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and Washing. A second approach may be to repeatedly treat
the fabric or ?ber surface during the laundering or other fabric

treatment process. With this approach, the stain repellency
CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the bene?t of priority to
US. Provisional Application Ser. No. 61/384,449, ?led Sep.
20, 2010, Which is herein incorporated by reference.
FIELD OF INVENTION
[0002]

The present invention is related to fabric care com

positions that result in improved stain repellency for fabrics

characteristics may be reneWed With each treatment or after a

speci?c time.
[0008]

The lotus effect describes the observed super hydro

phobic and self-cleaning property exhibited by the leaves of
the lotus plant. Although lotuses tend to groW in muddy
climates, the leaves exhibit a natural cleaning mechanism.
The microscopic structure and surface chemistry of the leaves
prevent them from being Wetted by liquids having a contact
angle of greater than 90° to an unstructured surface of the
same material. Since Water droplets may have a contact angle

treated With the fabric care compositions. The fabric care

of up to 170°, the droplets roll off the leaf ’s surface, taking

compositions includes a stain repellency composition com
prising a hydrophobic ?uid and a particulate material and also
containing a deposition aid Which provides for uniform and

mud and other contaminants With them. Application of a
similar structure to a fabric or ?ber surface may enhance stain

repellency.

higher e?iciency deposition of the stain repellency composi

[0009]

tion on the surface of a textile material.

position must demonstrate complete and uniform coverage

For effective stain repellency, any fabric care com

for the treated garment. Depositing a uniform layer of a stain
BACKGROUND OF INVENTION

repellency formulation onto a fabric or ?ber surface presents

[0003] Improved removal of soils and stains is a constant
aim for laundry detergent manufacturers. In spite of the use of
many effective surfactants and polymers, and combinations
thereof, many products still do not achieve complete removal

various challenges and di?iculties. Development of deposi
tion aids Which provide for uniform application of stain repel
lency formulations are required.

of greasy/oily stains, colored stains and particulate soils.

[0010] Consumers Would bene?t from fabrics With
enhanced stain repellency, particularly for fabrics and gar

[0004]

An additional demand from consumers is instant or

ments that they currently oWn or are not fabricated from

rapid stain removal at the time that the staining event occurs,
so that there is no residual staining of clothes or fabrics due to

materials With inherent stain repellency characteristics. A

accidental staining.

fabric care composition that can be used to treat fabric, as a
one-time treatment or With repeated treatments, and enhance

[0005] Fabric, especially clothing, can become soiled With
a variety of foreign substances ranging from hydrophobic
stains (grease, oil) to hydrophilic stains (clay). The level of

the stain repellent characteristics of the fabrics Would provide

cleaning Which is necessary to remove these foreign sub
stances depends to a large degree upon the amount of stain

SUMMARY OF INVENTION

present and the degree to Which the foreign substance has
contacted the fabric ?bers. An effective cleaning formulation
is typically comprised of many technologies that aid in

a bene?t to consumers and other end users.

[0011]

The present disclosure relates to fabric care compo

sitions for treating textiles. The treated textiles display
improved stain repellency compared to textiles treated With

removal of a variety of soils. Unfortunately, due to cost and
formulation constraints, it is rare to ?nd a cleaning formula

conventional fabric care compositions.

tion that effectively incorporates each of the above cleaning

sure provides a fabric care composition comprising an emul

[0012]

According to one embodiment, the present disclo

technologies to completely remove all of the target soils and

sion. The emulsion comprises a mixture comprising a hydro

stains on fabrics or textiles. Further, the stain removal process

can be tough and time consuming, While incomplete or unsat
isfactory stain removal can be frustrating and result in a

phobic ?uid comprising silicone containing moieties or
?uorine containing moieties, Wherein the hydrophobic ?uid
is dispersible in Water; and a particulate material having a

ruined garment.
[0006] One approach includes soil release polymers Which
operate by mechanisms such as providing a “strippable ?lm”

particle siZe ranging from about 1 nm to about 10,000 nm; and
an amphoteric or cationic oligomeric/polymeric deposition
aid.

of hydrophilic polymer or other composition that can coat the
fabric surface and, at least to some extent, prevent attachment
of oily soils to fabric surfaces. The polymer may then be
removed during the laundering or other fabric treatment pro
cess, removing the oily soil at the same time.
[0007] Alternatively, treating the fabric so that stains and
soils do not effectively bind to the fabric or ?ber surface may

provide improved cleaning of fabrics. In this approach, the
stain or soil do not bind or form strong attractive interactions

With the fabric surface and can be readily removed from the
fabric surface upon laundering or other treatment process.
One approach may be to treat the fabric or ?ber surface during
the manufacturing process to form the desired fabric or ?ber
surface that exhibits the desired stain repellency. With this
approach, one drawback may be reduced stain repellency
over time due to exposure to adverse environmental effects

[0013]

In another embodiment, the present disclosure pro

vides a fabric care composition comprising a mixture com

prising a hydrophobic ?uid comprising silicone containing
moieties or ?uorine containing moieties, Wherein the hydro
phobic ?uid is dispersible in Water; and a particulate material
having a particle siZe ranging from about 1 nm to about
10,000 nm; an amphoteric or cationic oligomeric/polymeric

deposition aid; and a surfactant quencher.
[0014] In still another embodiment, the present disclosure
provides a fabric care composition comprising a mixture

comprising a hydrophobic ?uid comprising silicone contain
ing moieties or ?uorine containing moieties, Wherein the
hydrophobic ?uid is dispersible in Water; and a particulate
material having a particle siZe ranging from about 1 nm to
about 10,000 nm; an amphoteric or cationic oligomeric/poly
meric deposition aid; a surfactant quencher; and a dispersant
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aid selected from the group consisting of a non-ionic surfac
tant, a polymeric surfactant, a silicone-based surfactant, and
combinations thereof.

[0015]

In still another embodiment, the present disclosure

provides a fabric care composition comprising a mixture

comprising a hydrophobic ?uid comprising silicone contain
ing moieties or ?uorine containing moieties, Wherein the
hydrophobic ?uid is dispersible in Water; and a particulate
material having a particle siZe ranging from about 1 nm to
about 10,000 nm; an amphoteric or cationic oligomeric/poly
meric deposition aid; and a dispersant aid selected from the
group consisting of a non-ionic surfactant, a polymeric sur
factant, a silicone-based surfactant, and combinations
thereof.
[0016] Still other embodiments of the present disclosure

provide a method for providing improved stain repellency for
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[0020] As used herein, the articles including “the , a and
“an” When used in a claim or in the speci?cation, are under
stood to mean one or more of What is claimed or described.

[0021]

As used herein, the terms “include”, “includes” and

“including” are meant to be non-limiting.
[0022] As used herein, the term “plurality” means more
than one.

[0023]

As used herein, the terms “fabric”, “textile”, and

“cloth” are used non-speci?cally and may refer to any type of
?exible material consisting of a netWork of natural or arti?cial

?bers, including natural, arti?cial, and synthetic ?bers, such
as, but not limited to, cotton, linen, Wool, polyester, nylon,
silk, acrylic, and the like, including blends of various fabrics
or ?bers.

[0024] As used herein, the term “deposition aid” means a
compound or composition that assists in deposition of a sub

a textile comprising treating a surface of a textile With a fabric

stance on a surface, such as the surface of a fabric or ?ber

care composition comprising an mixture comprising a hydro
phobic ?uid, a particulate material, an amphoteric or cationic

during a treatment or laundering process. Deposition aids

may alloW for complete and uniform deposition of the sub

oli gomeric/polymeric deposition aid, and Water, Wherein the

stance on the fabric surface.

fabric care composition deposits on at least a portion of the

[0025]

textile ?ber surface. The amphoteric or cationic oligomeric/

inorganic man-made polymeriZed siloxanes or polysiloxane

As used herein, the term “silicone” means a organic

polymeric deposition aid comprises a cationic polymer

comprising primarily a silicon and oxygen backbone and

selected from the group consisting of a cationic polysaccha

having the general formula [R2SiO]n Where R may be, for
example, hydrogen, substituted or unsubstituted alkyl, ‘OH

ride, a cationic guar, a cationic lignin, a cationic polymer, an

amine containing polymer, an amide containing polymer and
combinations of any thereof.

or alkoxy.
[0026] As used herein, the term “silicone resin” means a

DETAILED DESCRIPTION OF THE INVENTION

type of silicone material formed by branched, cage-like oli
gosiloxanes With the general formula RnSiXmOv/z, Where R is

De?nitions

a non-reactive organic sub stituent and X is a functional group
such as H, OH, C1, or OR. The functional groups are con

densed to give highly crosslinked, insoluble polysiloxane
[0017]

As used herein, the term “stain repellency” means

that the soil or staining materials do not form a strong attrac
tive bond With the fabric or ?ber surface and may readily be
removed during the laundering process or other treatment

process. As used herein, “stain repellency” may also include
preventing the deposition of stain forming materials on a
fabric or ?ber surface, protecting the fabric or ?ber surface
from stain forming materials and release of a staining mate
rial from the surface of the fabric or ?ber material.
[0018] As used herein the term “fabric care compositions”

netWorks. For R:methyl, there are four possible functional

siloxane monomeric units: “M”:Me3SiOl/2, “D”:Me2SiO2/
2, “T”:MeSiO3/2, and “Q”:SiO4/2. Different silicone resins
may be indicated by the primary units in their structure. For
example, a M resin is made primarily of M units, an MQ resin
is made primarily of M and Q units, and MDT resin is made
primarily of M, D, and T units, etc.
[0027] As used herein, the term “surfactant quencher”
means a compound or composition that binds to, or reacts
With a surfactant to remove or otherWise deactivate unWanted

includes compositions and formulations designed for treating

surfactant in a mixture.

textiles and fabrics, such as, but not limited to, laundry clean

[0028] As used herein, the term “average molecular
Weight” refers to the average molecular Weight of the polymer
chains in a polymer composition. Average molecular Weight

ing compositions and detergents, laundry soap products, fab
ric softening compositions, fabric enhancing compositions,

fabric freshening compositions, laundry preWash, laundry
pretreat, laundry additives, spray products, and the like an
may have a form selected from granular, poWder, liquid (in

cluding heavy duty liquid (“HDL”) detergents), gels pastes,
bar form, unit dose, and/or ?ake formulations, laundry deter
gent cleaning agents, laundry soak or spray treatments, and
pre-treatments, fabric treatment compositions, dry cleaning
agent or composition, laundry rinse additive, Wash additive,
post-rinse fabric treatment, ironing aid, unit dose formula
tion, delayed delivery formulation, and the like. Such com

may be calculated as either the Weight average molecular

Weight (“MW”) or the number average molecular Weight
(“Mn”). Weight average molecular Weight may be calculated

using the equation:
where N. is the number of molecules having molecular Weight
M. Number average molecular Weight may be calculated

using the equation:

positions may be used as a pre-laundering treatment, a post
laundering treatment, or may be added during the rinse or

The Weight and number average molecular Weight may be

Wash cycle of the laundering operation.

measured according to gel permeation chromatography

[0019]

As used herein, the term “comprising” means vari

ous components conjointly employed in the preparation of

(“GPC”), siZe exclusion chromatography, or other analytical
methods.

the composition or methods of the present disclosure.

[0029]

Accordingly, the terms “consisting essentially of” and “con

tion levels are in reference to the active portion of that com

sisting of” are embodied in the term “comprising”.

ponent or composition, and are exclusive of impurities, for

Unless otherWise noted, all component or composi
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example, residual solvents or by-products, Which may be
present in commercially available sources of such compo
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viscosity of the fabric care composition may be less than 400
cP and in other embodiments, the viscosity may be less than

nents or compositions.

150 cP.

[0030]

[0035] According to various embodiments, the hydropho

All percentages and ratios are calculated by Weight

unless otherwise indicated. All percentages and ratios are
calculated based on the total composition unless otherWise
indicated.
[0031] It should be understood that every maximum

numerical limitation given throughout this speci?cation

bic ?uid comprising silicon containing moieties or ?uorine
containing moieties may comprise one or more compounds

selected from the group consisting of a ?uoropolymer; poly
organosiloxane ?uid compounds; a polysiloxane; an amino

silicone; a polydialkyl siloxane; organofunctional silicones;
cyclic silicones; cationic silicones; a silicone elastomer; a
silicone polyether; a silicone quaternary compound; a sili

includes every loWer numerical limitation, as if such loWer
numerical limitations Were expressly Written herein. Every

cone phosphate; a silicone betaine; a silicone amine oxide; an

minimum numerical limitation given throughout this speci?

alkylated silicone; a ?uorinated silicone; an alkylated silicone

cation Will include every higher numerical limitation, as if
such higher numerical limitations Were expressly Written

polyether; a silicone polyether ester or carboxylate; a reactive
silicone comprising one or more alcohol, isocyanate, acrylate
or vinyl group; an epoxy silicone; a silicone ester; a polyacry
late; a polymethacrylate; a polystyrene; a polyurethane; a
polyester; a Wax; and various combinations of any thereof. In

herein. Every numerical range given throughout this speci?
cation Will include every narroWer numerical range that falls
Within such broader numerical range, as if such narroWer

numerical ranges Were all expressly Written herein.

Fabric Care Compositions
[0032]

The present disclosure provides for fabric care com

positions Which provide improved stain repellency for fabrics
treated With the fabric care composition. Improved stain

repellency includes, for example, reduced binding of staining
materials to the fabric or ?ber surface such that the staining
material is readily removed from the fabric or ?ber surface

using standard laundering protocols. The fabric care compo
sition can be in the form ofa single use composition (i.e., the
fabric, garment or article may be treated once or at least

various embodiments, the hydrophobic ?uid may be a poly
organosiloxane ?uid compound, such as a silicone, for
example those disclosed in German Patent No. DE 10 2006

032,456.
[0036]

In one embodiment, the hydrophobic ?uid may be a

polysiloxane ?uid comprising about 50% to about 99.99% by
Weight of one or more polyorganosiloxanes ?uid compounds,
at least 0.01% by Weight of one or more silicone resins, and
Water. The one or more polyorganosiloxanes ?uid com

pounds may contain at least 80 mole % (mol %) of units

having general formulas Ia, Ib, II, and III, beloW.
RIZSIOQ/Z)

infrequently to maintain the stain repellency character) or
may be in the form of a multiple use composition (i.e., the
fabric, garment, or article may be repeatedly treated With the

(Ia)

RlaR2bSiOQ/2)

(1b)

R33SiOu/2)

(H)

R32R4SiO(1/2)

(III)

composition to restore the stain repellency characteristics).
When treated With the fabric care composition, the fabric or

?ber surface may be coated With the stain repellent coating
comprising a hydrophobic ?uid and a particulate material.

Referring to formula I, “a” may have a value of 0, l, or 2 and
“b” may have a value of l, or 2, provided that the sum of “a”

[0033] Without being limited by any theory, the coating

and “b” equals 2 (i.e., a+b:2). According to one embodi
ments, each R1 may independently be a hydrocarbon residue

may provide an irregular hydrophobic surface, Where the
resulting coated stain repellent fabric has a coating compris
ing an emulsion of the hydrophobic ?uid and particulate
material. The particulate material and the hydrophobic ?uid
make a rough, irregular, or topographic coating on the fabric
surface to Which staining materials cannot effectively bind.

For example, one potential mechanism preventing effective
stain binding may be similar to the lotus effect. As used
herein, the term “lotus effect” may include a super-hydropho
bic and self-cleaning property such as is observed With the

leaves of the lotus plant. According to this theory, micro
scopic structure and surface chemistry of the coated fabric
prevent them from being Wetted by liquids or staining mate
rials having a contact angle of greater than 90° to an uncoated
surface of the same material. As a result, liquids do not adhere
to the coated surface and instead tend to bead up and roll off

the surface, picking up and Washing aWay debris and other
materials from the fabric surface.
[0034] According to certain embodiments, the fabric care
composition may comprise a suspension or an emulsion com

prising a hydrophobic ?uid comprising silicon containing
moieties or ?uorine containing moieties, a particulate mate
rial having a particle siZe ranging from about 1 nanometer
(nm) to about 10,000 nm, and an amphoteric or cationic

With from 1 to 40 carbon atoms and Which may optionally be
substituted With one or more halogens (such as iF, 4C1, and
iBr). Hydrocarbon residues With from 1 to 40 carbon atoms

include straight chained residues and branched residues.

According to various embodiments, each R2 may indepen
dently be an aminoalkyl residue having the general formula
IV:

iRSiNRGRT

(IV)

[0037] According to formula IV, each R5 may indepen
dently be a divalent hydrocarbon residue With from 1 to 40
carbon atoms. Further, each R6 may independently be a
monovalent hydrocarbon residue With from 1 to 40 carbon
atoms, a hydrogen, a hydroxymethyl, or an alkanoyl residue
(i.e., a 4C(:O)iOR residue, Where R is an hydrocarbon
residue With from 1 to 40 carbon atoms, Which may optionally
be substituted With one or more halogens). Each R7 may

independently be a residue having the general formula V:

*(R8*NR6)X*R6,

(V)

Where “x” is an integer having a value ranging from 0 to 40;
and each R8 may independently be a divalent residue having

the general formula VI:

oligomeric or polymeric deposition aid. In speci?c embodi
ments, the fabric care composition may have a viscosity suit

able to provide a uniform distribution during the laundry
treatment process. For example, in certain embodiments, the

Where “y” is an integer having a value ranging from 1 to 6; and
each R9 may independently be iH or a hydrocarbon residue
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With from 1 to 40 carbon atoms. Alternatively in formula IV,

R6 and R7 together With the nitrogen atom may come together
to form a cyclic organic residue With from 3 to 8 4CH2i
units and Where nonadj acent iCHZi units may optionally
be replaced by a unit chosen from 4C(:O)i, iNHi,
iOi, and iSi. Referring to formulas II and III, each R3
may independently be a hydrocarbon residue With from 1 to
40 carbon atoms and Which may optionally be substituted
With one or more halogens (such as iF, 4C1, and iBr).

Referring to formula III, each R4 may independently be ‘OR
or iOH, Where R is a hydrocarbon residue With from 1 to 40

carbon atoms and Which may optionally be substituted With
one or more halogens (such as iF, iCl, and iBr).

[0038]

According to embodiments of the polyorganosilox

ane ?uid compound, the ratio of units of formula Ito the sum
of units of formulae II and III Within the one or more polyor

ganosiloxane ?uid compounds may range from about 0.5 to
about 500, the average ratio of units of formula II to units of
formula III Within the one or more polyorganosiloxane ?uid

Mar. 29, 2012

of units of the general formulae VII to X is preferably at least
0.01, particularly at least 0.2, preferably at most 3 .5, and more
preferably at most 0.5.

[0042] Further, according to embodiments Where the
hydrophobic ?uid is a polysiloxane ?uid comprising 100
parts by Weight of the one or more polyorganosiloxane ?uid
compounds, the ?uid further comprises Water. Water used in
the various embodiments of the hydrophobic ?uids may
include Water that is completely demineraliZed Water or Water

that contains various concentrations of salts (inorganic salts
and/or organic salts). Preferred embodiments include com
pletely demineraliZed Water. In one embodiment the hydro

phobic ?uidmay comprise a maximum of 5 parts by Weight of
Water. In other embodiments Where the hydrophobic ?uid is
an emulsion, the ?uid may comprise at least 5 parts by Weight
of Water and in preferred embodiments at least 10 parts by

Weight of Water and, optionally, less than 5 parts by Weight of
an emulsi?er.

[0043] The monovalent hydrocarbon residues R, R1, R3,
R6, R9, and R1 0 may independently be halogen substituted (as

compounds may range from about 1.86 to about 100, and the

described above, preferably iF, and 4C1), linear, cyclic,

one or more polyorganosiloxane ?uid compounds may have
an average amine number of at least about 0.01 meq/g of

branched, aromatic, saturated, or unsaturated. In speci?c

polyorganosiloxane ?uid compound. In other embodiments,
the average ratio of units of formula II to units of formula III
Within the one or more polyorganosiloxane ?uid compounds
may range from about 5 to 99, in certain cases from about 7 to
80, or from about 8 to 50 or even from about 10 to 30.

[0039] According to embodiments Where the hydrophobic
?uid is a polysiloxane ?uid comprising 100 parts by Weight of
the polyorganosiloxanes ?uid compounds as described
herein, the ?uid further comprises at least 0.01% by Weight of
one or more silicone resins, Which may contain at least 80 mol

% of units of general formulas VII, VIII, IX, and X:

embodiments, the monovalent hydrocarbon residues R, R1,
R3, R6, R9, and R10 may independently have from 1 to 6
carbon atoms, Which in particular embodiments may be alkyl
residues and phenyl residues. In particular embodiments, the

monovalent hydrocarbon residues R, R1, R3, R6, R9, and R10
may independently be methyl, ethyl, or phenyl.
[0044] The divalent hydrocarbon residues R5 may indepen

dently be halogen substituted (as described above, preferably
iF, and iCl), linear, cyclic, branched, aromatic, saturated,
or unsaturated. In speci?c embodiments, the R5 residues may
independently have from 1 to 10 carbon atoms or even may be
a 1 to 6 carbon atom alkylene residue, such as, for example, a

propylene residue.
[0045] Referring to the R6 residues, according to various
embodiments the R6 residues may independently be alkyl and
alkanoyl residues With preferred halogen substitution includ
ing iF and 4C1. In speci?c embodiments, Where the R6
residue is alkanoyl, the alkanoyl may have the general for
mula iC(:O)4ORl 1, where R1 l is a hydrocarbon residue
having from 1 to 40 carbon atoms and Which may optionally

Where each R10 may independently be iH, iOH, 40R

be substituted With one or more halogens. In particular

(Where R is as de?ned above), or a hydrocarbon residue With
from 1 to 40 carbon atoms and Which may optionally be
substituted With one or more halogens (such as iF, 4C1, and
iBr). Further, for the various embodiments of the one or
more silicone resins, at least about 20 mol % of the units may

embodiments, each R6 residue may independently be methyl,
ethyl, cyclohexyl, acetyl, or iH.

be selected from the group consisting of the general formulae
IX and X and a maximum of 10 Weight percent (Wt %) of the
R10 residues in the resins may be iOH or iOR residues. In
other embodiments, a maximum of 3% or even 1% may be

[0046] According to certain embodiments Where the R6 and
R7 form a cyclic residue With the nitrogen atom, the cyclic
residue may include pentacycles and hexacycles, such as, but
not limited to, residues of pyrrolidine, pyrrolidino-2-one, pyr
rolidino-2,4-dione, pyrrolidino-3-one, pyraZol-3 -one, oxaZo

lidine, oxaZolidin-2-one, thiaZolidine, thiaZolidin-2-one, pip
eridino, piperaZine, piperaZine-2,5-one, and morpholine.

desired.

[0047]

[0040] The silicone resins may preferably be MQ silicon
resins (MQ) comprising at least 80 mol % of units, preferably

pendently have a structure such as 4CH2NR6R7, i(CH2)

at least 95 mol % and particularly at least 97 mol % of units of
the general formulae VII and X. The average ratio of units of
the general formulae VII to X is preferably at least 0.25,

embodiments, the R2 residues may independently be amino

particularly at least 0.5, preferably at most 4, and more pref
erably at most 1.5.

[0041] The silicon resins may also preferably be DT sili
cone resins (DT) comprising at least 80 mol % of units,
preferably at least 95 mol % and particularly at least 97 mol %
of units of the general formulae VII and X. The average ratio

In speci?c embodiments, the R2 residues may inde

3NR6R7, or i(CH2)3N(R6)((CH2)2N(R6)2); and in particular
ethylaminopropyl and/or cyclohexylaminopropyl residues.
[0048]

Referring still to the one or more polyorganosilox

ane ?uid compounds, according to certain embodiments of
formula I the value of “b” may be 1 or 2 and in particular
embodiments, the sum of a+b may have an average value of

1.9-2.2. In certain embodiments of formulaV, the value of “x”
may be 0 or may range from 1 to 18, and preferably from 1 to

6. In certain embodiments of formula VI, the value of “y” may

US 2012/0077725 A1
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be 1, 2, or 3. In preferred embodiments of the polyorganosi
loxane ?uid, the polyorganosiloxane may contain at least 3
and in speci?c embodiments at least 10 units having the
general formula I.
[0049] According to various embodiments of the polyorga
nosiloxanes having aminoalkyl groups, the ratio of units

monohexyl ether, ethylene glycol monomethyl ether, ethyl

according to formula I to the sum of units of formulae II and
III is from 0.5 to 500, the ratio of units of formula II to units
of formula III is from 1.86 to 100, and the polyorganosilox
anes may have an amine number of at least 0.01 meq/g of the
polyorganosiloxane or in speci?c embodiments at least 0.1

[0054] Referring to the particulate materials of the emul
sion, various embodiments of the particulate material may

ene glycol monoethyl ether, diethylene glycol dimethyl ether,
and diethylene glycol diethyl ether. Suitable mono- or poly
alcohols and their ethers for solvents according to certain
embodiments may have a boiling point or boiling range of a
maximum of 2600 C. at 0.1 MPa.

comprise an inelastic solid particulate and/ or an elastic solid

particulate. Particulates refer to relatively small, solid par
ticles having a form such as a granule, pulverulents, spheres,

meq/g, and some at least 0.3 meq/g of the polyorganosilox

aggregates, agglomerates, and combinations thereof. Particu

ane. Some embodiments may have the amine number of the
polyorganosiloxane ?uid as being a maximum of about 7

example, cubic, rod-like, polyhedral, spherical, rounded,

meq/g. Others may have a maximum of about 4.0 meq/ g, and
yet others may have a maximum of 3.0 meq/ g polyorganosi
loxane ?uid. In speci?c embodiments, the ratio of the units of

lates may have any shape or combination of shapes, for

angular, irregular, needle-like, ?ake-like, ?ber-like, or rod
like randomly-sized irregular shapes. Particulates may be

formula I to the sum of units of formula II and III may be at

formed from organic materials, inorganic materials, or a com
bination of organic and inorganic materials and may be natu

least 10 or even at least 50 and a maximum or 250 or even a

ral, synthetic or semi-synthetic. The particulates may have

maximum of 150. Further, in other embodiments, the ratio of

surface charges or the surface can be modi?ed With organic or

the units II to III may be at least 3 or even at least 6 and a
maximum of 70 or even a maximum of 50.

inorganic materials, such as surfactants, polymers, and other
inorganic materials. The surface of the particulate material

[0050] The viscosity of the polyorganosiloxane ?uids (at

may be charged through a static development or With the

250 C.) according to various embodiments may be at least 1
mPa-s and in speci?c embodiments at least 10 mPa~s. In
certain embodiments the viscosity may have a maximum

attachment of various ionic groups directly or linked via a

value of 100,000 mPa~s, or even a maximum of 10,000 mPa~s.
[0051] Referring to the one or more silicone resins (for

example an MQ resin) of the embodiments of the hydropho
bic ?uid described herein, certain embodiments of the hydro
phobic ?uid may comprise at least 0.01% by Weight, or 2% by
Weight or even at least 4.7% by Weight of the one or more

silicone resins. Various embodiments of the hydrophobic
?uid may comprise a maximum of 90 parts by Weight or 50
parts by Weight or even a maximum of 30 parts by Weight of

the silicone resin. In speci?c embodiments, the hydrophobic
?uid may comprise a maximum of 17% by Weight of the
silicone resin and in particular embodiments a maximum of
10% by Weight of the silicone resin. Speci?c embodiments of
the silicone resins may comprise at least 95 mol % of units of
general formulae VII and X. According to various embodi
ments, the ratio of the units of general formula VII to units of
general formula X may be a maximum of 2.5 or, in certain
embodiments a maximum of 1.5. Speci?c embodiments of
the hydrophobic ?uids may have silicone resins Where a
maximum of 2.5% of the R10 residues are chosen from ‘OR
and iOH.

[0052] In certain embodiments, the MQ silicone resins may
additionally contain other silicone units such as, for example,
units having the general formulas of VIII and/or IX.

Rm2sio2/2

(VIII)

short, long or branched alkyl group to the material surface.
The surface charge or the particulate material may be anionic,
cationic, ZWitterionic, or amphoteric in nature.

[0055] Suitable inelastic solid particulates include, for
example, silicates, including synthetic silicates, such as syn
thetic layered silicate LAPONITE® additives (commercially
available from Southern Clay Products, Gonzales, Tex.,

USA), multilayered titania, silica, colloidal silica, polyethyl
ene oxide-LAPONITE®, clay, aluminum, metal oxide par

ticles, and various polymer-clay particles. Suitable elastic
solid particulates include, for example, silicone resin particu
lates, such as, but not limited to, silsesquioxane polymer
particulate, an M resin particulates, a Q resin particulates, a T
resin particulates, a D resin particulates, an MQ resin particu

lates, TQ resin particulates and various mixtures of any
thereof. According to speci?c embodiments, the elastic solid
particulate may be an MQ silicone resin particulate, a TQ
silicone resin particulate, or a mixture thereof. Other

examples of elastic solid particulates may include other poly
mer particles, such as, polymethylmethacrylate particles,

polystyrene particles, and various copolymer particles. In
those embodiments comprising inelastic solid particulates,
the inelastic solid particulates may have an average particle
siZe ranging from about 5 nm to about 10,000 nm, or even an

average particle siZe ranging from about 5 nm to 1,000 nm. In

those embodiments comprising elastic solid particulates, the
elastic solid particulates may have an average particle siZe
ranging from about 1 nm to about 10,000 nm, or even an

Rmsio3/2

(1x)

average particle siZe ranging from about 5 nm to about 200

where R10 is as described herein. In other embodiments, at
least about 20 mol % of the units may be selected from the

nm

group consisting of units of general formulae IX and X.

of the various aspects of the present disclosure may be in the

[0056]

The hydrophobic ?uid and the particulate material

[0053] According to certain embodiments, the hydropho

form of a suspension or an emulsion. In speci?c embodi

bic ?uid may further comprise one or more organic solvents,
such as, but not limited to, mono- or polyalcohols, for

ments, the hydrophobic ?uid and the particulate material are

example methanol, ethanol, n-propanol, isopropanol,
butanol, n-amylalcohol, i-amylalcohol, diethylene glycol and
glycerols; and mono- or polyethers, for example, dioxane,

tetrahydrofuran, diethyl ether, diisopropyl ether, propylene
glycol, ethylene glycol monobutyl ether, ethylene glycol

in the form of an emulsion. Various embodiments of the
emulsion may comprise one or more emulsi?ers. Suitable

emulsi?ers include, for example, hexyl glycol (2-hexoxy
ethanol); anionic surfactants, such as sodium lauryl sulfate
(SLS) and linear alkylbenZene sulfonate (LAS); cationic sur
factants, such as amine surfactants and amide surfactants;

US 2012/0077725 A1

nonionic surfactants, such as amine oxides and ethylene
oxide series. Other suitable emulsi?ers may be found, for

example, in “McCutcheon’s: Emulsi?ers and Detergents
International Edition,” M. Allured ed., McCutcheon Publica
tions.
[0057] Still other examples of emulsi?ers may include sor
bitan esters of fatty acids having 10 to 22 carbon atoms;

polyoxyethylene sorbitan esters of fatty acids having 10 to 22
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soybean protein, gelatin; ligninsulfonates; synthetic poly
mers, such as poly(meth)acrylic acid, copolymers of (meth)
acrylates With carboxy-functional comonomer units, poly
(meth)acrylamide, polyvinylsulfonic acids and the Water

soluble copolymers thereof; melamine formaldehyde

sulfonates, naphthalene formaldehyde sulfonates, styrene
maleic acid and vinyl ether-maleic acid copolymers; cationic
polymers, such as poly-DADMAC.

carbon atoms and an ethylene oxide content of up to 35

[0062] Partly hydrolyZed or completely hydrolyZed poly

percent; polyoxyethylene sorbitan esters of fatty acids having

vinyl alcohols having a degree of hydrolysis of from 80 to 100

10 to 22 carbon atoms; polyoxyethylene derivatives of phe

mol %, in particular partly hydrolyZed polyvinyl alcohols

nols having 6 to 20 carbon atoms on the aromatic and an

having a degree of hydrolysis of from 80 to 95 mol % are

ethylene oxide content of up to 95 percent; fatty amino- and
amidobetaines having 10 to 22 carbon atoms; polyoxyethyl
ene condensates of fatty acids or fatty alcohols having 8 to 22

preferred. Examples of these are partly hydrolyZed copoly

carbon atoms With an ethylene oxide content of up to 95

vinyl esters of saturated alpha-branched monocarboxylic

percent; fatty amine oxides having 10 to 22 carbon atoms;
fatty imidaZolines having 6 to 20 carbon atoms; fatty ami
dosulfobetaines having 10 to 22 carbon atoms; quarternary
emulsi?ers, such as fatty ammonium compounds having 10 to
22 carbon atoms; fatty morpholine oxides having 10 to 22
carbon atoms; alkali metal salts of carboxylated, ethoxylated

acids having 5 or 9 to 1 1 C atoms, dialkyl maleates and dialkyl
fumarates, such as diisopropyl maleate and diisopropyl fuma

alcohols having 10 to 22 carbon atoms and up to 95 percent of

ethylene oxide; ethylene oxide condensates of fatty acid
monoesters of glycerol having 10 to 22 carbon atoms and up
to 95 percent of ethylene oxide; mono- and diethanolamides

of fatty acids having 10 to 22 carbon atoms; phosphate esters.
[0058] It is Well knoWn in the area of emulsi?ers, the oppo
sition ions in the case of cationic emulsi?ers, the opposition
ion is a halide, sulfate or methylsulfate. Chlorides are the

most industrially available compounds.
[0059] The abovementioned fatty structures are usually the
lipophilic half of the emulsi?ers. A customary fatty group is
an alkyl group of natural or synthetic origin. Known unsatur

ated groups are the oleyl, linoleyl, decenyl, hexadecenyl and
dodecenyl radicals. Alkyl groups may be cyclic, linear or

mers of vinyl acetate With hydrophobic comonomers, such as

isopropenyl acetate, vinyl pivalate, vinyl ethylhexanoate,

rate, vinyl chloride, vinyl alkyl ethers, such as vinyl butyl
ether, ole?ns, such as ethene and decene. Examples of such
vinyl esters are those Which are offered as vinyl versatate

under the designations Veo Va®5, Veo Va®9, Veo Va®10 and
Veo Va®11. The proportion of the hydrophobic units is pref
erably from 0.1 to 10% by Weight, based on the total Weight
of the partly hydrolyZed polyvinyl alcohol. It is also possible
to use mixtures of said polyvinyl alcohols.

[0063]

Furtherpolyvinyl alcohols Which are most preferred

are partly hydrolyZed, hydrophobiZed polyvinyl acetates
Which are obtained by polymer-analogous reaction, for
example acetalation of the vinyl alcohol units With Cl- to
C4-aldehydes, such as butyraldehyde. The proportion of the
hydrophobic units is preferably from 0.1 to 10% by Weight,
based on the total Weight of the partly hydrolyZed polyvinyl
acetate. The degree of hydrolysis is from 80 to 95 mol %,
preferably from 85 to 94 mol %. Said protective colloids (PC)

branched. Other possible emulsi?ers are sorbitol monolau

are obtainable by means of processes knoWn to the person
skilled in the art.

rate/ ethylene oxide condensates; sorbitol monomyristate/eth
ylene oxide condensates; sorbitol monostearate/ethylene
oxide condensates; dodecylphenol/ethylene oxide conden
sates; myristylphenol/ethylene oxide condensates; octylphe

parts by Weight and particularly at most 30 parts by Weight
and preferably at least 0.1% by Weight of such protective
colloids (PC).

nyl/ ethylene oxide condensates; stearylphenol ethylene oxide
condensates; lauryl alcohol/ethylene oxide condensates;
stearyl alcohol/ethylene oxide condensates; decylaminobe
taine; cocoamidosulfobetaine; olylamidobetaine; cocoimida

Zoline; cocosulfoimidaZoline; cetylimidaZoline; 1-hydroxy
ethyl-2-heptadecenylimidaZoline; n-cocomorpholine oxide;
decyldimethylamine oxide; cocoamidodimethylamine oxide;
sorbitan tristearate having condensed ethylene oxide groups;
sorbitan trioleate having condensed ethylene oxide groups;

trimethyldodecylammonium chloride; trimethylstearylam
monium metho sulfate.
[0060] Speci?c embodiments may further comprise one or
more neutralizing agents, such as an acidic agent to loWer the

pH of the fabric care composition. Examples of suitable neu

traliZing agents include inorganic and organic acids, such as,
for example, HCl, HNO3, H2SO4, acetic acid and the like.
[0061] The optional emulsi?er may also comprise protec
tive colloids. Suitable protective colloids (PC) are polyvinyl

alcohols; polyvinyl acetals; polyvinylpyrrolidones; polysac
charides in Water-soluble form, such as starches (amylose and

[0064]

[0065]

The mixtures (M) preferably include at most 50

In particular embodiments of the fabric care com

positions, the hydrophobic ?uid and the particulate materials,
such as those hydrophobic ?uids and particulate materials

described herein, may be capable of forming cross-links. That
is, a plurality of cross-linking interactions, such as, but not
limited to, a cross-linking interaction selected from a covalent
bond, a polar-covalent bond, or a non-covalent bond or inter

action (including ionic bonds, hydrogen bonds, and van der
Waals type interactions), may be formed betWeen the particu
late material and the hydrophobic ?uid. For example in one
embodiment, a plurality of cross-links may be formed

betWeen the polyorganosiloxane having aminoalkyl groups
and the silicone resin particulate material.
[0066] According to certain embodiments of the fabric care
compositions of the present disclosure, the emulsion or sus

pension comprising the hydrophobic ?uid and the particulate
material may further comprise a solvent. In one embodiment,
the solvent may be Water. In other embodiments, the solvent
may be an organic solvent, such as those described herein,

including mono- andpolyalcohols and mono- and polyethers.

amylopectin), celluloses and the carboxymethyl, methyl,
hydroxyethyl and hydroxypropyl derivatives thereof, dex

Deposition Aid

trins and cyclodextrins; proteins, such as casein or caseinate,

meric/polymeric deposition aid, the deposition aid may be

[0067]

Referring noW to the cationic or amphoteric oligo
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capable of providing e?icient and uniform deposition of the
hydrophobic ?uid and the particulate material on at least a
portion of the surface of the fabric or ?ber. As used herein, the
term “uniform” means that the composition of the layer of the
hydrophobic ?uid and particulate material on one section of
the fabric or ?ber is substantially the same as other sections of
the fabric or ?ber. The deposition aid of the present disclosure
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ionic starch may comprise amylase, preferably a branched
cationic starch Will comprise more than 20% amylase.
[0071] In some embodiments, the cationic polysaccharide
deposition aid may be a cationic guar derivative having a

general formula (A):
(A)

may be a cationic or amphoteric oligomer or polymer or a

combination or blend of cationic and/or amphoteric oligo
mers and/or polymers that enhance the deposition of the
OH

fabric care composition onto the surface of the fabric or ?ber

R15

during the treatment process. Without Wishing to be bound by
any theory, it is believed that in order to drive the fabric care

Where G is a galactomannan backbone; R13 is a group

agent onto the surface of the fabric, the net charge of the
deposition aid, such as a positive net charge, may be used to

selected from CH3, CH2CH3, phenyl, a CS-C24 alkyl group
(linear or branched) and combinations thereof; R14 and R15
are groups independently selected from CH3, CH2CH3, phe

overcome repulsive interactions betWeen the fabric care agent
and the fabric surface. For example, many fabrics (such as

cotton, rayon, silk, Wool, etc.) are comprised of ?bers that
may have a slightly negative charge in aqueous environment.
In certain embodiments, an effective amphoteric or cationic

oli gomeric/polymeric deposition aid may be characterized by
a strong binding capability With the present fabric care agents
and compositions via physical forces, such as, van der Waals
forces, and/ or non-covalent chemical binds such as hydrogen

bonding and/or ionic bonding. In some embodiments, the
deposition aids may also have a strong af?nity to natural
fabric ?bers, such as cotton or Wool ?bers.

[0068] In particular embodiments, the deposition aids
described herein are Water soluble and may have ?exible

molecular structures such that they may associate With the
surface of a fabric care agent particle or hold several of the

particles together. Therefore, the deposition enhancing agent

nyl, and combinations thereof; and Z“ is a suitable anion. In
certain embodiments, the guar derivatives include guar

hydroxypropyl trimethyl ammonium chloride. Examples of
cationic guar gums are JaguarTM C13 and JaguarTM Excel,

available from Rhodia, Inc. (Cranberry, NI.)
[0072]

In one aspect, the fabric care and/ or treatment com

position may comprise from about 0.01% to about 10%, or
from about 0.05 to about 5%, or from about 0.1 to about 3%

of the deposition aid. Suitable deposition aids are disclosed

in, for example, US. application Ser. No. 12/080,358.
[0073]

In one aspect, the one or more deposition aids may

be a cationic polymer. In one aspect, the deposition aid may

comprise a cationic polymer having a cationic charge density
of from about 0.1 meq/g to about 23 meq/g from about 0.1
meq/ g to about 12 meq/g, or from about 0.3 meq/g to about 7
meq/g, at the pH of intended use of the composition. For

amine-containing polymers, Wherein the charge density

may typically not be cross-linked and typically does not have

depends on the pH of the composition, charge density is

a netWork structure.

measured at the pH of the intended use of the product. Such
pH Will generally range from about 2 to about 11, more

[0069]

According to certain embodiments of the fabric care

compositions of the present disclosure, the amphoteric or
polysaccharide, a cationic guar, a cationic lignin, a cationic

generally from about 2.5 to about 9.5. Charge density is
calculated by dividing the number of net charges per repeat
ing unit by the molecular Weight of the repeating unit. The
positive charges may be located on the backbone of the poly

polymer, an amine containing polymer, an amide containing

mers and/or the side chains of polymers. For example, for the

polymer, and combinations of any thereof. The term “cationic
polymer” refers to a polymer having a net cationic charge.

chloride With a monomer feed ratio of 70:30, the charge

cationic oligomeric/polymeric deposition aid may be a cat
ionic polymer selected from the group consisting of a cationic

copolymer of acrylamide and diallyldimethylammonium

Polymers containing amine groups or other protonatable

density of the feed monomers is about 3.05 meq/g. HoWever,

groups are included in the term “cationic polymer,” Wherein

if only 50% of diallyldimethylammonium is polymeriZed, the
polymer charge density is only about 1.6 meq/ g. The polymer

the polymer is protonated at the pH of intended use. In spe
ci?c embodiments, the cationic polymer may be a branched

charge density may be measured by dialyZing the polymer

cationic polymer. For example, according to certain embodi

With a dialysis membrane or by NMR. For polymers With

ments, the cationic polymer may be a branched cationic
polysaccharide, Wherein the polysaccharide has a fraction of
alpha-1,4-glycosidic linkages of at least about 0.01 up to

amine monomers, the charge density depends on the pH of the
carrier. For these polymers, charge density is measured at a
pH of 7.

about 1.0.

[0074] In one aspect, the cleaning and/or treatment compo
sition may comprise an amphoteric deposition aid polymer so
long as the polymer possesses a net positive charge. The
polymer may have a cationic charge density of from about
0.05 meq/g to about 12 meq/g.
[0075] Suitable polymers may be selected from the group

[0070] In another aspect, the fabric care composition and/or
treatment composition may comprise a deposition aid
selected from the group consisting of cationic or amphoteric

polysaccharides. Suitable cationic polysaccharides for the
various embodiments of the deposition aids described herein
include, but are not limited to, cationic cellulose derivatives,
cationic and amphoteric cellulose ethers, cationic or ampho
teric galactomannan, cationic guar gum derivatives, cationic
or amphoteric starches and derivatives, and cationic chitosan
and derivatives. In speci?c embodiments, the branched cat
ionic polysaccharides may be a branched cationic starch. For
example, according to one embodiment, the branched cat

consisting of cationic or amphoteric polysaccharides, poly
ethylene imine and its derivatives, and a synthetic polymer
made by polymeriZing one or more cationic monomers

selected from the group consisting of N,N-dialkylaminoalkyl

acrylate, N,N-dialkylaminoalkyl methacrylate, N,N-dialky
lamino alkyl acrylamide, N,N-dialkylaminoalkylmethacryla
mide, quaterniZed N,N dialkylamino alkyl acrylate, quater
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niZed N,N-dialkylaminoalkyl methacrylate, quatemiZed

able from Nalco Co, Naperville, Ill.). Suitable deposition aids

N,N-dialkylaminoalkyl acrylamide, quatemiZed N,N-dialky
laminoalkylmethacrylamide, methacryloamidopropyl-pen
tamethyl-1,3-propylene-2-ol-ammonium dichloride, N,N,N,
N',N',N",N"-heptamethyl-N"-3-(1-oxo-2-methyl-2
propenyl)aminopropyl-9-oxo-8-aZo-decane-1,4,10

include Polyquaternium-l, Polyquaternium-5, Polyquater
nium-6, Polyquatemium-7, Polyquaternium-8, Polyquater

triammonium trichloride, vinylamine and its derivatives,

allylamine and its derivatives, vinyl imidaZole, quatemiZed
vinyl imidaZole and diallyl dialkyl ammonium chloride and
combinations thereof, and optionally a second monomer

selected from the group consisting of acrylamide, N,N-di

alkyl acrylamide, methacrylamide, N,N-dialkyl methacryla
mide, Cl-Cl2 alkyl acrylate, Cl-Cl2 hydroxyalkyl acrylate,
polyalkylene glyol acrylate, Cl-Cl2 alkyl methacrylate,
Cl-Cl2 hydroxyalkyl methacrylate, polyalkylene glycol
methacrylate, vinyl acetate, vinyl alcohol, vinyl forrnamide,
vinyl acetamide, vinyl alkyl ether, vinyl pyridine, vinyl pyr
rolidone, vinyl imidaZole, vinyl caprolactam, and derivatives,
acrylic acid, methacrylic acid, maleic acid, vinyl sulfonic
acid, styrene sulfonic acid, acrylamidopropylmethane sul
fonic acid (AMPS) and their salts. The polymer may option
ally be branched or cross-linked by using branching and

nium-1 1,

Polyquatemium-14,

Polyquatemium-22,

Polyquatemium-28, Polyquaternium-30, Polyquatemium-32
and Polyquaternium-33, as named under the International

Nomenclature for Cosmetic Ingredients.
[0077] In one aspect, the deposition aid may comprise poly
ethyleneimine or a polyethyleneimine derivative. In another

aspect, the deposition aid may comprise a cationic acrylic
based polymer. In another aspect, the deposition aid may
comprise a cationic polyacrylamide. In another aspect, the

deposition aid may comprise a polymer comprising polyacry
lamide and polymethacrylamidoproply trimethylammonium
cation. In another aspect, the deposition aid may comprise

poly(acrylamide-N,N-dimethylaminoethyl acrylate) and its
quatemiZed derivatives. In this aspect, the deposition aid may
be that sold under the trade name Sedipur®, available from

BTC Specialty Chemicals, a BASF Group, Florham Park,
N]. In another aspect, the deposition aid may comprise poly

(acrylamide-co-methacrylamidopropyltrimethyl ammonium

mers include ethylene glycoldiacrylate divinylbenZene, and

chloride). In another aspect, the deposition aid may be a
non-acrylamide based polymer, such as that sold under the
trade name Rheovis® CDE, available from Ciba Specialty

butadiene. A suitable polyethyleneinine useful herein is that

Chemicals, a BASF group, Florham Park, N.J., or as dis

crosslinking monomers. Branching and cros slinking mono

sold under the trade name Lupasol® by BASF, AG, LugWig

shafen, Germany.
[0076] In another aspect, the deposition aidmay be selected
from the group consisting of cationic polysaccharides, cat
ionic hydroxy ethyl cellulose (such as Cat HEC polymer PK
having a molecular Weight of about 400,000 Daltons and a

charge density of 1.25 meq/g, commercially available from
DoW Chemical, Midland Mich.), cationic starches (such as

AkZo, EXP 5617-2301-28 (National Starch 126290-82),
available from National Starch, BridgeWater, N.J.), polyeth
ylene imine and its derivatives, poly(acrylamide-co-dial

lyldimethylammonium chloride), poly(acrylamide-meth
acrylamidopropyltrimethyl ammonium chloride), poly
(acrylamide-co-N,N-dimethyl aminoethyl acrylate) and its
quaterniZed derivatives, poly(acrylamide-co-N,N-dimethyl
aminoethyl methacrylate) and its quatemiZed derivative, poly

(hydroxyethylacrylate-co-dimethyl aminoethyl methacry
late), poly(hydroxpropylacrylate-co-dimethyl aminoethyl
methacrylate), poly(hydroxpropyl acrylate-co-methacryla
midoprop yltrimethylammonium chloride), poly(acryla
mide-co-diallyldimethylammonium
chloride-co-acrylic
acid), poly(acrylamide-methacrylamido propyltrimethyl
ammonium chloride-co-acrylic acid), poly(diallyldimethyl
ammonium chloride) (such as that sold under trade names:

Merquat® 100 and having a molecular Weight of 150,000

Daltons, commercially available from Nalco Co., Naperville,
Ill.), poly(vinylpyrrolidone-co-dimethylaminoethyl meth

acrylate), poly(ethyl methacrylate-co-quaterniZed dimethy
laminoethyl methacrylate), poly(ethyl methacrylate-co-oleyl
methacrylate-co-diethylaminoethyl methacrylate), poly(di
allyldimethylammonium chloride-co-acrylic acid), poly(vi
nyl pyrrolidone-co-quatemiZed vinyl imidaZole) and poly
(acrylamide-co -methacryloamidopropyl-pentamethyl -1 ,3 -

propylene-2-ol-ammonium dichloride).

In a

speci?c

closed in US. Published Application No. 2006/0252668.
[0078] Another group of suitable cationic polymers may
include alkylamine-epichlorohydrin polymers Which are

reaction products of amines and oligoamines With epi
cholorohydrin, for example, those polymers listed in, for
example, US. Pat. Nos. 6,642,200 and 6,551,986. Examples
include dimethylamine-epichlorohydrin-ethylenediamine,
available under the trade name Carta?x® CB and Carta?x®

TSF from Clariant, Basel, SWitZerland.
[0079] Another group of suitable synthetic cationic poly
mers may include polyamidoamine-epichlorohydrin (PAE)
resins of polyalkylenepolyamine With polycarboxylic acid.
The common PAE resins may include the condensation prod

ucts of diethylenetriamine With adipic acid folloWed by a

sub sequent reaction With epichlorohydrin. Suitable examples
are available from Hercules Inc. of Wilmington Del. under the
trade name KymeneTM or from BASF AG (LudWigshafen,
Germany) under the trade name LuresinTM. These polymers
are described in “Wet Strength Resins and their Applica

tions,” edited by L. L. Chan, TAPPI Press (1994).
[0080] In various embodiments, the Weight-average
molecular Weight of the oligomeric/polymeric deposition
aids may range from about 500 to about 10,000,000, from
about 1,000 to about 5,000,000, or from about 10,000 to about

5,000,000 Daltons, as determined by siZe exclusion chroma
tography relative to polyethyleneoxide standards With RI
detection. In one aspect, the MW of the cationic polymer may
be from about 50,000 to about 3,000,000 Daltons.

[0081] The cationic polymers may contain charge neutral
iZing anions such that the overall polymer is neutral under
ambient conditions. Non-limiting examples of suitable
counter ions (in addition to anionic species generated during

use) include chloride, bromide, sulfate, methylsulfate, sul
fonate, methylsulfonate, carbonate, bicarbonate, formate,

embodiment, the deposition aid may be a terpolymer With a
mole ration of 90% polyacrylamide: 5% acrylic acid: 5%

acetate, citrate, nitrate, and mixtures thereof.

methylenebis-acrylamide-methacrylamido-propyl trimethy

branched cationic polysaccharides, such as the branched cat
ionic starches, described herein may have at least one of a

lammonium chloride (“MAPTAC”, sold under the trade
names TX12528SQ, or Merquat® 5300, commercially avail

[0082]

Useful cationic polysaccharides, such as the

viscosity of less than about 1000 centipoise (cP), a charge
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density ranging from about 0.001 milliequivalents per gram
(meq/g) of the polymer to about 5 .0 meq/ g of the polymer, and
a Weight average molecular Weight ranging from about 500
Daltons to about 10,000,000 Daltons. In one embodiment, the
deposition aid may be a cationic starch (such as AkZo, EXP

5617-2301-28 (National Starch 126290-82), available from
National Starch, BridgeWater, NJ.) having a structure XI:

lignins, soda lignins, organosolv lignins, softwood lignin,
hardWood lignin, steam explosion lignins, cellulosic grasses
lignins, corn stover lignins, and combinations of any thereof,
that have been modi?ed to have cationic sub stituents, such as

quaternary ammonium containing substituents. Modifying
the lignin polymer may include, for example, substituting one
or more of the hydroxyl groups on a lignin polymer backbone
With one or more R substituent groups having a cationic

charge, such as a quaternary ammonium charged group. In
(XI)

other embodiments, modifying the lignin polymer may
include substituting at least one of the hydroxy, methoxy or
aromatic carbons on the lignin polymer backbone With at
least one R substituent group having a cationic charge.

[0086] The synthetic cationic or amphoteric oligomeric/
polymeric deposition aids may be random, block or grafted
copolymers and may be linear or branched. Certain embodi

ments of the synthetic oligomeric/polymeric deposition aid
may have a Weight average molecular Weight ranging from
about 2,000 Daltons to about 10,000,000 Daltons, or in spe
ci?c embodiments from about 10,000, Daltons to about
3,000,000 Daltons or even ranging from about 500,000 Dal
tons to about 2,000,000 Daltons.
[0087] According to certain embodiments, the fabric care

where R16 may be ‘OH or i(O)Pi(CH2)n(CH(OH))
mCH2N+(CH3)3 Where p is 0 or 1, n is 1-10 and m is 0 or 1,

provided that at least one Rl6 group per substituted glucose
unit is not 40H, and having a suitable counteranion, charge
density of from about 0.35 meq/g to about 0.6 meq/g, an

amylose content of about 28%, a Water ?uidity (WF) of from
about 62 to about 70, and a molecular Weight of from about
1,200,000 Daltons to about 3,000,000 Daltons. In one speci?c

embodiment, the starch may be derived from maiZe, and

modi?ed with R16 Where 4OiCH2CH(OH)mCH2N+(CH3)

composition may be any common composition for treating
fabrics, including, but are not limited to, detergents, liquid

laundry detergents, heavy duty liquid laundry detergents,
solid laundry detergents, poWder detergents, laundry soap
products, laundry spray treatment products, laundry pre

treatment products, laundry soak products, heavy duty liquid
detergents, laundry rinse additives, Wash additives, fabric
enhancers, laundry spray treatments, post-rinse fabric treat
ments, ironing aids, unit dose, formulations, dry cleaning
compositions, delayed delivery formulations, and various

3, and the charge density may be about 0.42 meq/g, the
molecular Weight may be about 1,500,000 Daltons, and the

combinations of any thereof.

amylose content may be about 28%.
[0083] As used herein, the charge density of the cationic or
amphoteric polymers means the measurement of the charge

tions described herein may further comprise at least one or
more additive or adjunct. Suitable additives or adjuncts

of a polymer (measured in meq) per gram of the polymer and
may be calculated, for example, by dividing the number of net
charges per repeating unit by the molecular Weight of the
repeating unit. As recited above, in one embodiment, the
charge density of the deposition aid may range from about
0.001 meq/g to about 5.0 meq/g of polymer. In another

embodiment, the charge density of the deposition aid may
range from about 0.1 meq/g to about 3.0 meq/ g of polymer.
According to the various embodiments, the charges, for
example, the positive charges, may be located on the back
bone of the polymer and/or on a side chain of the polymer.
[0084] Other embodiments of the branched cationic

polysaccharides may have a Weight average molecular Weight
ranging from about 50,000 Daltons to about 10,000,000 Dal
tons, or even from about 100,000 Daltons to about 5,000,000
Daltons. Certain embodiments of branched cationic cellulo

ses (including cationic hydroxyethyl cellulose) may have a

Weight average molecular Weight ranging from about 200,
000 Daltons to about 3,000,000 Daltons and certain embodi
ments of the cationic guars may have a Weight average

molecular Weight ranging from about 500,000 Daltons to
about 2,000,000 Daltons.
[0085]

Other branched cationic polymers can include

[0088]

In various embodiments, the fabric care composi

include, but are not limited to, a bleach, bleach activators,

surfactants, builders, chelating agents, dye transfer inhibiting
agents, dispersants, enZymes, enZyme stabiliZers, catalytic
metal complexes, polymeric dispersing agents, clay and soil
removal/anti-redeposition agents, brighteners, suds suppres
sors, suds enhancers, dyes, perfumes, perfume delivery sys
tems, structure elasticiZing agents, fabric softeners, carriers,
hydrotropes, solvents, processing aids, and pigments. Various
additives and adjuncts are described in detail elseWhere
herein.
[0089] Further embodiments of the fabric care composi
tions described herein may further comprise a dispersant. As
used herein, a dispersant is a chemical compound or com
pounds that are used to stabiliZe an emulsion, dispersion or

suspension of particles in a liquid. Suitable dispersants foruse
in the various embodiments described herein include non

ionic surfactants, polymeric surfactants, and silicone based
dispersants. According to various embodiments, the dispers
ant may comprise from about 0.001% to 5% by Weight of the
composition; in certain embodiments from 0.05% to 2% by

Weight of the composition and in speci?c embodiments from
0.05%-0.5% by Weight of the composition.
[0090] For example, suitable non-ionic surfactant include,
but are not limited to, ethoxylated alcohols (aliphatic ethoxy

branched cationic lignins and branched cationic synthetic
polymers. Branched cationic lignins include lignin struc

acid, PEO oleic acid, PEO Lauric acid, nonionic hydroxy

tures, such as, but not limited to lignin sulfonates, Kraft

lamines, ethoxylated alkylphenols, fatty esters, proxylated &

late), polyethylene oxide (PEO) caprilic acid, PEO stearic
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ethoxylated fatty acids, alcohols, or alkyl phenols, fatty esters
series, ethoxylated fatty acids, Ethoxylated fatty esters and
oils, alkanolamides series, amine oxides series, ethoxylated
amines and/or amides, POE stearic acid series, glycerol

esters, glycol esters, ethoxylated oxaZoline derivatives,
monoglycerides and derivatives, lanolin based derivatives,
amides, alkanolamides, amine oxides, hydrotropes, lecithin
and Lecithin derivatives, phosphorous organic derivatives,

sorbitan derivatives, protein based surfactants, allyl polygly
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suitable and uniform deposition of at least one of the hydro
phobic ?uid and/ or the particulate material onto the fabric or
?ber surface. Therefore, excess or unintended surfactant in
the composition or Wash/rinse solution may be quenched or

otherWise removed using the surfactant quencher. According
to certain embodiments, the surfactant quencher may be
present in from about 0.001% to about 5.0% by Weight of the
fabric care composition, or in other embodiments from about

octyl phenol ethoxylate, sucrose and glucose esters and

0.05% to about 3.0%. The surfactant quencher according to
various embodiments, may have a solubility in the Wash solu
tion ranging from about 0.1% to about 40%. In other embodi
ments, the surfactant quencher may be a cationic surfactant

derivatives, dipropyleneglycol isocetech-20 acetate, phos
phate esters, organo-phosphate ester, propylene glycol mono

quencher having a cationic charge ranging from about 0.1
milliequivalents/ gram (meq/g) to about 23 meq/ g. In further

cosides, thio and mercapto derivatives, imidaZolines and imi

daZoline derivatives, cetearyl alcohols, emulsifying Wax,

and diesters of fats ad fatty acids, mono- and diglycerides,

embodiments the surfactant quencher may have a molecular

partially hydrogenated vegetable oil With lecithin, BHT and
citric acid, lauramine oxides, re?ned soya sterol, emulsi?ed
trichlorobenZene, emulsi?ed aromatic and aliphatic solvents
and esters, emulsi?ed proprietary aromatic, fatty esters,

Weight ranging from about 50 g/mole to about 1000 g/mole.
In particular embodiments, the surfactant quencher/cationic
booster may be coconut trimethyl ammonium chloride (com
mercially available from Aldrich Chemical, Milwaukee,

modi?ed ethoxylate, phenoxy compound, ethylene oxide

Wis.), alkyl dimethyl hydroxymethyl ammonium chloride

condensate, polyglyceryl dimerate, lecithin and lecithin

such as dimethyl hydroxymethyl lauryl ammonium chloride
or CS-C2O alkyl dimethyl hydroxyethyl ammonium chloride

derivatives, pentaerythrityl tetracaprylate/tetracaprate, laura
mide MEA, linoleamide DEA, coco imidaZoline, imidaZo
lines and imidaZoline derivatives, carboxylated alcohol or

alkylphenol ethoxylates, ethoxylated aryl phenols, and many
others. Nonionic surfactants, such as Abex series from

Rhodia Inc., Actrafos series from Georgia Paci?c, Acconon
series from Abitec Corporation, Adsee series from Witco
Corp., Aldo series from LonZa Inc., Amidex series from
Chemron Corp., Amodox series from Stepan Company, het
erocyclic type products, and many other companies. Pre
ferred nonionic surfactants and dispersants include talloW
alkyl ethoxylate (such as TAE 80, having 80 molar propor
tions of ethylene oxide, commercially available from BASE,
LudWigshafen, Germany), Surforic L24-7 from BASE and

(such as that sold under the trade name Praepagen® 3996,

commercially available from Clariant Corp, Charlotte, NC),
dipalmitoyl hydroxyethylammonium methosulfate (such as
Stepanquat® 6585, commercially available from Stepan Co.,
North?eld, Ill.), lauryl trimethyl ammonium chloride (com
mercially available from Aldrich Chemical, Milwaukee,
Wis.), or ditalloW dimethyl ammonium chloride (“DTD
MAC”, available under the trade name Arquad® 2HT-75
from Fluka Chemical, MilWaukee, Wis.) and/or other cationic

surfactants, including blends of the various surfactant

quenchers.
[0094]

Still another embodiment of the present disclosure

some others.

provides for a fabric care composition comprising an emul
sion comprising a polysiloxane-silicone resin mixture com

[0091]

prising a polysiloxane ?uid, silicone resin particles, an

Suitable polymeric dispersants include, but are not

limited to, polyethylene glycols, PEO polymers, PEO ether,
PEO/PPO block polymers, polyether, polyoxyalkylated alco

amphoteric oligomeric/polymeric deposition aid, and Water.

mer of alkoxylated glycols, polysaccharides, alkyl polygly

As described in detail herein, the polysiloxane ?uid may
comprise: 100 parts by Weight of one or more polyorganosi
loxanes ?uid compounds, as described herein; at least 0.01%

cosides, PEG, PEG corn glycerides, PEG palm kernel

by Weight of one or more silicone resins, as described herein;

glycerides, polyacrylic acid copolymers, polyacryamides,
polymethyl acrylic acid, polyoxyalkylene ether, polyamides,

and at least 4% by Weight of Water. The amphoteric oligo
meric/polymeric deposition aid may be a cationic polymer
selected from the group consisting of a cationic polysaccha
ride, a cationic guar, a cationic lignin, cationic synthetic poly

hol, polyoxyethylene styrenated phenyl ether, block copoly

polyproxylated & ethoxylated fatty acids, alcohols, or alkyl

phenols, polycarboxylate polymers, any polymers compris
ing a hydrophilic side chain substituted polyimide or polya

mide composition, any polymers having a hydrophilic

mers and combinations of any thereof. Speci?c details of the
deposition aids are described herein.

groups, such as iCOOH, a derivative of 4COOH, sulfonic

[0095] In speci?c embodiments, the amphoteric oligo

acid, a derivative of sulfonic acid, amine, and epoxy. Pre

meric/polymeric deposition aid may be a cationic polysac

ferred polymeric surfactants are polyvinyl alcohols (PVOH),
Polyvinyl pyrrolidone (PVP), and more.

herein. For example, in speci?c embodiments, the branched

charide comprising a branched cationic starch as described

Suitable silicone-based surfactants are dimethicone

cationic starch may have at least one of a charge density

copolyols, polysiloxane polyether copolymer, cetyl dimethi
cone copolyol, polysiloxane polyalkyl polyether copolymers,

ranging from about 0.001 meq/g to about 5.0 meq/g of the
polymer, and a Weight average molecular Weight ranging

silicone ethylene oxide copolymers, silicone glycol, cocam
ide DEA, silicone glycol copolymers, such as Abil® B series,
Abil® EM series, Abil® WE series from Goldschmodt AG,
SilWet® series from Witco Corporation.
[0093] Speci?c embodiments of the fabric care composi

from about 500 Daltons to about 10,000,000 Daltons.

[0092]

tions described herein may further comprise a surfactant

quencher. In certain embodiments, the surfactant quencher
may be a cationic booster. Without intending to be limited by
any theory, it is believed that certain surfactants may inhibit

[0096] According to speci?c embodiments, the present dis
closure provides for fabric care compositions comprising a) a
mixture comprising i) a hydrophobic ?uid comprising silicon
containing moieties or ?uorine containing moieties, Wherein
the hydrophobic ?uid is dispersible in Water and ii) a particu
late material having a particle siZe ranging from about 1 nm to
about 10,000 nm; b) an amphoteric or cationic oligomeric/

polymeric deposition aid; and c) a surfactant quencher. Suit
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able materials for the hydrophobic ?uid, the particulate mate
rial, the amphoteric or cationic oligomeric/polymeric
deposition aid and the surfactant quencher are described in

the fabric care composition. According to these embodiments

detail herein.

meric deposition aid may be according to any of the various
embodiments described herein. For example, according to
one embodiment, the emulsion may comprise a polysiloxane

[0097] According to other embodiments, the present dis
closure provides for fabric care compositions comprising a) a
mixture comprising i) a hydrophobic ?uid comprising silicon
containing moieties or ?uorine containing moieties, Wherein
the hydrophobic ?uid is dispersible in Water and ii) a particu

of the methods, the emulsion comprising the hydrophobic

?uid, particulate material and amphoteric oligomeric/poly

?uid comprising one or more polyorganosiloxanes ?uid com

pounds, one or more silicone resin particulate material, and

an amphoteric oligomeric/polymeric deposition aid such as

late material having a particle siZe ranging from about 1 nm to
about 10,000 nm; b) an amphoteric or cationic oligomeric/

those described in detail herein and Water. In one particular

polymeric deposition aid; and c) a dispersant aid selected

tion aid may comprise a branched, cationic starch, as
described herein.

from the group consisting of a non-ionic surfactant, a poly
meric surfactant, a silicone-based surfactant and combina
tions of any thereof. Suitable materials for the hydrophobic

?uid, the particulate material, the amphoteric or cationic oli
gomeric/polymeric deposition aid and the dispersant aid are

embodiment, the amphoteric oligomeric/polymeric deposi
[0102] According to speci?c embodiments, the methods
may further comprise adding at least one or more additive or

adjuncts to the cleaning composition. Suitable additives or
adjuncts include, but are not limited to, bleach activators,

described in detail herein.

surfactants, builders, chelating agents, dye transfer inhibiting

[0098] According to other embodiments, the present dis
closure provides for fabric care compositions comprising a) a
mixture comprising i) a hydrophobic ?uid comprising silicon
containing moieties or ?uorine containing moieties, Wherein
the hydrophobic ?uid is dispersible in Water and ii) a particu

agents, dispersants, enZymes, enZyme stabilizers, catalytic
metal complexes, polymeric dispersing agents, clay and soil
removal/anti-redeposition agents, brighteners, suds suppres
sors, dyes, perfumes, perfume delivery systems, structure
elasticiZing agents, fabric softeners, carriers, hydrotropes,

late material having a particle siZe ranging from about 1 nm to
about 10,000 nm; b) an amphoteric or cationic oligomeric/
polymeric deposition aid; c) a surfactant quencher; and a
dispersant aid selected from the group consisting of a non

solvents, processing aids, and pigments, as described herein.
Still other embodiments may comprise adding a surfactant
quencher to the emulsion or fabric care composition.

[0103]

Still further embodiments of the present disclosure

ionic surfactant, a polymeric surfactant, a silicone-based sur
factant and combinations of any thereof. Suitable materials

provide methods of treating a fabric or textile With the fabric
care composition. Other embodiments includes methods for

for the hydrophobic ?uid, the particulate material, the ampho

providing improved stain repellency for a textile, compared to

teric or cationic oligomeric/polymeric deposition aid, the sur
factant quencher and the dispersant aid are described in detail
herein.
[0099] The fabric care compositions may also comprise

a textile that is not treated With the fabric care composition or
treated With a conventional fabric care composition. Accord

one or more organic solvents, such as, but not limited to,

mono- or polyalcohols, for example methanol, ethanol,

composition according to any of the various embodiments
described herein. According to various embodiments, the fab

n-propanol, isopropanol, butanol, n-amylalcohol, i-amylal

ric care composition comprises an emulsion comprising a

cohol, diethylene glycol and glycerols; and mono- or poly

hydrophobic ?uid, a particulate material, an amphoteric oli
gomeric/polymeric deposition aid, and Water. According to
speci?c embodiments of the method for providing improved
stain repellency for a textile, the particulate material may be
capable of forming crosslinks With the hydrophobic ?uid and
the method may further comprise forming a plurality of
crosslinks betWeen the particles and the hydrophobic ?uid.
Examples of the various types of crosslinking interactions are

ethers, for example, dioxane, tetrahydrofuran, diethyl ether,
diisopropyl ether, propylene glycol, ethylene glycol monobu
tyl ether, ethylene glycol monohexyl ether, ethylene glycol
monomethyl ether, ethylene glycol monoethyl ether, diethyl
ene glycol dimethyl ether, and diethylene glycol diethyl ether.
Suitable mono- or polyalcohols and their ethers for solvents
according to certain embodiments may have a boiling point or
boiling range of a maximum of 2600 C. at 0.1 MPa.

ing to these embodiments, the methods may comprise treating
a surface or a portion of a surface of a textile With a fabric care

described in detail herein. Formation of crosslinks may

The fabric care composition may further comprise

enhance adhesion of the stain repelling composition to the

one or more additive such as any of the additives discussed

herein. In addition, the fabric care composition may be in a

surface of the fabric or textile, provide a more uniform and/or
stable coating on the surface of the fabric.

form selected from a detergent, a heavy duty liquid detergent,
a poWder detergent, a laundry rinse additive, a Wash additive,

fabric or textile With the fabric care composition may com

a fabric enhancer, a laundry spray, a post-rinse fabric treat

prise Washing, rinsing, spraying soaking, coating, submerg

ment, an ironing aid, a unit dose formulation a dry cleaning
composition, a delayed delivery formulation, or combina
tions of any thereof.
[0101] Still other embodiments of the present disclosure
provide methods for making a fabric care composition, such

ing, sprinkling, saturating, or otherWise contacting the fabric

[0100]

as those described herein. Fabrics and textile ?bers treated

With the fabric care composition Will display improved stain
repellency compared to the untreated fabrics and textile ?ber.
According to these embodiments, the methods for making the
fabric care compositions comprise adding the emulsion com

[0104]

Treating the surface or portion of the surface of the

or ?ber surface With the fabric care composition. Contacting
the fabric may be as a pre-laundering treatment or contacting

during a cleaning process, such as, during a Wash cycle or
rinse cycle, or as a post-laundering treatment.

[0105] Suitable examples of fabrics that can be treated With
the fabric care composition include, but are not limited to,
natural fabrics such as cottons, bamboo fabrics, Wool fabrics

and other fabrics derived from animal fur, silks, linens, and
hemp fabrics; and arti?cial and synthetic fabrics such as

prising the hydrophobic ?uid, particulate material, the

polyester fabrics, nylon fabrics, acetate fabrics, rayon fabrics,

amphoteric oligomeric/polymeric deposition aid and Water to

acrylic fabrics, and ole?n fabrics, as Well as blends of the
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various natural ?bers, arti?cial ?bers and/or synthetic ?bers.
According to these embodiments, after treatment, the fabrics

Will display improved stain repellency compared to untreated
fabric.
[0106]

Certain embodiments of the fabric care composi

tions may comprise a suf?cient amount of a surfactant to

provide the desired level of one or more cleaning properties,

typically by Weight of the total composition, from about 5%
to about 90%, from about 5% to about 70% or even from
about 5% to about 40% in addition to the emulsions of the

present disclosure, to provide a soil and/or stain removal
bene?t as Well as the soil repellency bene?ts to fabric Washed
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[0111] Suitable anionic surfactants may be any of the con
ventional anionic surfactant types typically used in fabric care
compositions, such as liquid or solid detergent products. Such
surfactants include the alkyl benZene sulfonic acids and their
salts as Well as alkoxylated or non-alkoxylated alkyl sulfate
materials. Exemplary anionic surfactants are the alkali metal

salts of C lo-C 16 alkyl benZene sulfonic acids, preferably C11
C14 alkyl benZene sulfonic acids. In one aspect, the alkyl
group is linear. Such linear alkyl benZene sulfonates are
knoWn as “LAS”. Such surfactants and their preparation are

described for example in US. Pat. Nos. 2,220,099 and 2,477,
383. Especially preferred are the sodium andpotassium linear
straight chain alkylbenZene sulfonates in Which the average

in a solution containing the fabric care composition. Typically
according to these embodiments, the fabric care composition

number of carbon atoms in the alkyl group is from about 1 1 to

is used in the Wash solution at a level of from about 0.0001%
to about 0.05%, or even from about 0.001% to about 0.01% by

such surfactants.
[0112] Another exemplary type of anionic surfactant com

Weight of the Wash solution. As described herein, certain or
excess surfactants may necessarily be scavenged or inhibited
by a surfactant quencher in certain embodiments of the fabric
care composition.
[0107] The fabric care compositions may additionally com

prises ethoxylated alkyl sulfate surfactants. Such materials,

prise an aqueous, non-surface active liquid carrier. Generally,

speci?c embodiment, R' is Clo-Cl8 alkyl, n is from about 1 to

the amount of the aqueous, non-surface active liquid carrier
employed in the compositions herein Will be effective to

solubiliZe, suspend or disperse the composition components.
For example, the compositions may comprise, by Weight,
from about 5% to about 90%, from about 10% to about 70%,

14. Sodium Cll-Cl4, e.g., Cl2 LAS is a speci?c example of

also knoWn as alkyl ether sulfates or alkyl polyethoxylate
sulfates, are those Which correspond to the formula: R'iOi
(C2H4O)niSO3M Wherein R' is a CS-C2O alkyl group, n is
from about 1 to 20, and M is a salt-forming cation. In a

15, and M is sodium, potassium, ammonium, alkylammo
nium, or alkanolammonium. In more speci?c embodiments,
R' is a Cl2-C16, n is from about 1 to 6, and M is sodium.

[0113] The alkyl ether sulfates Will generally be used in the
form of mixtures comprising varying R' chain lengths and

or even from about 30% to about 80% of an aqueous, non

varying degrees of ethoxylation. Frequently such mixtures

surface active liquid carrier.

Will inevitably also contain some non-ethoxylated alkyl sul
fate materials, i.e., surfactants of the above ethoxylated alkyl
sulfate formula Wherein n:0. Non-ethoxylated alkyl sulfates
may also be added separately to the cleaning compositions of

[0108]

The most cost effective type of aqueous, non-sur

face active liquid carrier may be Water. Accordingly, the aque
ous, non-surface active liquid carrier component may be gen
erally mostly, if not completely, Water. While other types of

this disclosure and used as or in any anionic surfactant com

Water-miscible liquids, such alkanols, diols, other polyols,

ponent Which may be present. Speci?c examples of non

ethers, amines, and the like, may be conventionally added to

alkoxylated, e.g., non-ethoxylated, alkyl ether sulfate surfac
tants are those produced by the sulfation of higher CS-C2O

cleaning compositions as co-solvents or stabiliZers, in certain
embodiments of the present disclosure, the utiliZation of such
Water-miscible liquids may be minimiZed to hold doWn com

position cost. Accordingly, in certain embodiments, the aque
ous liquid carrier component of the liquid detergent products
herein Will generally comprise Water present in concentra

fatty alcohols. Conventional primary alkyl sulfate surfactants
have the general formula: R"OSO3_M+ Wherein R" is typi
cally a linear CS-C2O hydrocarbyl group, Which may be
straight chain or branched chain, and M is a Water-solubiliZ

ing cation. In speci?c embodiments, R" is a Clo-Cl5 alkyl,

tions ranging from about 5% to about 90%, or even from

and M is alkali metal, more speci?cally R" is C 1 2-C 1 4 and M

about 30% to about 80%, by Weight of the composition.

is sodium.

[0109] The fabric care compositions herein, such as, but
limited to liquid detergent compositions, may take the form of

[0114] Speci?c, non-limiting examples of anionic surfac

an aqueous solution or uniform dispersion or suspension of

tants useful herein include: a) Cll-Cl8 alkyl benZene sul
fonates (LAS); b) C lo-C2O primary, branched-chain and ran

the emulsion comprising the hydrophobic ?uid and the par

dom alkyl sulfates (AS); c) Clo-Cl8 secondary (2,3)-alkyl

ticulate material, and certain optional adjunct ingredients,

sulfates having Formulae @(II) and @(III):

some of Which may normally be in solid form, that have been
combined With the normally liquid components of the com

position, such as the liquid alcohol ethoxylate nonionic, the

aqueous liquid carrier, and any other normally liquid optional
ingredients. Such a solution, dispersion or suspension Will be
acceptably phase stable and Will typically have a viscosity
Which ranges from about 50 to 600 cps, more preferably from
about 100 to 400 cps. For purposes of this disclosure, viscos
ity may be measured With a Brook?eld LVDV-II+viscometer

apparatus using a #21 spindle.
[0110]

Suitable surfactants that may be used in the fabric

Wherein M in Formulae (XII) and @(III) is hydrogen or a

care compositions may be anionic, nonionic, cationic, ZWit

cation Which provides charge neutrality, and all M units,

terionic and/or amphoteric surfactants. In one embodiment,
the fabric care composition comprises anionic surfactant,
nonionic surfactant, a cationic surfactant, or mixtures thereof.

Whether associated With a surfactant or adjunct ingredient,
can either be a hydrogen atom or a cation depending upon the

form isolated by the artisan or the relative pH of the system
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wherein the compound is used, With non-limiting examples of
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BAEX, Wherein x is 1-30, as discussed in US. Pat. Nos.

preferred cations including sodium, potassium, ammonium,

6,153,577; 6,020,303; and 6,093,856; f) alkylpolysaccha

and mixtures thereof, and x in Formula V is an integer of at

rides as discussed in US. Pat. No. 4,565,647; speci?cally
alkylpolyglycosides as discussed in US. Pat. Nos. 4,483,780

least about 7, preferably at least about 9, and y in Formula
XIII is an integer of at least 8, preferably at least about 9; d)
C lO-C 18 alkyl alkoxy sulfates (AEXS) Wherein preferably x in

Formula XII is from 1-30; e) Clo-Cl8 alkyl alkoxy carboxy
lates preferably comprising 1-5 ethoxy units; f) mid-chain
branched alkyl sulfates as discussed in US. Pat. Nos. 6,020,

303 and 6,060,443; g) mid-chain branched alkyl alkoxy sul
fates as discussed in US. Pat. Nos. 6,008,181 and 6,020,303;

h) modi?ed alkylbenZene sulfonate (MLAS) as discussed in
WO 99/05243, WO 99/05242, WO 99/05244, WO 99/05082,
WO 99/05084, WO 99/05241, WO 99/07656, WO 00/23549,

and WO 00/23548; i) methyl ester sulfonate (MES); and j)

and 4,483,779; g) polyhydroxy fatty acid amides as discussed
in US. Pat. No. 5,332,528; WO 92/06162; WO 93/19146;

WO 93/19038; and WO 94/09099; and h) ether capped poly
(oxyalkylated) alcohol surfactants as discussed in US. Pat.
No. 6,482,994 and WO 01/42408.
[0119] In various fabric care compositions herein, the
detersive surfactant component may comprise combinations
of anionic and nonionic surfactant materials. When this is the
case, the Weight ratio of anionic to nonionic Will typically
range from 10:90 to 90:10, more typically from 30:70 to

alpha-ole?n sulfonate (AOS).

70:30.
[0120]

[0115]

non-limiting examples of these include quaternary ammo

Suitable nonionic surfactants useful herein can

Cationic surfactants are Well knoWn in the art and

comprise any of the conventional nonionic surfactant types

nium surfactants, Which can have up to 26 carbon atoms.

typically used in liquid detergent products. These include

Additional examples include a) alkoxylate quaternary ammo

alkoxylated fatty alcohols and amine oxide surfactants. Pre
ferred for use in the liquid detergent products herein are those

nium (AQA) surfactants as discussed in US. Pat. No. 6,136,

nonionic surfactants Which are normally liquid. Suitable non
ionic surfactants for use herein include the alcohol alkoxylate
nonionic surfactants. Alcohol alkoxylates are materials

surfactants as discussed in WO 98/35002; WO 98/35003; WO

769; b) dimethyl hydroxyethyl quaternary ammonium as dis
cussed in US. Pat. No. 6,004,922; c) polyamine cationic
98/35004; WO 98/35005; and WO 98/35006; d) cationic ester

Which correspond to the general formula: Rl l(CmH2mO)nOH

surfactants as discussed in US. Pat. Nos. 4,228,042; 4,239,

wherein R11 is a CS-Cl6 alkyl group, In is from 2 to 4, and n
ranges from about 2 to 12. Preferably R11 is an alkyl group,
Which may be primary or secondary, that contains from about
9 to 15 carbon atoms, more preferably from about 10 to 14

660; 4,260,529; and 6,022,844; and e) amino surfactants as
discussed in US. Pat. No. 6,221,825 and WO 00/47708,

carbon atoms. In one embodiment, the alkoxylated fatty alco
hols Will also be ethoxylated materials that contain from
about 2 to 12 ethylene oxide moieties per molecule, more
preferably from about 3 to 10 ethylene oxide moieties per
molecule.

include: derivatives of secondary and tertiary amines, deriva
tives of heterocyclic secondary and tertiary amines, or deriva
tives of quaternary ammonium, quaternary phosphonium or
tertiary sulfonium compounds. See US. Pat. No. 3,929,678 at
column 19, line 38 through column 22, line 48, for examples

[0116] The alkoxylated fatty alcohol materials useful in the
liquid detergent compositions herein Will frequently have a
hydrophilic-lipophilic balance (HLB) Which ranges from

betaine and cocodimethyl amidopropyl betaine, CS-Cl 8 (pref
erably Clz-Cls) amine oxides and sulfo and hydroxy

about 3 to 17. More preferably, the HLB of this material Will
range from about 6 to 15, most preferably from about 8 to 15.

betaines, such as N-alkyl-N,N-dimethylammino-1-propane
sulfonate Where the alkyl group can be Cs-Cls, preferably

Alkoxylated fatty alcohol nonionic surfactants have been

C10'C14~

speci?cally amido propyldimethyl amine (APA).
[0121] Non-limiting examples of ZWitterionic surfactants

of ZWitterionic surfactants; betaine, including alkyl dimethyl

marketed under the tradename NEODOL® by the Shell

[0122] Non-limiting examples of ampholytic surfactants

Chemical Company.

include: aliphatic derivatives of secondary or tertiary amines,
or aliphatic derivatives of heterocyclic secondary and tertiary

[0117] Another suitable type of nonionic surfactant useful
herein comprises the amine oxide surfactants. Amine oxides
are materials Which are often referred to in the art as “semi

polar” nonionics. Amine oxides have the formula: R"'(EO),C
(PO)y(BO)ZN(O)(CH2R')2.qH2O. In this formula, R'" is a
relatively long-chain hydrocarbyl moiety Which can be satu
rated or unsaturated, linear or branched, and can contain from
8 to 20, preferably from 10 to 16 carbon atoms, and is more

amines in Which the aliphatic radical can be straight- or
branched-chain. One of the aliphatic substituents contains at
least about 8 carbon atoms, typically from about 8 to about 18
carbon atoms, and at least one contains an anionic Water

solubiliZing group, eg carboxy, sulfonate, sulfate. See US.
Pat. No. 3,929,678 at column 19, lines 18-35, for examples of

ampholytic surfactants.

preferably C12-Cl6 primary alkyl. R' is a short-chain moiety,
preferably selected from hydrogen, methyl and 4CH2OH.

care compositions disclosed herein, may take the form of

When x+y+Z is different from 0, E0 is ethyleneoxy, PO is
propyleneneoxy and B0 is butyleneoxy. Amine oxide surfac
tants are illustrated by C12-Cl4 alkyldimethyl amine oxide.

comprise the dispersant polymer of the present disclosure to
provide soil and stain removal and anti-redeposition, suds

[0123]

In another aspect of the present disclosure, the fabric

granular laundry detergent compositions. Such compositions

[0118] Non-limiting examples of nonionic surfactants
include: a) Cl2-Cl8 alkyl ethoxylates, such as, NEODOL®

boosting, and/or soil release bene?ts to fabric Washed in a

nonionic surfactants; b) C6-Cl2 alkyl phenol alkoxylates

laundry detergent compositions are used in Washing solutions

solution containing the detergent. Typically, the granular

Wherein the alkoxylate units are a mixture of ethyleneoxy and

at a level of from about 0.0001 % to about 0.05%, or even from

propyleneoxy units; c) C l 2-C 18 alcohol and C6-Cl 2 alkyl phe
nol condensates With ethylene oxide/propylene oxide block
polymers such as PLURONIC® from BASF; d) C 1 4-C22 mid

about 0.001% to about 0.01% by Weight of the Washing

chain branched alcohols, BA, as discussed in US. Pat. No.

closure may include any number of conventional detergent

6,150,322; e) C 14-C22 mid-chain branched alkyl alkoxylates,

ingredients. For example, the surfactant system of the deter

solution.

[0124]

Granular detergent compositions of the present dis
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gent composition may include anionic, nonionic, ZWitteri
onic, ampholytic and cationic classes and compatible mix
tures thereof. Detergent surfactants for granular compositions

fumaric acid, aconitic acid, citraconic acid and methylenema

are described in US. Pat. Nos. 3,664,961 and 3,919,678.
Cationic surfactants include those described in US. Pat. Nos.

in intimate admixture With the non-soap anionic surfactant.
Other suitable polycarboxylates for use herein are the poly
acetal carboxylates described in US. Pat. Nos. 4,144,226 and

4,222,905 and 4,239,659.
[0125] If desired, the conventional nonionic and amphot
eric surfactants such as the C 1 2-C 18 alkyl ethoxylates (“AE”)

including the so-called narroW peaked alkyl ethoxylates and

C6-Cl2 alkyl phenol alkoxylates (especially ethoxylates and
mixed ethoxy/propoxy), Clz-Cl8 betaines and sulfobetaines
(“sultaines”), C lO-C 18 amine oxides, and the like, can also be
included in the surfactant system. The C lO-C 18 N-alkyl poly
hydroxy fatty acid amides can also be used. See WO
92/06154. Other sugar-derived surfactants include the

lonic acid. Some of these materials are useful as the Water

soluble anionic polymer as hereinafter described, but only if

4,246,495.
[0129] Water-soluble silicate solids represented by the for
mula SiO2-M2O, M being an alkali metal, and having a SiO2:
MZO Weight ratio of from about 0.5 to about 4.0, are useful
salts in the detergent granules of this disclosure at levels of
from about 2% to about 15% on an anhydrous Weight basis.
Anhydrous or hydrated particulate silicate can be utiliZed, as
Well.
[0130] Any number of additional ingredients can also be

N-alkoxy polyhydroxy fatty acid amides, such as Clo-Cl8

included as components in the various fabric care described

N-(3 -methoxypropyl) glucamide. The N-propyl through

herein. These include other detergency builders, bleaches,

N-hexyl Clz-Cl8 glucamides can be used for loW sudsing.
C lo-C2O conventional soaps may also be used. If high sudsing
is desired, the branched-chain Clo-Cl6 soaps may be used.

bleach activators, suds boosters or suds suppressors, anti

Mixtures of anionic and nonionic surfactants are especially
useful. Other conventional useful surfactants are listed in

tamish and anti-corrosion agents, soil suspending agents, soil

release agents, germicides, pH adjusting agents, non-builder
alkalinity sources, chelating agents, smectite clays, enZymes,
enzyme-stabilizing agents and perfumes. See, for example,

are the alkali metals, especially sodium, salts of the above.

US. Pat. No. 3,936,537.
[0131] Bleaching agents and activators are described in
US. Pat. Nos. 4,412,934 and 4,483,781. Chelating agents are
also described in US. Pat. No. 4,663,071 from column 17,
line 54 through column 18, line 68. Suds modi?ers are also
optional ingredients and are described inU.S. Pat. Nos. 3,933,
672 and 4,136,045. Suitable smectite clays for use herein are
described in US. Pat. No. 4,762,645 column 6, line 3 through
column 7, line 24. Suitable additional detergency builders for

Preferred for use herein are the phosphates, carbonates, sili

use herein are enumerated in US. Pat. No. 3,936,537 at

standard texts.

[0126]

The fabric care composition can, and in certain

embodiments preferably does, include a detergent builder.
Builders are generally selected from the various Water
soluble, alkali metal, ammonium or substituted ammonium

phosphates, polyphosphates, phosphonates, polyphospho
nates, carbonates, silicates, borates, polyhydroxy sulfonates,
polyacetates, carboxylates, and polycarboxylates. Preferred
cates, Clo-Cl8 fatty acids, polycarboxylates, and mixtures
thereof. More preferred are sodium tripolyphosphate, tetra
sodium pyrophosphate, citrate, tartrate mono- and di-succi
nates, sodium silicate, and mixtures thereof.

[0127] Speci?c examples of inorganic phosphate builders
are sodium and potassium tripolyphosphate, pyrophosphate,

polymeric metaphosphate having a degree of polymerization
of from about 6 to 21, and orthophosphates. Examples of
polypho sphonate builders are the sodium and potassium salts

of ethylene diphosphonic acid, the sodium and potassium
salts of ethane 1-hydroxy-1,1-diphosphonic acid and the

sodium and potassium salts of ethane-1,1,2-triphosphonic
acid. Other phosphorus builder compounds are disclosed in

US. Pat. Nos. 3,159,581; 3,213,030; 3,422,021; 3,422,137;

3,400,176; and 3,400,148. Examples of non-phosphorus,
inorganic builders are sodium and potassium carbonate,

bicarbonate, sesquicarbonate, tetraborate decahydrate, and
silicates having a Weight ratio of SiO2 to alkali metal oxide of
from about 0.5 to about 4.0, preferably from about 1.0 to

column 13, line 54 through column 16, line 16, and in US.
Pat. No. 4,663,071.
[0132] In yet another aspect of the present disclosure, the
fabric care compositions disclosed herein may take the form
of rinse added fabric conditioning compositions. Such com

positions may comprise a fabric softening active and the
dispersant polymer of the present disclosure, to provide a
stain repellency bene?t to fabrics treated by the composition,
typically from about 0.00001 Wt. % (0.1 ppm) to about 1 Wt.
% (10,000 ppm), or even from about 0.0003 Wt. % (3 ppm) to
about 0.03 Wt. % (300 ppm) based on total rinse added fabric

conditioning composition Weight. In another speci?c
embodiment, the compositions are rinse added fabric condi

tioning compositions. Examples of typical rinse added con
ditioning composition can be found in U. S. Provisional Patent
Application Ser. No. 60/687,582 ?led on Oct. 8, 2004.

Adjunct Materials

about 2.4. Water-soluble, non-phosphorus organic builders

[0133] While not essential for the purposes of the present
disclosure, the non-limiting list of additives or adjuncts illus

useful herein include the various alkali metal, ammonium and

trated hereinafter are suitable for use in various embodiments

substituted ammonium polyacetates, carboxylates, polycar
boxylates and polyhydroxy sulfonates. Examples of polyac

porated in certain embodiments of the disclosure, for example

etate andpolycarboxylate builders are the sodium, potassium,
lithium, ammonium and substituted ammonium salts of eth

ylene diamine tetraacetic acid, nitrilotriacetic acid, oxydisuc
cinic acid, mellitic acid, benZene polycarboxylic acids, and
citric acid.
[0128] Polymeric polycarboxylate builders are set forth in
US. Pat. No. 3,308,067. Such materials include the Water

soluble salts of homo- and copolymers of aliphatic carboxylic
acids such as maleic acid, itaconic acid, mesaconic acid,

of the fabric care compositions and may be desirably incor
to assist or enhance performance or to modify the aesthetics

of the composition as is the case With perfumes, colorants,
dyes or the like. In the present disclosure, the terms “additive”
and adjunct” may be used interchangeably. It is understood
that such adjuncts are in addition to the components that Were

previously listed for any particular embodiment. The total
amount of such adjuncts may range from about 0.1% to about
50%, or even from about 1% to about 30%, by Weight of the
fabric care composition.
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[0139] Dye Transfer Inhibiting AgentsiThe compositions
of the present disclosure may also include one or more dye

cal form of the fabric care composition and the nature of the
operation for Which it is to be used. Suitable additive and

transfer inhibiting agents. Suitable polymeric dye transfer

adjunct materials include, but are not limited to, polymers, for

rolidone polymers, polyamine N-oxide polymers, copoly

example cationic polymers, surfactants, builders, chelating
agents, dye transfer inhibiting agents, dispersants, enZymes,

mers of N-vinylpyrrolidone and N-vinylimidaZole (PVPVI),
polyvinyloxaZolidones and polyvinylimidaZoles or mixtures

and enZyme stabiliZers, catalytic materials, bleach activators,

polymeric dispersing agents, clay soil removal/anti-redepo
sition agents, brighteners, suds suppressors, dyes, additional

inhibiting agents include, but are not limited to, polyvinylpyr

thereof. When present in the compositions herein, the dye
transfer inhibiting agents are present at levels from about

0.0001%, from about 0.01%, from about 0.05% by Weight of

perfume and perfume delivery systems, structure elasticiZing
agents, fabric softeners, carriers, hydrotropes, processing

the cleaning compositions to about 10%, about 2%, or even

aids and/ or pigments. In addition to the disclosure beloW,
suitable examples of such other adjuncts and levels of use are

closure can also contain dispersants. Suitable Water-soluble
organic materials are the homo- or co-polymeric acids or their

found inU.S. Pat. Nos. 5,576,282; 6,306,812; and 6,326,348.
[0135] As stated, the adjunct ingredients are not essential to
the fabric care compositions. Thus, certain embodiments of

about 1% by Weight of the cleaning compositions.
[0140] DispersantsiThe compositions of the present dis
salts, in Which the polycarboxylic acid may comprise at least
tWo carboxyl radicals separated from each other by not more
than tWo carbon atoms.

the compositions do not contain one or more of the folloWing

[0141]

adjuncts materials: bleach activators, surfactants, builders,
chelating agents, dye transfer inhibiting agents, dispersants,
enZymes, and enZyme stabiliZers, catalytic metal complexes,
polymeric dispersing agents, clay and soil removal/anti-rede
position agents, brighteners, suds suppressors, dyes, addi
tional perfumes and perfume delivery systems, structure elas
ticiZing agents, fabric softeners, carriers, hydrotropes,

more detergent enZymes Which provide cleaning perfor

EnZymesiThe compositions can comprise one or

mance and/or fabric care bene?ts. Examples of suitable
enZymes include, but are not limited to, hemicellulases, per

oxidases, proteases, cellulases, xylanases, lipases, phospho
lipases, esterases, cutinases, pectinases, keratanases, reduc
tases, oxidases, phenoloxidases, lipoxygenases, ligninases,
pullulanases, tannases, pentosanases, malanases, 13-gluca

processing aids and/or pigments. HoWever, When one or more
adjuncts are present, such one or more adjuncts may be
present as detailed beloW:

nases, arabinosidases, hyaluronidase, chondroitinase, lac

[0136]

protease, lipase, cutinase and/or cellulase in conjunction With

SurfactantsiThe compositions according to the

case, and amylases, or mixtures thereof. A typical combina
tion is a cocktail of conventional applicable enZymes like

present disclosure can comprise a surfactant or surfactant

amylase.

system Wherein the surfactant can be selected from nonionic
and/ or anionic and/ or cationic surfactants and/or ampholytic

[0142] Enzyme StabiliZersiEnZymes for use in composi
tions, for example, detergents can be stabiliZed by various

and/or ZWitterionic and/or semi-polar nonionic surfactants.

techniques. The enZymes employed herein can be stabiliZed
by the presence of Water-soluble sources of calcium and/or

The surfactant is typically present at a level of from about
0.1%, from about 1%, or even from about 5% by Weight of the

magnesium ions in the ?nished compositions that provide

cleaning compositions to about 99.9%, to about 80%, to about

such ions to the enZymes.

35%, or even to about 30% by Weight of the cleaning com

positions.
[0137]

BuildersiThe compositions of the present disclo

sure can comprise one or more detergent builders or builder

systems. When present, the compositions Will typically com
prise at least about 1% builder, or from about 5% or 10% to

about 80%, 50%, or even 30% by Weight, of said builder.
Builders include, but are not limited to, the alkali metal,
ammonium and alkanolammonium salts of polyphosphates,
alkali metal silicates, alkaline earth and alkali metal carbon

ates, aluminosilicate builders polycarboxylate compounds,
ether hydroxypolycarboxylates, copolymers of maleic anhy
dride With ethylene or vinyl methyl ether, 1,3,5-trihydroxy

[0143] Catalytic Metal ComplexesiThe compositions
may include catalytic metal complexes. One type of metal
containing bleach catalyst is a catalyst system comprising a
transition metal cation of de?ned bleach catalytic activity,
such as copper, iron, titanium, ruthenium, tungsten, molyb
denum, or manganese cations, an auxiliary metal cation hav
ing little or no bleach catalytic activity, such as Zinc or alu

minum cations, and a sequestrate having de?ned stability
constants for the catalytic and auxiliary metal cations, par

ticularly ethylenediaminetetraacetic acid, ethylenediamine
tetra(methylenephosphonic acid) and Water-soluble salts
thereof. Such catalysts are disclosed in US. Pat. No. 4,430,
243.

benzene-2,4,6-trisulphonic acid, and carboxymethyl-ox

[0144]

ysuccinic acid, the various alkali metal, ammonium and

by means of a manganese compound. Such compounds and

substituted ammonium salts of polyacetic acids such as eth
ylenediamine tetraacetic acid and nitrilotriacetic acid, as Well
as polycarboxylates such as mellitic acid, succinic acid, oxy

levels of use are Well knoWn in the art and include, for

disuccinic acid, polymaleic acid, benZene 1,3,5-tricarboxylic
acid, carboxymethyloxysuccinic acid, and soluble salts

If desired, the compositions herein can be catalyZed

example, the manganese-based catalysts disclosed in US.
Pat. No. 5,576,282.
[0145] Cobalt bleach catalysts useful herein are knoWn, and
are described, for example, in US. Pat. Nos. 5,597,936 and

thereof.

5,595,967. Such cobalt catalysts are readily prepared by

[0138] Chelating AgentsiThe compositions herein may

knoWn procedures, such as taught for example in US. Pat.
Nos. 5,597,936, and 5,595,967.
[0146] Compositions herein may also suitably include a

also optionally contain one or more copper, iron and/or man

ganese chelating agents. If utiliZed, chelating agents Will
positions herein to about 15%, or even from about 3.0% to

transition metal complex of a macropolycyclic rigid ligand
(“MRL”). As a practical matter, and not by Way of limitation,

about 15% by Weight of the compositions herein.

the compositions and cleaning processes herein can be

generally comprise from about 0.1% by Weight of the com
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adjusted to provide on the order of at least one part per

[0151]

hundred million of the bene?t agent MRL species in the
aqueous Washing medium, and may provide from about 0.005

sitions in such solid forms are Well knoWn in the art and may
be used herein. In one aspect, When the fabric care composi

ppm to about 25 ppm, from about 0.05 ppm to about 10 ppm,
or even from about 0.1 ppm to about 5 ppm, of the MRL in the

tion is in the form of a granular particle, the emulsion is

Wash liquor.

including additional but not all components of the cleaning
composition. The particulate comprising the emulsion mate

[0147] Preferred transition-metals in the instant transition
metal bleach catalyst include manganese, iron and chromium.
Preferred MRLs herein are a special type of ultra-rigid ligand
that is cross-bridged such as 5,12-diethyl-1,5,8,12-tet
raaZabicyclo[6.6.2]hexadecane. Suitable transition metal
MRLs are readily prepared by knoWn procedures, such as
taught, for example, in WO 00/32601, and Us. Pat. No.

6,225,464.

Various techniques for forming fabric care compo

provided in particulate or encapsulated form, optionally
rial is combined With one or more additional particulates

containing a balance of components of the cleaning compo
sition. In various embodiments, the emulsion comprising the

polyorganosiloxane having aminoalkyl groups and the sili
cone particulate material, optionally including additional but
not all components of the cleaning composition may be pro
vided in an encapsulated form, and the emulsion encapsulate
is combined With particulates containing a substantial bal

Processes of Making Fabric Care Compositions

ance of components of the fabric care composition.

[0148] The fabric care compositions of the present disclo
sure can be formulated into any suitable form and prepared by

Methods of Using Fabric Care Compositions

any process chosen by the formulator, non-limiting examples

297; 5,574,005; 5,569,645; 5,565,422; 5,516,448; 5,489,392;

present speci?cation may be used to clean or treat a fabric,
such as those described herein. Typically at least a portion of
the fabric is contacted With an embodiment of the aforemen

and 5,486,303.

tioned fabric care compositions, in neat form or diluted in a

of Which are described in Us. Pat. Nos. 5,879,584; 5,691,

[0149]

[0152]

The fabric care compositions disclosed in the

In one aspect, the fabric care compositions disclosed

liquor, for example, a Wash liquor and then the fabric may be

herein may be prepared by combining the components

optionally Washed and/or rinsed. In one aspect, a fabric is

thereof in any convenient order and by mixing, e. g., agitating,
the resulting component combination to form a phase stable

optionally Washed and/or rinsed, contacted With an embodi
ment of the aforementioned fabric care compositions and

fabric care composition. In one aspect, a liquid matrix is
formed containing at least a major proportion, or even sub

then optionally Washed and/or rinsed. For purposes of the

stantially all, of the liquid components and the emulsion, e. g.,
nonionic surfactant, the non-surface active liquid carriers and

the mixture is continued, and if necessary, can be increased at
this point to form a solution or a uniform dispersion of

scrubbing, and mechanical agitation. The fabric may com
prise most any fabric capable of being laundered or treated.
[0153] In certain embodiments, the fabric care composi
tions disclosed in the present speci?cation can be used to form
aqueous Washing solutions for use in the laundering of fab
rics. Generally, an effective amount of such compositions is
added to Water, preferably in a conventional fabric laundering
automatic Washing machine, to form such aqueous launder
ing solutions. The aqueous Washing solution so formed is
then contacted, preferably under agitation, With the fabrics to

other optional liquid components, With the liquid components
being thoroughly admixed by imparting shear agitation to this
liquid combination. For example, rapid sti?ing With a
mechanical stirrer may usefully be employed. While shear
agitation is maintained, substantially all of any anionic sur
factant and the solid ingredients can be added. Agitation of

present disclosure, Washing includes but is not limited to,

insoluble solid phase particulates Within the liquid phase.

be laundered thereWith. An effective amount of the fabric care

After some or all of the solid-form materials have been added

composition, such as the liquid detergent compositions dis

to this agitated mixture, particles of any enZyme material to
be included, e.g., enZyme prills are incorporated. As a varia

form aqueous laundering solutions that may comprise from

tion of the composition preparation procedure described

about 500 to about 7,000 ppm or even from about 1,000 to

above, one or more of the solid components may be added to

about 3,000 pm of fabric care composition. The compositions
according to the present disclosure may be used in various
types of Washing machines and processes, including, but not

the agitated mixture as a solution or slurry of particles pre
mixed With a minor portion of one or more of the liquid

components. After addition of all of the composition compo
nents, agitation of the mixture is continued for a period of

time su?icient to form compositions having the requisite

viscosity and phase stability characteristics. Frequently this
Will involve agitation for a period of from about 30 to 60
minutes.

[0150]

In another aspect of producing liquid fabric care

compositions, the emulsion comprising the hydrophobic ?uid

closed in the present speci?cation, may be added to Water to

limited to, top loading Washing machines, front loading
Washing machines, Miele type Washing machines, commer
cial Washing machines, industrial Washing machines, and
hand Washing processes.
[0154] In one aspect, the fabric care compositions may be
employed as a laundry additive, a pre-treatment composition
and/or a post-treatment composition. For example, in certain
embodiments, the fabric care composition may be in the form

and particulate material may ?rst be combined With one or

of a spray Which is sprayed on a surface of the fabric. In other

more liquid components to form a premix, and this premix

embodiments, the fabric care composition treatment may be

may be added to a composition formulation containing a

in the form of a soak or rinse composition, such as a pre- or

substantial portion, for example more than 50% by Weight,

post-laundering soak or rinse composition. In these embodi

more than 70% by Weight, or even more than 90% by Weight,
of the balance of components of the fabric care composition.

ments, the fabric to be treated may be soaked or rinsed in the

For example, in the methodology described above, both the

lency characteristics.

fabric care composition to impart the enhanced stain repel

premix and the enZyme component may be added at a ?nal

[0155]

stage of component additions.

described in detail herein, the present disclosure is intended to

While various speci?c embodiments have been
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ments described herein. The various embodiments of the
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conjunction With the following representative examples. The
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of illustration and not limitation.
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amine number of0.8 mmol/g, 72 mol % SiMe3 end groups, 26
mol % SiMe2OH end groups, 2 mol % SiMe2OMe end groups
[corresponds to ll/lll:2.6]) at 250 C. to obtain a clear, color
less solution having a viscosity of about 3000 mPa~s. This
mixture is stable for a period of 3 months.
1.5. Preparation of a Stable Oil Mixture

[0160] 3.5 g ofMQ silicone resin ({[Me3SiO1/2]O_373[SiO2]
EXAMPLES

O_627}4O, Mn:2700 g/mol, resin contains appr. 0.2% OH and

1) Emulsion Preparation-Emulsion Mixtures

3.1% OEt [corresponds to R1O]) are mixed for 30 minutes
With 20.2 g ofamine oil (viscosity about 225 mm2/s at 250 C.

1.1. Preparation of a Stable Oil Mixture

[corresponds to la+lb+ll+lll:105], functional radicals

i(CH2)3NH(CH2)NH2 [corresponds to R2], amine number

[0156] 13.2 g of MO silicone resin ({[Me3SiO1/2]O_373
[SiO2]O_627}4O, Mn:2700 g/mol, resin contains appr. 0.2%

of 2.6 mmol/g, 94 mol % SiMe3 end groups, 5 mol %
SiMe2OH end groups, 1 mol % SiMe2OMe end groups [cor

OH and 3.1% OEt [corresponds to R1O]) are dissolved in 10.5

responds to ll/lll:15.7]).

g of ethylene glycol monohexyl ether (obtainable from

Sigma-Aldrich Chemie GmbH) by sti?ing and subsequently

1.6. Preparation of a Stable Oil Mixture

admixed With 76.3 g of amine oil (viscosity about 1000
mm2/s at 250 C. [corresponds to la+lb+ll+lll:230], func

[0161] 5.9 g of DT silicone resin solution ({[Me2SiO]O_O3
[MeSiO3/2]O_97}33, Mn:2300 g/mol, resin contains appr.
0.4% OH and 4.4% OEt [corresponds to R10], 25% in Shellsol
T) are disolved in 3.6 g ethylene glycol monohexyl ether

tional radicals i(CH2)3NH(CH2)NH2 [corresponds to R2],
amine number of 0.6 mmol/ g, 90 mol % SiMe3 end groups, 10
mol % SiMe2OH end groups [corresponds to ll/lll:9.0]) at
250 C. to obtain a clear, colorless solution having a viscosity
of about 3000 mPa~s. This mixture is stable for a period of 3
months.

(obtainable from Sigma-Aldrich Chemie GmbH) by stirring
and subsequently admixed With 14.2 g of amine oil (viscosity
about 1000 mm2/ s at 250 C. [corresponds to la+lb+ll+

lll:230], functional radicals i(CH2)3NH(CH2)NH2 [corre
sponds to R2], amine number of0.6 mmol/g, 90 mol % SiMe3

1.2. Preparation of a Stable Oil Mixture

end groups, 10 mol % SiMe2OH end groups [corresponds to

[0157] 13.2 g of MO silicone resin ({[Me3SiO1/2]O_373
[SiO2]O_627}4O, Mn:2700 g/mol, resin contains appr. 0.2%

ll/lll:9.0]) at 250 C. to obtain a clear, colorless solution
having a viscosity of about 3000 mPa-s. This mixture is stable
for a period of 3 months.

OH and 3.1% OEt [corresponds to R1O]) are dissolved in 10.5

g of ethylene glycol monohexyl ether (obtainable from

Sigma-Aldrich Chemie GmbH) by sti?ing and subsequently
admixed With 76.3 g of amine oil (viscosity about 500 mm2/ s
at 250 C. [corresponds to la+lb+ll+lll:170], functional radi

cals i(CH2)3NH(CH2)NH2 [corresponds to R2], amine
number of 0.6 mmol/g, 68 mol % SiMe3 end groups, 25 mol
% SiMe2OH end groups, 7 mol % SiMe2OMe end groups
[corresponds to H/lll:2.1]) at 250 C. to obtain a clear, color
less solution having a viscosity of about 3000 mPa~s. This
mixture is stable for a period of 3 months.
1.3. Preparation of a Stable Oil Mixture

[0158] 13.2 g of MO silicone resin ({[Me3SiO1/2]O_373
[SiO2]O_627}4O, Mn:2700 g/mol, resin contains appr. 0.2%

1.7. Preparation of an Unstable Oil Mixture

[0162] 13.2 g of MO silicone resin ({[Me3SiOil/2]O_373
[SiO2]O_627}4O, Mn:2700 g/mol, resin contains appr. 0.2%
OH and 3.1% OEt [corresponds to R1O]) are dissolved in 10.5

g of ethylene glycol monohexyl ether (obtainable from

Sigma-Aldrich Chemie GmbH) by sti?ing and subsequently
admixed With 76.3 g of amine oil (viscosity about 2800
mm2/s at 250 C. [corresponds to la+lb+ll+lll:325], func

tional radicals i(CH2)3NH(CH2)NH2 [corresponds to R2],
amine number of0.6 mmol/g, 47 mol % SiMe3 end groups, 45
mol % SiMe2OH end groups, 8 mol % SiMe2OMe end groups
[corresponds to ll/lll:0.9]) at 250 C. to obtain a clear, color
less solution having a viscosity of about 3000 mPa~s. This
mixture has formed a gel after 3 days; the preparation of an

OH and 3.1% OEt [corresponds to R1O]) are dissolved in 10.5

emulsion is only possible Within these three days.

g of ethylene glycol monohexyl ether (obtainable from

1.8. Preparation of an Unstable Oil Mixture

Sigma-Aldrich Chemie GmbH) by sti?ing and subsequently
admixed With 76.3 g of amine oil (viscosity about 950 mm2/ s
at 250 C. [corresponds to la+lb+ll+lll:220], functional radi

cals i(CH2)3NH(CH2)NH2 [corresponds to R2], amine
number of 0.6 mmol/g, 92 mol % SiMe3 end groups, 7 mol %
SiMe2OH end groups, 1 mol % SiMe2OMe end groups [cor
responds to ll/lll:11.5]) at 250 C. to obtain a clear, colorless
solution having a viscosity of about 3000 mPa~s. This mixture
is stable for a period of 3 months.

[0163] 13.2 g of MO silicone resin ({[Me3SiO1/2]O_373
[SiO2]O_627}4O, Mn:2700 g/mol, resin contains appr. 0.2%
OH and 3.1% OEt [corresponds to R1O]) are dissolved in 10.5

g of ethylene glycol monohexyl ether (obtainable from

Sigma-Aldrich Chemie GmbH) by sti?ing and subsequently
admixed With 76.3 g of amine oil (viscosity about 2900
mm2/s at 250 C. [corresponds to la+lb+ll+lll:331], func

tional radicals i(CH2)3NH(CH2)NH2 [corresponds to R2],

[0159] 13.2 g of MO silicone resin ({[Me3SiO1/2]O_373
[SiO2]O_627}4O, Mn:2700 g/mol, resin contains appr. 0.2%

amine number of 0.4 mmol/g, 47 mol % SiMe3 end groups, 47
mol % SiMe2OH end groups, 6 mol % SiMe2OMe end groups
[corresponds to H/lll:0.9]) at 250 C. to obtain a clear, colour
less solution having a viscosity of about 3000 mPa~s. This
mixture has formed a gel after 3 days; the preparation of an

OH and 3.1% OEt [corresponds to R1O]) are dissolved in 10.5

emulsion is only possible Within these three days.

1.4. Preparation of a Stable Oil Mixture

g of ethylene glycol monohexyl ether (obtainable from

Sigma-Aldrich Chemie GmbH) by sti?ing and subsequently
admixed With 76.3 g of amine oil (viscosity about 2500
mm2/s at 250 C. [corresponds to la+lb+ll+lll:315], func

tional radicals i(CH2)3NH(CH2)NH2 [corresponds to R2],

Preparation of Emulsions
[0164] General Prescription for the Emulsi?cation of the
Oil Mixtures 1.1 to 1.8: (the Emulsions of Mixers 1.1
Through 1.8 are Herein after Called Emulsion 1-8.)

US 2012/0077725 A1

[0165]

8.0 g of demineraliZed Water, 12.0 g of diethylene

glycol monobutyl ether (obtainable from Sigma-Aldrich
Chemie GmbH), 1.5 g of diethylene glycol monohexyl ether
(obtainable from Sigma-Aldrich Chemie GmbH) and acetic
acid 100% (equimolar to the amine groups of the aminoalkyl

containing polyorganosiloxanes, obtainable from VWR
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mulations included untreated fabric (control 1), formulations
comprising the stable oil mixture of 1.1 (control 3) or the
stable oil mixture of 1.2 (control 2). Examples for the controls
and formulations 1-7 Were performed using the equivalent of
a 60 g per load dose (on a full scale top load) and miniWash

scale (i.e., at l/sth scale) folloWed by the time-to-Wick tests.

International) are initially charged and mixed at room tem
perature, then 39.0 g of the above-described oil mixture are
added at room temperature and subsequently a further 46.5 g

Formulations 8-10 Were used in a 30 g per load dose (on a full

of demineraliZed Water are added With stirring to obtain an

Wick test. The results for controls and inventive formulations
are presented in Table 1.

almost clear, colorless emulsion. Oil mixtures 5 and 6 Were

scale top load) and a full scale Wash folloWed by the time-to

emulsi?ed immediately after their preparation.
General Prescription for the Emulsi?cation of the Oil Mix
tures 1.1 and 1.2 in Presence of Polyvinyl Alcohol (Emulsion

5). Liquid Laundry Additive Compositions
[0171]

The above emulsions Were then made into products

9-10):

With the folloWing formulation. The formulated products

[0166] 17 g polyvinyl alcohol “Celvol 523” (obtainable
from Sekisui Specialty Chemicals America), 10% in Water

Were used in the rinse cycle in the Washing machine With
loaded cotton garments. Normal Wash conditions Were used

(obtainable from Wacker ChemieAG), 23 g polyvinyl alcohol

and Tide detergent Was used in the Wash cycle.

M05/ 140 M, 20% in Water (obtainable from Wacker Chemie

Formula (W/W active %)

AG) and 4.0 g diethylenglykol monohexylether (obtainable
from Sigma-Aldrich Chemie GmbH) are initially charged
and mixed at room temperature, then 39.0 g of the above
described oil mixture are added at room temperature and
subsequently 29.0 g of demineraliZed Water are added With
stirring to obtain an opaque, colorless emulsion.

2) Deposition Aid Solution Formulation
[0167]

Deposition aid materials Were pre-dissolved in

aqueous phase. Heating Was used if necessary. The concen

Si Fluid-Resin Emulsion ofExample 1-10
Cationic Starch (Maize, MW 1,500,000

10.67

0.72

Daltons, charge density 0.42 meq/g, amylase

28%)
DTDMAC

1.33

Perfume:

0.20

Preservant: Proxel

0.015

tration of the deposition aid varies depends on the solubility
of the materials.

3) Exemplary Formulation of Emulsion Composition
[0168]

To 39.35 g deioniZed Water Was added 18.40 g stable

oil mixture (b) and the mixture agitated With an IKA® RK20
bench-top mixer set to 300 rpm until solution became clear.
Arquad® HTL8-MS (0.78 g) Was added and the mixture
agitated With the IKA® RK20 at 300 rpm until combined and
solution became clear. The solution Was heated to 50° C. by
placing sample in an oven set to 50° C. until temperature of

sample equilibrated. Deposition aid (1.20 g, DoW Polymer
PKTM) Was added and the mixture agitated With the IKA®
RK20 at 200 rpm. The deposition aid poWder Was added
sloWly in small, equal batches to alloW even dispersion.
Deposition aid forms gel in the aqueous solution and thickens
the solution. The agitation speed Was increased to 300 rpm.
Perfume and dye Were added and the mixture agitated at 300
rpm for 15 minutes to provide the stabile emulsion.

4) Fabric Treatment Method:
[0169] A ?xed quantity of fresh fabrics, such as CW120,
polyester, blend polycotton, socks, T-shirts and other type of
fabrics Was Washed at normal Wash conditions using Tide 2><
at 32° C. at North American top load Washing machine and
Wash conditions. The above formulated product Was added

into the Washing machine before the rinse cycle and after the
Wash cycle. Then the normal laundry process Was continued.
After rinse, all the fabrics Were taken out to dryer. The fabrics
Went through the normal drying process at 49° C. After leav
ing in the room temperature for 1 day, the fabrics Was test for
Time to Wick using the test method shoWn beloW.
[0170] Three control formulations and 10 formulations
according to various embodiments of the present disclosure
Were prepared and tested for time-to-Wick. The control for

[0172]

Cotton fabric Was dipped in the solution and then

line dried. The time to Wick Was measured on the fabrics

according to the T2W testing method.

Water T2W

Untreated

Product/Example
Product/Example
Product/Example
Product/Example
Product/Example
Product/Example

0 second

5.1-Emulsion 1
5.2-Emulsion 2
5.3-Emulsion 3
5.4-Emulsion 4
5.5-Emulsion 5
5.6-Emulsion 6

977 second
1200 second
1200 second

12 second
287 second
191 second

Product/Example 5.7-Emulsion 7*

Not applicable

Product/Example 5.8-Emulsion 8*

Not applicable

Product/Example 5.9-Emulsion 9
Product/Example 5.10-Emulsion 10

680 second
887 second

(unstable)
(unstable)

Formula (W/W active %)

Si Fluid-Resin Emulsion 1

Cationic Starch (Maize, MW 1,500,000

12

1.2

Daltons, charge density 0.42 meq/g, amylase 28%)
TalloW alkyl ethoxylate (TAE 80, approx. 80 molar

0.1

proportions of ethylene oxide)
Diethylene glycol mono-butyl ether

1.0

ethylene glycol mono hexyl ether

1.0

Perfume:
Preservant: Proxel

0.20
0.02
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Additional Example Formulations
[0174] Examples of Control 1 to Formulation 7 are based
on a dosage of 60 g of formulation per load With Washing in a
miniWasher.
[0175] Examples of Formulation 8-10 are all based on a

Water T2W

Untreated

0 second

Product/Example 5.11-Emulsion 1

45 second

dosage of 30 g of formulation per load With Washing in a full

[0173] Additional example formulations of the composi

scale Washing machine
[0176] Longer Time to Wick (T2W) times shoW increased

tions of the present invention are shown in Table 1.

bene?t.
TABLE 1
Formula (W/W % ACTIVE PER DOSE)
Control 1
(untreated Control Control
fabrics)
2
3

Class

Material

Emulsion

Emulsi?ed Polyorganosiloxane

Mixture

?uid-silicone resin mixture from

Emulsion

Emulsi?ed Polyorganosiloxane

Mixture

?uid-silicone resin mixture from

Formulation
1

Form.
2

Form.
3

Form.
4

i

10.7

i

10.7

10.7

10.7

10.7

i

i

10.7

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

above Example 1.2 (Emulsion 2)
above example 1.1 (Emulsion 1)
Deposition Cationic Hydroxyl Ethyl Cellulose

Aid

(MW 400,000 Daltons, charge
density 1.25 meq/g) (DoW, Cat
HEC polymer PK)

Deposition

Cationic Starch (Maize, MW

Aid

1,500,000 Daltons, charge density
0.42 meq/g, amylase 28%) (Akzo,
EXP 5617-2301-28) (National

Deposition

Polydiallyldimethylammonium

Aid

Chloride (terpolymers With mole
ratio of 90% polyacrylamide/5%

1.8

i

i

1.8

1.8

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

0

6

2

Starch, 12629-82)
1.07

acrylic acid/5% methylenebis

acrylamide-methacrylamido
propyl trimethylammonium
chloride) (Nalco, TX12528SQ,
Merquat 5300)
Deposition

Polydiallyldimethylammonium

Aid

Chloride (MW 150,000 Daltons)

Cationic

Alkyl (CS-C20) dimethyl hydroxyl

booster

ethyl ammonia chloride, (Clariant,

Cationic

DitalloW dimethyl ammonia

booster

chloride (Fluka, Arquad 2HT-75)

Cationic

Coconut trimethyl ammonium

booster

chloride

Cationic

Lauryl trimethyl ammonium

booster

chloride

Dispersant

TalloW alkyl ethoxylate (TAE 80,

(Nalco, Merquat 100)
Praepagen 3996)
1.07

i

1.07

approx. 80 molar proportions of

ethylene oxide)
T2W (seconds)

Class

Material

Emulsion

Emulsi?ed Polyorganosiloxane

Mixture

?uid-silicone resin mixture from

280

12

330

354

Form.
5

Form.
6

Form.
7

Form.
8

Form.
9

Form.
10

10.7

10.7

i

i

i

i

i

i

10.7

i

i

above Example 1.2 (Emulsion 2)
Emulsion

Emulsi?ed Polyorganosiloxane

Mixture

?uid-silicone resin mixture from

Deposition

Cationic Hydroxyl Ethyl Cellulose

Aid

(MW 400,000 Daltons, charge
density 1.25 meq/g) (DoW, Cat
HEC polymer PK)

12

16

8

above example 1.1 (Emulsion 1)

Deposition Cationic Starch (Maize, MW

Aid

1,500,000 Daltons, charge density
0.42 meq/g, amylase 28%) (Akzo,
EXP 5 617-2301-28) (National

Starch, 12629-82)

1.8

i

i

1.8

i

i

i

1.2

1.6

1

