soybean
oil, canola oil, cohune oil, palm oil, white grease, cottonseed oil, mixtures thereof and
fractions thereof. Other sources include caprylic {Cg), capric (Cig}, lauric (Cr2), myristic
{(C14), myristoleic {Cy4), palmitic (C¢), palmitoleic (Cig), stearic {(Cyg), oleic (Cig), linoleic
(C1g), Hnolenic (Cyg), ricinoleic (Cr), arachidic (o), gadolic (Ca), behenic {Uy) and
erucic {Cyy) fatty acids. Polyalkoxylated alkanolamides from one or more of these sources
are within the scope of the present invention.

{ (048] The compositions can also an cffective amount of polyalkoxylated alkanclamide
{c.g., an amount which exhibits the desived surfactant properties). In some applications,
the composition contains about 1 to about 10 weight percent of a polyalkoxylated
alkanolamide. For example, the composition can coraprise at least about one weight
percent of polyalkoxylated alkanolamide.

{6049] Other suitable nonionic surfactants include those containing an  organic
hydrophobic group and a hydrophilic group that is a reaction product of a solubilizing
group {(such as a carboxylate, hvdroxyl, amido or amino group) with an alkylating agent,
such as ethylene oxide, propylene oxide, or a polyhydration product thereof {such as
polyethylene glycol). Such nonionic surfactants include, for example, polyoxyalkylene
alkyl ethers, polyoxyalkylene alkylphenyl ethers, polyoxyalkylene sorbitan fatty acid
esters, polyoxyalkylene sorbitol fatty acid esters, polyalkylene glycol fatty acid esters,
allyl polyalkylene glycol fatty acid esters, polyoxyethylene polyoxypropylene alkyl
ethers, polyoxyalkylene castor oils, polyoxyalkylene alkylamines, glycerol fatty acid
esters, alkylglucosamides, alkylglucosides, and alkylamine oxides. Other suitable
surfactants inchude those disclosed in U.S. Pat. Nos. 5945394 and 6,046,149, the
disclosures of which are incorporated herein by reference. In another embodiment, the
composition is substantially free of nonylphenol nonionic surfactauts. In this context, the
term "substantially free” means less than about one weight peroent.

{3056] Polymer dispersants, such as polymers and co-polymers of acrylic acid,
methacrylic acid, maleic acid, fumaric acid, itaconic acid, and water-soluble salts thereof,
such as alkali metal, amrooniurn, or substituted ammonium salts, can optionally be
included in the composition. Suitable polymer dispersants further include those sold

under the trade names ACUSOLY 445 (polyacrylic acid), ACUSOL® 443N (polyacrylic
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acid sodium salt), ACUSOL” 460N (a malcic acid/olefin copolymer sodium salt), and
ACUSOL® 820 (acrylic copolymer), sold by Rohm and Haas Corapany.

In an embodiment, a secondary anionic surfactant is included in the composition.
Suitable secondary anionic surfactants includes those surfactants that contain a long chain
hydrocarbon hydrophobic group in their molecular structure and a hydrophilic group, i.e.,
water solubilizing group including salts such as carboxylate, sulfonate, sulfate or
phosphate groups. Suitable anionic surfactant salts include sodium, potassiurn, calcium,
magnesium, barium, iron, ammonium and amine salts. Other suitable secondary anionic
surfactanis include the alkali metal, ammonium and alkanol amrooniurn salts of organic
sulfuric reaction products having in their molecular structure an alkyl, or alkaryl group
containing from 8 to 22 carbon atoms and a sulfonic or sulfuric acid ester group.
Exaraples of such anionic surfactants include water soluble salts of alkyl benzene
sulfonates having between 8 and 22 carbon atoms in the alkyl group, alkyl cther sulfates
having between 8 and 22 carbon atoms in the alkyl group. Other anionic surfactants
include polyethoxvlated alcohol sulfates, such as those sold under the trade name
CALFOAM® 303 (Pilot Chemical Company, California). Examples of other anionic
surfactants arc disclosed in U.8. Pat. No. 3,976,586, the disclosure of which is
incorporated by reference herein, In another embodiment, the composition is substantially
free of additional (secondary) anionic surfactants.

Suitable zwitterionic surfactants can be broadly described as derivatives of
secondary and tertiary amines, derivatives of heterocyclic secondary and tertiary amines,
or derivatives of quaternary ammonium, guaternary phosphoninm or tertiary sulfonium
compounds, such as those disclosed in U.S. Pat. No. 3,929,678, which is incorporated by
reference hercin,

Other suitable components include organic or inorganic detergency builders.
Examples of watcr-soluble inorganic builders that can be used, cither alone or in
combination with themselves or with organic alkaline sequesirant builder salts, are
glycine, alkyl and alkenyl succinates, alkali metal carbonates, alkali metal bicarbonates,
phosphates, polyphosphates and silicates. Specific examples of such salts are sodium
tripolyphosphate, sodium carbonate, potassium carbonate, sodium bicarbonate, potassium
bicarbonate, sodium pyrophosphate and potassium pyrophosphate. Exaraples of organic

builder salts that can be used alone, or in combination with cach other, or with the
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preceding inorganic alkaline builder salts, are alkali metal polycarboxylates, water-
soluble citrates such as sodiurmn and potassium citrate, sodiura and potassiurg tartrate,
sodium and potassivm cthylenediaminetetracetate, sodium  and  potassium  N{2-
hydroxyethyl}-nitrilo  triacctates, sodium and potassium  N-(2-hydroxyethyl)-mitrilo
diacetates, sodium and potassiom oxydisuccinates, and sodium and potassium tartrate
mono- and di-succinates, such as those described in U.S. Pat. No. 4,663,071, the
disclosure of which is incorporated heremn by reference.

{G054] Suitable biocidal agents include triclosan (5-chloro-2 (2,4-dichloro-phenoxy)
phenol)), and the like, Suitable optical brighteners include stilbenes such as TINOPAL®
AMS, distyrylbipheny! derivatives such as TINOPAL® CBS-X, stilbene/naphthotriazole
blends such as TINOPAL® RA-16, all sold by Ciba Geigy, oxazole derivatives, and
coumarin brighteners.

{B0S5] Suitable cnzymes include those known in the art, such as amylolytic, proteolytic,
cellulolytic or lipolytic type, and those listed in U.S. Pat. No. 5,958,864, the disclosure of
which is incorporated herein by reference. One preferred protease, sold under the trade
name SAVINASE® by Novo Nordisk Industries A/S, is a subtillase from Bacillus lentus,
Cther suitable enzymes include proteases, amylases, lipases and cellulases, such as
ALCALASE® (bacterial protease), EV ERLASE® (protein-cngineered variant of
SAVINASE®), ESPERASE® (bacterial protease), LIPOLASE® (fungal lipase),
LIPOLASE ULTRA {Protein-engineered variant of LIPOLASE), LIPOPRIME® (protein-
engineered variant of LIPOLASE), TERMAMYL® (bacterial amylase), BAN (Bacterial
Amylase Novo), CELLUZYME® (fungal enzyme), and CAREZYME® (monocomponent
celiufase), sold by Novo Nordisk Indusiries A/S.  Also suitable for use in the
compositions of the present invention are blends of two or more of these enzymes which
are produced by many of these manufacturers, for example a protease/lipase blend, a
protease/amylase blend, a protease/amylase/lipase blend, and the like.

{3056} Suitable foam stabilizing agents include a polyatkoxylated alkanolamide, amide,
amine oxide, betaine, sultaine, Cp-Cy fatty alcohols, and those disclosed in U.S. Pat. No.
5,616,781, the disclosure of which is incorporated by reference herein. Foarn stabilizing
agents are used, for cxample, in amounts of about | to about 20, typically about 3 to about

3 nercent by weight, The composition can further include an auxiliary foam stabilizing
3 g
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surfactant, such as a fatty acid amide surfactant. Suitable fatty acid amides are Cg-Cog
alkanol armides, monoethanolamides, dicthanolamides, and isopropanolamides.

Suitable liquid carriers include water, a mixture of water and a €-Cy monohydric
alcohol {(¢.g., ethanol, propanol, isopropanol, butanol, and mixtures thereof), and the like.
in one embodiment, a Hauid carrier comprises from about 90% to about 25% by weight,
typically about 80% to about 50% by weight, more typically about 70% to about 60% by
weight of the composition. Other suitable compoueuts include dilucuts, dyes and

erfumes. Diluents can be inorganic salts, such as sodium and potassinm sulfate,
ammoniom chloride, sodiom and potassium chloride, sodivm bicarbonate, and the like.
Such diluents are typically present at levels of from about 1% to about 10%, preferably

from about 2% to about 5% by weight,

Pyes

All dyes suitable for use in dishwashing and/or laundry compositions can be used
in the present invention. Suitable such dyes include, but are not limited to chromophore
types, e.g., azo, anthragquinone, triarylmethane, methive quinophthalone, azine, oxazine
thiazine, which may be of any desired color, hue or shade, including those described
clsewhere hercin,  Suitable dyes can be obtained from any major supplicr such as

Clariant, Ciba Speciality Chemicals, Dystar, Avecia or Bayer.

Perfames

The compositions of the invention may optionally include one or more perfumes
or fragrances. As uscd herein, the term "perfume” is used in its ordinary sense to refer to
and include any fragrant substance or mixture of substances including natural {obtained
by extraction of flowers, herbs, leaves, roots, barks, wood, blossoms or plants), artificial
(mixture of natural oils or oil constituents) and synthetically produced odoriferous
substances. Typically, perfumes arc complex mixtures of blends of various organic
compounds such as alcohols, aldehydes, ethers, aromatic compounds and varying
amounts of essential oils {e.g., terpencs) such as from 0% to 80%, usually from 1% to
70% by weight, the cssential oils themselves being volatile odoriferous compounds and
also serving to dissolve the other components of the perfume.  Suitable perfume
ingredients include those disclosed in "Perfume and Flavour Chemicals {Aroma

Chemicals)", published by Steffen Arctander (1969), which is incorporated herein by
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reference. Perfumes can be present from about 0.1% to about 10%, and preferably from

about 0.5% to about 5% (weight) of the composition.

Other Optional Ingredients

The compositions may alse contain one or more optional ingredients
conventionally included in fabric treatment compositions such as pH buffering agents,
perfume carriers, fluorescers, colorants, hydrotropes, antifoarning agents, antiredeposition
agents, polyelectrolytes, enzymes, optical brightening agents, pearlescers, anti-shrinking
agents, anti-wrinkle agents, anti-spotiing agents, germicides, fungicides, anti-corrosion
agents, drape imparting agents, anti-static agents, ironing aids crystal growth inhibitors,
anti-oxidants and anti-reducing agents. Examples and sources of suitable such

components are well-known in the art and/or are described herein.

Cleaning System

Thus, in certain aspects, the cleaning system used in the compositions of the
present invention compriscs a powder phase composition and a gel phase composttion,
and may further comprise at least one Hquid composition. The cleaning syster, in two or
more matter phases or states {e.g., powder/gel, gel/liquid, powder/gel/liguid, etc.) which
may be multi-layered if desired, is contained within a water-soluble single-compartment
container. For use, the composition of the invention is placed into an automatic
dishwashing or fabric washing machine where, upon contact with water in the machine
during the normal wash cycle, the water-soluble container is solubilized thereby releasing
the cleaning system contained within the container. According to certain such aspects of
the invention, the powder phase composition comprises said at least one detersive
surfactant; and said gel phase composition compriscs at icast onc rinse aid polymer, at
least one enzyme, at lcast one catalyst compound suitable for activating a bleaching
system or composition, and the like. In other such aspects of the invention, the powder
phase composition comprises at least one detersive surfactant and the gel phase
composition comprises at least onc fabric conditioning compound or composition.
According to certain aspects of the invention, the composttions of the invention are
formulated so as to be suitable for use in an automatic dishwashing method for removing
soils from dishware. In other related aspects, the compositions of the invention are

formulated so as to be suitable for use in an automatic laundering method for removing
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soils from fabrics. According to certain such aspects, the automatic lanndering method is

performed using a washing machine, a tergetometer or an equivalent device,

Production of Powder

The formulation for the powder used in the compositions of the present invention
contains soda ash (white or colored), sodium percarbonate, anionic and/or nonionic
surfactants, additional fillers such as sodium sulfate, zoolite, cte. and optionally enzvmes,
optical brighteners, bleach activators, polymers, etc., performance enhancers. Typical
surfactants {alsoe referred to herein as detersive surfactants) suitable for use in the
compositions of the present invention include anionic surfactants, nonionic surfactants,
zwitterionic surfactants, ampholytic surfactants, cationic surfactants, and the like.
Suitable such surfactants are described herein and are known in the art, for exampie those
described in Surface Active Agents, Yolumes 1 and II by Schwartz, Perry and Berch (New

York, Interscience Pablishers), Nonjonic Surfactants, od. by M. 1. Schick (New York, M.
Dekker, 1967Y; and in McCuicheon's Emulsifiers & Detergents (1989 Annual, M. C.
Publishing Co.); the disclosures of which are jucorporated herein by reference. Suitable
powder formulations for use in the present invention inclhude those corprising sodium

carbonate {about 15%-35%, about 20%-35%., about 25%-35%, about 30%-35%, or about

31%-32%); sodium chloride (about 15%-35%, about 20%-35%, about 25%-35%, about
25%-30%, or about 29%-30%); sodium citrate {about 5%-20%, about 10%-20%, about
15%-20%, or about 15%}); alcohol alkoxylate {about 1%-5%, about 1%-3%, about 2%~
3%, or about 2%-2.5%); acrvlic homopolymer(s) {(about 1%-5%, about 2%-5%, about
3%-5%, about 3%-4% or about 3%-3.5%}; sodium silicate {about 1%-3%, about 2%-3%,
about 3%-5%, about 4%-5%, or about 4.5%-5%); water (as absorbed moisture in the
other components) (about 2%-5%, about 2%-4%, about 3%-4%, or about 3%-3.3%},
sodium percarbonate (about 2.5%-15%, about 5%-15%, about 5%-10%, about 7.5%-10%,
about 9%-10%, or about 9%), benzotriazole {(about 0.01%-0.1%, about 0.01%-0.05%

about (.2%-0.5%, or about 0.4%), zinc sulfate {(about 0.1%-0.5%, about 0.1%-0.3°

about 0.1%-0.25%, or about 0.25%), dyes (about 0.0001%-0.001%, about 0.0001%-
0.00075%, or about 0.0006%), enzymes (¢.g., a blend of proteases and amylases, which
are commercially available, ¢.g., from Novozymes A/S (Copenhagen, Denmark) or
Danisco/Genencor {Rochester, NY)) (about 0.5%-5%, about §.75%-5%, about 1%-3%,

about 1%-2.5%, or about 1%-1.5%), and fragrance/perfume (about 0.05%-0.5%, about
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0.1%-0.2%, or about 0.1%). Exemplary powder formulations suitable for use in the
compositions of the present invention include those described iun detail in the Exaroples

herein.

Production of Gel

The formulation for the solid-like liguid or gel used in the present compositions
can contain 4 combination of diols, such as propylene glycol, dipropylene glycol, and
methvlpropylene glycol; any combination thereof and optionally other diols or trivls. In
addition, the gel phase contains approximnately 8.5-65.0% water, preferably 10.0-20.0%,
even more preferably 18.0-19.0%. It also contains sodium stearate (or any stearate salt)
to create structure. 1t also optionally contains non-ionic surfactants, polymers as anti-
redeposition agents or rinse aids, fragrance, and, most preferably, a dye {or dyes) for
acsthetic appeal.

One exemplary composition of the solid gel (avy color can be achieved in the gel,
depending on the type of dye used) is about 70% to about 80% (c.g., about 76.0%)
Dipropylene glycol; about 10% to about 20% (e.g., about 18.0%) Deionized water; about
1% to about 10% {e.g., about 5.0%) Sodium stearate; and about 0.5% to about 5% (e.g.,
about 1.0%) Dye (added in the form of a 1% aqueous dye solution, 1.e., 1% active dye +
99% water). This yields a total water content of 18.99%. In practice, a variety of dye
colors can be used in the gel, such as blue, yellow, green, orange, purple, clear, etc.

Other exemplary gel formulations suitable for use in the compositions of the
present invention arc described in the Examples hercinbelow. Liquid formulations
suitable for use in the present invention can contain a solabilized formulation of the
components described herein for the powder and gel compositions, except in lower
concentrations and solubilized in a solvent such as water. Other components suttable for
use in the lguid formulations used in the present invention (¢.g.. rinse aids, bleaching
agents, enzymes, catalysts for activating bleaching systems, etc.} are well-known in the
art and will be familiar to those of ordinary skill.

In order to make the gel, heating 18 required. The range of heating is dependent on
the levels of dipropylene glycol, water, and sodium stearate. The temperature to which
the formulation is heated has to be hot enough to melt the sodium stearate, but not too hot
to vaporize the water; hence, changing the composition will change the physical

properties. Ideally, the gel is manufactured as a liquid at a temperature of 160 — 170
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degrees Fahrenheit, and most preferably at about 162-164 degrees Fahrenheit. The solid
gel forms at a temperature of about 140 degrees F; the roclting and freezing points of the
gel are integral to making the compositions of the present invention, as described herein
and in particular in Example 1 below.

The majority of the cleaning provided by the compositions of the present
invention, whether used in dishwashing or fabric laundering applications, comes from the
powder phase which forms the majority of the composition. The ratio of powder and gel
in cach container {e.g., pouch) can vary depending on aesthetics; however, enough
powder is needed to provide ample cleaning. The compostiion of the pouch can range
from about 50% to about 95% powder and from about 5% to about 50% gel, respectively,
for a total composition of 100%. Preferably, for ideal cleaning and acsthetic balance, the
powder is included at a proportion of about 70% to about 90% and the gel is included at a
proportion of about 10% to about 30%, respectively, for a total composition of 100%.
Particularly preferred are compositions in which the powder/gel ratio selected from about
90% powder to about 10% gel, sbout 89% powder to about 11% gel, about §8% powder
to about 12% gel, about 87% powder to about 13% gel, about 86% powder to about 14%
gel, and about 82% powder to about 18% gel. In certain such preferred embodiments, the
powder/gel ratio is about 86% powder to about 14% gel; about 87% powder to about 13%
gel; about 88% powder to about 12% gel; about 89% powder to about 11% gel; or about
RR.89% powder to about 11.11% gel ({.e., a ratio of about 16 paris powder to about 2
parts gel). Other preferred powder/gel ratios suitably used in preparing the compositions
of the present invention will be apparent from the disclosure herein, particularly from the

Examples hereinbelow.

Water-Soluble Container

The water soluble container used in the compositions of the present invention is
made from a water-soluble material which dissolves, ruptures, disperses, or disintegrates
upon contact with water, releasing thereby the composition or cleaning system contained
within the container. In preferred, the single-chamber or ~compartment scaled water
sotuble container, which may be in the form of a pouch, is formed from a water soluble
polymer. Non-limiting cxamples of suitable such water soluble polymers include
polyvinyl aleohol, cellulose cthers, polyethylene oxide, starch, polyvianylpyrrohidone,

polyacrylamide, polyacrylonitrile, polyvinyl methyl ether-maleic anhydride, polymaleic
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anhydride, styrene maleic  anhydride, hydroxyethylcellulose, methylceliulose,
polyethylene  glycols, carboxymethyiceliulose, polyacrylic acid  salts, alginates,
acrylamide copolymers, guar gum, casein, ethylene-maleic anhydride resins,
polycthyleneimine, cthyl hydroxyethyleellulose, cthyl methyleellulose, hydroxyethyl
methyleellulose, and mixtures thereof. In one embodiment, the water soluble container is
made from a lower molecular weight water-soluble polyvinyl alcohol film-forming resin.
Preferred water soluble polymers for forming the pouch are polyvinyl alcohol
(PVOH) resins sold under tradename MoNGSOL® (MonoSol LLC, Indiana). The
preferred grade is MonoSoL” film having a weight average molecular weight range of
about 55,000 to 65,000 and a number average molecular weight range of about 27,000 to
33,000, Preferably, the film material will have a thickness of approximately 3 mil or 75
micrometers. Alternatively, commercial grade PVOH filims are suitable for use in the
present invention, such as those that are commercially available from Monosol
{Merrillville, IN) {e.g., Monosol film MB630) or from Alicello {Aiichi, Japan; North

American subsidiary in North Vancouver, BC, Canada) (¢.g., Aicello fil PT75).

In some embodiments, the water soluble contaiver further comprises a cross-
linking agent. In some embodiments, the cross-linking agent is selected from the group
consisting of formaldechyde, polyesters, epoxides, isocyanates, vinyl esters, urethanes,
polyimides, acrylics with hydroxyl, carboxylic, isocyanate or activated ester groups,
bis(methacryloxypropylptetramethylsiloxanc  (styrencs,  methylmetacrylates), -
diazopyruvates, phenylboronic acids, cis-platin, divinylbenzene (styrenes, double bonds),
polyamides, dialdehydes, triallyl cyanurates, N-(Z-cthancsulfonylethylipyridinium
halides, tetraalkyltitanates, titanates, bovates, zirconates, or mixtures thereof. In one
embodiment, the cross-linking agent is boric acid or sodium borate.

In additional embodiments, the water-soiuble container or film from which # 1
made can contain one or more additional components, agents or features, such as one or
more perfumes or fragrances, one or more enzymes, onc or more surfactants, one or more
rinse agents, one or more dyes, one or more functional or aesthetic particles, and the ke,
Such components, agents or features can be incorporate into or on the film when it is
manufactured, or are conveniently introduced onto the film during the process of
manufacturing the cleaning compositions of the present invention, using methods that are

known in the film-producing arts.
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in some embodiments, the water soluble container comprises a protective layer
between the film polymer and the composition in the pouch.  In some embodirsents, the

protective layer comprises polytetrafluoroethylene (PTFE).

Production of Unit Dose Compaositions

The single-compartment, water-soluble container {¢.g., pouch} used in the present
compositions may be in any desirable shape and size and may be prepared in any suitable
way, such as via molding, casting, extruding or blowing, and is then filled using an
antomated filling process. Examples of processes for producing and filling water-soluble
containers, suitable for use in accordance with the present invention, are described in ULS.
Patent Nos. 3,218,776, 3,453,779, 4,776,455, 5,699,653, 5,722,217, 6,037,319,
6,727,215, 6,878,679, 7,259,134, 7,282,472; 7,304,025; 7,329,441, 7439215, 7,464,519,
and 7,595.290; the disclosures of ali of which are incorporated herein by reference in their
entireties,  In preferred embodiments, the pouches are filled using the cavity filling
approach described in U.S, Patent Nos. 3,218,776 and 4,776,455, machinery necessary
for carrying out this process is commercially available, ¢.g., from Cloud Packaging

Sotutions (Des Plaines, 1L; a division of Ryt-way Industries, LLC, Lakeviile, MN).

The process of using, filling, and cooling the gel are unique and inherent to
successfully creating the compositions of the present invention. In certain erabodiraents,
the invention relies at least in part on the fact that a liguid and powder can be combined in
a single pouch with minimal migration, by cnsuring that the liquid forming the gel
instantly freezes upon contact with a cool surface such as the powder or the cavity
depending on fill order (both options have been practiced).  In practice, if the gel phase 1s
to be shaped or contoured (see, e.g., Figs. 2a and 2b, and 4a and 4b}, then it is first filled
into a shaped or contourcd mold/cavity containing a pouch/container material (such as a
PVOH film), allowed to cool to solid form, and the powder then filled in the same
container. Alternatively, if the gel phase i8 to be present in a flat layer, or if multiple gel
and powder {and optionally, Hquid) layers are to be present in the pouch or container,
then the powder can be filled first and the gel layer(s) added on top of the powder
layer(s). It is fraportant that if a Hquid layer is to be included within the pouch or

container, the lguid layer must be separated from any powder layer present in the pouch
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or container by at least one integral gel solid layer to separate the liquid and powder
layers (see, ¢.g., Figs. 6a and 6b).

In order for the gel to be processed realistically, it needs to have a range of low
viscosity where it can be used before freezing, which can clog the pump, nozzles, etc. of
the processing machinery being used to produce the finished compositions. Thus, n
certain cmbodiments {as shown in the Examples herein, for instance), the principle of
hysteresis applies to the lguid-gel forroula ~- it has a higher melting point than freezing
point, in that it can be melted to 160°F in order to be pumped and filled, but does not
freeze until about 140°F so it can tolerate some minor cooling from ambient air and
equipment before freezing. Ideally, the gel is filled at about 145°F to about 153°F, or at
about 149°F - 150°F, where it will still be a hquid during fill, but will not migrate into the
powder as it freczes instantly upon coming in contact with the powder or cavity which
would typically be in the temperature range of about 70°F - 100°F.

With multiple nozzles and/or multiple filling stations and multiple dyes a variety
of shapes and sizes can be achieved. Examples of one-color gel, two-color gel and three-
color gel are shown in Figures 2a (and Zb), 3a, and 4a{and 4b), respectively.

In addition, one or more liguid phascs can be introduced or layered into the
compositions of the present invention, so long as at least one layer of a gel composition is
used as a barrier between powder and Hauid {see Figures 6a and 6b).

Thus, the present invention provides methods for producing multi-phase unit dose
detergent compositions, such as those of the present invention. Suitable such methods
comprise, for example: producing at least two different phase form compositions selected
from the group consisting of a solid powder phase, a solid gel phase, and a liquid phase,
wherein at least one of said at least two different phase form compositions comprises at
least one detersive surfactant; providing a single-chamber water-soluble countainer;
sequentially layering said at lcast two different phase form compositions into said
container such that said at least two different phases demonstrate little or no wvisible
intermixing at the interphase between said phases; and secaling said container. In certain
such aspects, the methods of the invention allow the production of multi-phase vt dose
fctergent compositions wherein said at least two different phase form compositions are:
at least one powder phasc composition and at least one gel phase composition (in which

case the multi-phase unit dose detergent composition may further comprise at least one
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liquid composition); at least onec gel phase composition and at least one liquid
composition; at least one powder phase composition and at least one liguid composition;
and the like. Components that may be suitably contained within the powder phase
composition, the solid gel phase composition and/or the liquid phase composttion include
those described herein, for example for the compositions of the present invention
described above. The invention also provides roulti-phase unit dose detergent
compositions prepared according to sach methods, which may be formulated so as to be
suitable for use in an automatic dishwashing method for removing soils (such as those
soils described above) from dishware or so as to be suitable for use in an automatic

laundering method for removing soils {such as those soils described above} from fabrics.

Uses

The present invention also provides methods of removing soils from soiled
dishware or soiled fabrics. For exarnple, the invention provides a method of removing In
In related aspects, the present invention provides methods of removing soils from soiled
dishware or soiled fabrics,

Methods of removing soils from soiled dishware provided by the present
invention, for example, comprise: placing said soiled dishware into the chamber of an
automatic dishwashing machine that comprises at least one dosing compartment; placing
at lcast one of the single-compartment unit dose compositions of the present invention
into said dosing compartment; and introducing water into the chamber of said machine
and washing said dishware in an aqueous environment in said machine under conditions
favoring the release of the cleaning systern into the chamber of said wachine such that the
components of said cleaning system contact said dishware and remove said sotls from
said dishware.

In another aspect, the invention provides a method of removing soils from seiled
fabrics, comprising: placing said soiled fabrics into the chamber of an automatic fabric-
faundering machine, which may be, for example, a washing machine or a tergetometer, or
an equivalent device; placing at least one of the single-compartment unit dose
compositions of the invention into said fabric-washing machine; and introducing water
into the chamber of said machine and washing said fabrics in an aqueous environment in
satd roachine under conditions favoring the release of the cleaving system into the

chamber of said machine such that the components of said cleaning system contact said
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fabrics and remove said soils from said fabrics. In one such aspect of the invention, the
single-compartment unit dose composition is placed into the chamber of said fabric-
washing machine prior to introducing water into the chamber of said machine. In another
such aspect, the single-compartment unit dose composition 1s placed into the chamber of
said fabric-washing machine after introducing water into the chamber of said machine.

Soils that are suitably removed from dishware or fabrics using the compositions
and methods of the present fnvention include, but are not limited to, oil~containing soils,
carbohydrate-containing  soils, protein-containing seils, tannin-containing soils and
particulate soils.

The following examples are illustrative and non-limiting, of the device, products
and methods of the present invention. Suitable modifications and adaptations of the
variety of conditions, formulations and other parameters normally encountered in the field
and which arc obvious to those skilled in the art in view of this disclosure are within the

spirit and scope of the invention.

EXAMPLES

Example I: Production of Unit Dose Autematic Dishwashing Compositions

{084}

{(085]

Exemplary unit dose automatic dishwashing compositions of the present invention
were prepared by layering powder and gel/liquid detergent formulations and other
components sequentially into a pouch container made of polyvinylaleobol.  The
formulation for the sohid-like liquid can contain a combination of diols, such as propylene
glycol, dipropylene glycol, and rocthylpropylene glycol, any combivation thereof and
optionally other diols or tricls. In addition, the liquid contains approximately 8.5-65.0%
water, preferably 10.0-20.0%, even more preferably 18.0-19.0%. It also contains sodium
stearate {or any stearate salt) to create structure. It also optionally contains non-ionic
surfactants, polymers as anti-redeposition agents or rinse aids, fragrance, and, most
preferably, a dye (or dyes) for acsthetic appeal. The formulation for the powder contains
soda ash (white or colored), sodium percarbonate, antonic and/or nonionic surfactants,
additional fillers such as sodium sulfate, zeolite, etc. and optionally enzymes, optical

brighteners, bleach activators, polymers, ¢tc., as perforrnance enhancers.

Detergent formulations were prepared as follows:
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A. Powder Formulation:
Ingredient % in formulation (nominal)
Example 1a Example 1b
Sodium Carbonate 312656 31.2656
Sodium Chloride 29.5000 23.8900
Sodium Citrate 15.0000 15.0000
Alcohol Alkoxylate 2.1600 4.1600
Acrylic Homopolymer 3.2500 3.3600
Sodium Silicate 4.8900 2.3600
Water/Moisture Content 3.3438 4.3238
Sodiurn Percarbonate 9.0000 13.7500
Benrotriazole 0.0400 0.0400
Zinc Sulfate 0.2500 0.2500
Dye .6006 0.0006
Protease/Amylase blend 1.2000 1.5000
Parfume 0.1000 0. 1000
Total 160.06608 180.0060
B. Gel Formulation:
Ingredient % in formulation (nominal} Order of
Addition
Example la Example ib
Dipropylene Glycol 76.00 76.00 1
Deionized water 18.99 18.97 2
Sodium Stearate 5.00 5.00 3
Dye 001 0.03 7
Total 106.00 160,60 .
{0086} This yields a total water content of about 19%. In practice, the colors used have

been blue, vellow, orange, turquoise, and clear, although any gel color is suitably used in
the present compositions. In order to make the gel, heating is required. The range of
heating is dependent on the levels of DIPG, water, and sodium stearate. It has to be hot

enough to melt the sodium stearate, but not too hot to vaporize the water; hence, changing
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the composition changes the physical properties. Ideally, the gel is mannfactured as a
Hauid at a temperature of 160 — 170 degrees Fahrenheit and most preferably at 162
degrees Fahrenheit. The solid gel forras at a temperature of about 140 degrees F; the
melting and freezing points of the gel are integral to making the compositions of the

present invention, as described elsewhere herein.

{60871 To produce gel, dipropylene glycol and deionized water were admixed at room
temperature, and heated to 162°F. This teraperature was found to be necessary to ensure
complete dissolution of all components, and was maintained as further components were
added. Sodium stearate was then added and the mixture was stirred until most or all of
the sodium stearate was solubilized (the mixture turned a light yellow color when this
occurred). Dye was then added at 1% of a 1% solution in water, and the solution mixed
to achicve a uniform color. Deionized water was then added to make final volume. The
mixture was found to solidify to a gel when cooled to about 140°F, although a
temperature below about 150°F was sufficient to ensure that the gel coraponent did not
penetrate into the powder when layered into the pouch with powder (about about 150°F,
for example at 156°F, the gel formulation was found to mugrate inte the powder layer

which is an undesirable resuit).

{(088] The above foregoing formulations were filled into pouches that were heat-formed
in manufacturing molds. Pouches were made of polyvinylaleohol (PVOH) film such as
MonoSol M8630 (Monosol, Inc.; Merrillville, Indiana) or Aicello PT75 (Aicello North
America, Inc., North Vancouver, BC, Canada) having a filro thickness of about 3 mil or
75 micrometers. Powder and gel were added sequentially to the PYOH pouch, with the
order depending upon whether or not the gel is to be shaped or contoured {gel was placed
into the PVOH pouch first, in a contoured or shaped mold cavity, if the gel was to be
shaped or contoured; powder was placed into the PVOH pouch first if the gel wastobe a
flat layer). Powder and gel were combined in various ratios as described herein, for
example in the ratios described in Examples 2-4 hereinbelow, and then sealed according
to art-known procedures for scaling PVOH film containers, to obtain unit dose gel-
powder automatic dishwashing formulations in PVOH pouches.

{08} For use, a single unit dose pouch was introduced into the dosing compartment of
an automatic dishwashing machine {or equivalent instrurcot) prior to starting the

cleaning cycle (for cleaning of heavily soiled dishware, if desired, two unit dose pouches
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could be added to the dosing compartment if the machine has a dual-chambered dosing
compartment). Soiled dishware was theo added to the machine, and the machine was set
to desired cleaning cycle depending upon types of dishware to be washed, degree of
soiling, etc., according to parameters that will be familiar to the ordinarily skilled artisan
and to the average end-user of commercially available dishwashing formulations.
Following the dishwashing cycle, dishware was inspected and the unit dose compositions
of the present invention were found to be suttable for cleaning a variety of typically

encountered household and industrial (¢.g., restaurant) dishware soils.

Example 2: 969%/10% Unit Dose Automatic Dishwashing Compositions

16098 An exemplary unit dosc automatic dishwashing composition of the present
imvention was prepared by layering powder and gel detergent formulations produced as
described in Example 1 above sequentially into a pouch container made of
polyvinylalecohol. Formulations were added to the pouch to arrive at an end product
containing 90% powder and 10% gel. For example, for a unit dose pouch product
containing 20 grams of total formulation, cach pouch contained 18 grams of powder and
2 graros of sotid gel. Each finished pouch composition therefore contained the following

components:

Ingredient % in formulation (nominal)
Dipropylene Glyeol 7.68000
Deionized water 4.90842
Sedium Stearate 0.50000
Dye for gel 0.00100
Sodium Carbonate 28.13904
Sodium Chloride 26.55000
Sodium Citrate 13.50000
Alcohol Alkoxylate 1.94400
Acrylic Homopolymer 2.92500
Sodium Silicate 4.40100
Sodinm Percarbonate 8.10000
Benzotriazole $.03600
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Zinc Sulfate 0.22500
Dve for powder 0.00054
Protease/Amylase blend 1.08000
Perfume 0.09000
Total 10€.0000

Example 3: 86%/14% Unit Dose Automatic Dishwashing Compositions

16091} An exemplary unit dosc automatic dishwashing composition of the present
invention was prepared by layering powder and gel detergent formulations produced as
described in Example 1 above sequentially into a pouch container made of
polyvinylaleohol. Formulations were added to the pouch to arrive at an end product
containing 86% powder and 14% gel. For example, for a unit dose pouch product
containing 21 grams of total formulation, cach pouch contained 18 grams of powder and
3 grams of solid gel. Each finished pouch composition therefore contained the following

components:

Ingredient % in formulation (nominal)
Dipropylene Glycol 10.85714
Dietonized water 5.57897
Sadium Stearate 0.71429
Dye for gel 4.00143
Sodivm Carbonate 26.79909
Sedium Chloride 25.28571
Sodinm Citrate 1285714
Alcohol Alkoxylate 1.85143
Acrvlic Homopolymer 2.78571
Sodium Silicate 4,19143
Sodinm Percarbonate 7.71429
Benrotriazole (0.03429
Zinc Sulfate 4.21429
Dve for powder (.00051
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Protease/Amylase blend 102857
Perfume 0.08571
Total 100.0060

Example 4: 82%/18% Unit Dose Automatic Dishwashing Compositions

10092] An exemplary unit dosc autornatic dishwashing composition of the present
imvention was prepared by layering powder and gel detergent formulations produced as
described in Example 1 above sequentially into a pouch container made of
polyvinylalcohol. Formulations were added to the pouch to arrive at an end product
containing 82% powder and 18% gel. For example, for a unit dose pouch product
containing 22 grams of total formulation, cach pouch contained 18 grawms of powder and
4 grams of solid gel. Each finished pouch composition therefore contained the following

compounents:

Ingredient Y% in formulation (nominal}
Dipropylene Glyeol 13.8182
Dietonized water 6.1885
Sodium Stearate 0.9091
Dye for gel 3.0018
Sodium Carbonate 25.5809
Sodium Chloride 24.1364
Sodium Citrate 12.2727
Alcohol Alkoxylate L7673
Acrvlic Homopolymer 26591
Sodium Silicate 4.0009
Sodium Percarbonate 7.3636
Benzotriazole 0.0327
Zinc Sulfate 0.2045
Dve for powder 0.0003
Protease/Amylase blend 0.981%
Perfume 0.0R1K
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196.0600

Taotal

Example 5: 88.89%/11.11% Unit Dose Automatic Dishwashing Compositions

{6093} An exemplary unit dose autorsatic dishwashing composition of the present
imvention was prepared by layering powder and gel detergent formulations produced as
described in Example 1 above sequentially into a pouch container made of
polyvinylalcohol. Formulations were added to the pouch to arrive at an end product
containing 88.89% powder and 11.11% gel. For example, for a unit dose pouch product
containing 18 grams of total formulation, cach pouch contained 16 grams of powder and
2 grams of solid gel. Each finished pouch composition therefore contained the following

compounents:

Ingredient Y% in formulation {(nominal)
Dipropylene Glycol 8.44360
Deionized water 5.95099
Sodium Stearate 0.55550
Dye for gel 0.00333
Sodium Carbonate 27.79199
Sodium Chioride 21.23382
13.33350

Sodium Citrate

Alcohol Alkoxylate

3.69782
2.98670

Acrylic Homopolymer

] C 7
Sodium Silicate 2.09780
192995
Sodium Percarbonate 12.22238
- i (3.03556
enzotriazole
91g] 2
Zinc Sulfate 22223
Dve for powder 0.00053
33335
Protease/Amylase blend 1.33335
o] ‘.(
Perfume (.08889
166.6066

Total
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Example 6: Unit Dose Laundry Compeositions

{(4094] Exemplary unit dose laundry compositions of the present invention were prepared
by layering powder and gel/liquid detergent formulations and other components
sequentially into a pouch container made of polyvinylalcohol. Detergent formulations

were prepared as follows:

A. Powder Formulation:

Ingredient % in formulation (nominal)
Sodium Chloride 14.53700
Cy, linear alkylbenzene 6.71850
sulfonate (LAS)
Cirs LAE (0.07125
cthoxylation degree=9
Water/Moisture Content 169580
Sodium Polyacrylate 130485
Sodium Stlicate 3.48740
26.35075

Sodium Carbonate

i { 32055
Optical Brightener $0.32655

Ciz.18 Methylester Sulfonate 30.0000
(MES)

5 NE
Protease 2.25000

225
Sodium Percarbonate 2.25000
Blue Speckle 10.0000
Fragr: 0.46000

Fragrance

$.54790

Carboxymethylcellulose 72%
_ 166.0000606
Total

B. Gel Formulation:
{6095] The gel formulation used for the laundry unit dose detergent products produced in

this Example was the same as that described above for Example 1.

{3096} Powder and gel were added sequentially to the PVOH pouch, with the order
depending upon whether or not the gel is to be shaped or contoured {gel was placed into
the PYOH pouch first, in a contoured or shaped mold cavity, if the gel was to be shaped

or contoured; powder was placed into the PVOH pouch first if the gel was to be a flat
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layer). Powder and gel were combined in ratios as described herein; in the exemplary
compositions described in this example, each pouch was filled to contain about 87%

powder and about 13% gel.

Alternative unit dose laundry compositions according to the invention may
comprise one or more additional or alternative formulations in the gel phase, for exaraple
one or more fabric conditioning or softening compositions, one or more bleaching
compositions, one or more stain booster compositions, one or more water softening
compositions, one or more whitening compositions, and the like. Suitable such
compositions and methods for formulating them into gels for use 1n the present invention
will be familiar to those of erdinary skill based on information available in the art and the

disclosure contained herein.

Example 7: Performance of Unit Dose Dish Detergent Compositions

Unit dose dish detergent compositions of the present invention were produced
according to the methods described in Examples 1-5 herein. These compositions were
tested against certain cornmercially available unit dosc dish detergent compositions, o

etermine the ability of the compositions to remove stuck-ou egg residue from roetal
plates. To perform the test, aluminum alloy plates were coated with raw scrambled egg
liquid, and the liquid allowed to dry on the plates. The plates were then baked in an oven
for approximately 30 mins at 350°F. The plates were then individually placed into a
separate domestic automatic dishwashing roachine, and cach washing machine was dosed
with one of the composition of the present invention, or with a commercially available
composition. Control machines received no detergent compostiion.  Plates were then
washed in a standard wash-rinse cycle in the dishwashing machines, and the plates
allowed to airdry before being photographed for examination of residual egg soil. Results

are shown i Figures 8a-8¢

As shown in Figures 8a-8¢ the compositions of the present invention {Figure 8e)
outperformed all commercial compositions tested (Figures 8b-8d), in that less cgg residue
remained on the plate washed with the composition of the present invention compared to
the other compositions tested, vs. control {(no detergent) washing (Figure 8a).

Having now fully described this juvention, it will be understood by those of

ordinary skill in the art that the same can be performed within a wide and equivalent
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range of conditions, formulations and other parameters without affecting the scope of the
fvention or any embodiment thereof.

{4102} Other embodiments of the invention will be apparent to those skilled in the art
from consideration of the specification and practice of the invention disclosed herein. It
is intended that the specification and examples be considered as exemplary only, with a

true scope and spirit of the invention being indicated by the following claim.
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WHAT IS CLAIMED IS

A multi-phase unit dosc detergent composition, comprising:
a water-soluble single-chamber container; and

a cleaning system comprising at least two different phases selected from the
group consisting of a solid powder phase, a solid gel phase, and a liquid phase,

wherein said cleaning system comprises at least one detersive surfactant,

b

wherein said at least two different phases demonstrate little or no visible intermixing at

the interphase between said phases.

The composition of claim 1, wherein said single-chamber container 18 g formed, sealed

pouch produced from a water-soluble polymer or film.

~

The composition of claim 2, wherein said single-chamber pouch is produced from a

polyvinylalcohol (PVOH) film.

The composition of claim |, wherein said cleaning system comprises at least one powder

phase compaosition and at least one gel phase corposiiion.

The composition of claim 4, wherein said composition comprises a powder/gel ratio
selected from about 30% powder to about 10% gel, about 89% powder to about 11% gel,
about 88% powder to about 12% gel, about 87% powder to about 13% gel, about 86%

powder to about 14% gel, and about 82% powder to about 18% gel.

The composition of claim 4, wherein said multi-phase unit dose detergent composition

comprises a powder/zel ratio of about 86% powder to about 14% gel.
X - el

The composition of claim 4, wherein said roulti-phase unit dose detergent composition

comprises a powder/gel ratio of about 87% powder to about 13% gel.
fand

The composition of claim 4, wherein said roulti-phase unit dose detergent composition

comprises a powder/gel ratio of about 88% powder to about 12% gel.
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The composition of claim 4, wherein said multi-phase unit dose detergent composition

comprises a powder/gel ratio of 89% powder to about 11% gel.

The composition of claim 4, wherein said multi-phase unit dose detergent cornposition

comprises a powder/gel ratio of about 88.89% powder to about 11.11% gel.

The composition of claim 4, wherein said gel phase composition comprises from about
70% to about 80% dipropylene glycol, from about 10% to about 20% water, and from

about 1% to about 10% sodium stearate.

The composition of claim 4, wherein said gel phase comprises about 76% dipropylene

glycol, about 18% water, and about 5% sodium stearate.

The composition of claim 4, wherein said cleaning system further comprises at least one

Heuid compostition.

The composition of claim 4, wherein said powder phase composition comprises said at
least one detersive surfactant and said gel phase composition comprises at least one rinse

aid polyrmer.

The composition of claim 4, wherein said powder phase composition comprises said at
feast one detersive surfactant and said gel phase composition comprises at least one

enzyme.

The composition of claim 4, wherein said powder phase composition comprises said at
least one detersive surfactant and said gel phase composition comprises at least one

catalyst compound suitable for activating a bleaching systemn or composition.

The composition of claim 4, wherein said powder phase composition comprises at least
one detersive surfactant and said gel phase composition compriscs at least one fabric

conditioning compound or composition.

The composition of claim 1, wherein said at least one detersive surfactant is selected from
the group consisting of anionic surfactants, nonionic surfactants, zwittcrionic surfactants,

ampholytic surfactants and cationic surfactants.
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The composition of claim 18, wherein said at least one detersive surfactant is an alkylene

sulfotatty acid salt.

The composition of claim 19, wherein said g-sulfofatty acid salt or estercorapound is a

methylester sulfonate of a fatty acid.

The composition of claim 1, wherein said composition is formulated so as to be suitable

for use in an gutomatic dishwashing method for removing soils from dishware.

The composition of claim 1, wherein said composition is formulated so as to be suitable

for use in an automatic laundering method for rewoving soils from fabrics.

The cornposition of claim 22, wherein said automatic laundering method is performed

using a washing machine, a tergetometer or an equivalent device.

The composition of claim 21 or claim 22, wherein said soils are selected from the group
consisting of oil-containing soils, carbohydrate-containing soils, protein-containing soils,

tannin-containing soils and particulate sotls.
A method of removing seoils from soiled dishware, comprising:

placing said soiled dishware into the chamber of an automatic dishwashing

machine that comprises at least one dosing compartiment;

placing at lcast one of the single-compartment unit dose compositions of any

one of claims 1-16 into said dosing compartroent; and

introducing water into the chamber of said machine and washing said dishware
in an aqueous environment in said machine under conditions favoring the
release of the cleaning system into the chamber of said machine such that the
components of said cleaning system contact said dishware and remove said soils

from said dishware.

The method of claim 25, wherein said soils are selected from the group consisting of otl-
containing  soils, carbohydrate-containing soils, protein-containing soils, tannin-

containing soils and particulate soils.
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A method of removing soils from soiled fabrics, comprising:

placing said soiled fabrics into the chamber of an automatic fabric-laundering

machine;

placing at least onc of the single-compartment unit dose compositions of any

one of claims 1-13 and 15-17 into said fabric-washing machine; and

introducing water into the chamber of said machine and washing said fabrics in
an aqueous environment in said machine under conditions favoring the release
of the cleaning system into the chamber of said wachine such that the
components of said cleaning system contact said fabrics and remove said soils

from said fabrics.

The method of claim 27, wherein said single-compartment unit dose composition 1s
placed into the chamber of said fabric-washing machine prior to introducing water into

the chamber of said machine.

The method of claim 27, wherein saild single-compartment unit dose composition 18
g F
placed into the chamber of said fabric-washing machine after introducing water into the

chamber of said machine.

The method of claim 27, wherein said soils are sclected from the group consisting of oil-
containing  soils, carbohydrate-containing  soils, protein-coutaining  soils, taouin-

containing soils and particulate soils.

The method of claim 27, wherein said automatic fabric-laundering machine is a washing

machine, a tergetometer or an equivalent device.
A methoed for producing a multi-phase unit dose detergent composition, comprising:

producing at least two different phase form compositions sclected from the
group consisting of a solid powder phase, a solid gel phase, and a liquid phase,
wherein at least one of said at lcast two different phase form compositions

comprises at least one detersive surfactant;

providing a single-chamber water-soluble container;
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sequentially layering said at lcast two different phase form compositions into
sard container such that said at least two differcut phases demonstrate little or no

visible intermixing at the interphase between said phases; and
sealing said container.

The method of claim 32, wherein said single-chamber container is a formed, sealed pouch

produced from a water-soluble polymer or film.

The method of claim 32, wherein said single-chamber pouch is produced from a

polyvinylalcohol (PVOH) filw.

The method of clairo 32, wherein said at least two differcut phase forra compositions are

at least one powder phase composition and at least one gel phase composition.

The method of claim 35, wherein said composition comprises a powder/gel ratio sciccted
from about 90% powder to about 10% gel, about 89% powder to about 11% gel, about
8&% powder to about 12% gel, about 87% powder to about 13% gel, about 86% powder

to about 14% gel, and about 82% powder to about 18% gel.

The method of claim 35, wherein said multi-phase unit dose detergent composition

comprises a powder/gel ratio of about 86% powder to about 14% gel.

The method of claim 35, wherein said multi-phase unit dose detergent composition

comprises a powder/gel ratio of about 87% powder to about 13% gel.

The method of claim 35, wherein said multi-phase unit dose detergent composition

corprises a powder/gel ratio of about 8RY% powder to about 12% gel.

The method of claim 35, wherein said multi-phase unit dose detergent composition

compriscs a powder/gel ratio of about 89% powder to about 11% gel.

The method of claim 35, wherein said multi-phase unit dose detergent composition

compriscs a powder/gel ratio of about 88.89% powder to about 11.11% gel.
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42, The method of claim 35, wherein said gel phase composition comprises from about 70%
to about R0% dipropylene glycol, from about 10% to about 20% water, and from about

1% to about 10% sodium stearaie.

43. The method of claim 35, wherein said gel phase composition comprises about 76%

dipropylenc glycol, about 18% water, and about 5% sodium stearate.

44, The method of clairn 32, wherein said at least two different phase form compositions are

at least one gel phase compaosition and at least one hiquid composition.

45. The method of clairo 32, wherein said at least two differcut phase form compositions are

at least one powder phase composition and at {cast one liguid composition.

46. The method of claim 35, wherein said multi-phase unit dose detergent composition

further comprises at least oue Hauid composition.

47.  The wethod of claim 35, wherein said powder phase composition comprises said at least
one detersive surfactant and said gel phase composition comprises at least one rinse aid

polymer.

48.  The method of claim 35, wherein said powder phase composition comprises said at least

one detersive surfactant and said gel phase composition comprises at least one enzyme.

49, The method of claim 35, wheremn said powder phase composition comprises said at least
one detersive surfactant and said gel phase composition comprises at least one catalyst

corpound suttable for activating a bleaching systern or coraposition.

i
o«

The method of claim 35, wheretn said powder phase composition comprises at least one
detersive surfactant and said gel phase composition comprises at least one fabric

conditioning compound or composition.

St The method of claim 35, wherein said at least one detersive surfactant 18 selected from the
group consisting of anionic surfactants, nonionic surfactants, zwitterionic surfactants,

arapholytic surfactants and cationic surfactants.

(921
g\)

The racthod of claim ST, wherein said at least one detersive surfactant is an g-sulfofatty

acid salt or ester.
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The method of claim 52, wherein said e-sulfofatty acid salt or cster is a methylester

sulfovate of a fatty acid.

The method of claim 32, wherein said different phase form compositions are formulated
so as to be suitable for use in an automatic dishwashing method for removing soils from

dishware.

The method of claim 32, wherein said composition is formulated so as to be suitable for

use in an automatic laundering method for revooving soils from fabrics.

The method of claim 54 or claim 55, wherein said soils are selected from the group
consisting of oil-containing soils, carbohydrate-containing soils, protein-containing soils,

tannin-containing soils and particulate soils.

A multi-phase unit dose detergent composition produced according to the rocthod of

claim 32.
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