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LAUNDERY DETERGENT COMPOSITION

FIELD OF THE INVENTION

Laundry detergent composition comprising surfactants.

BACKGROUND OF THE INVENTION

There s a tendency fo fornwlate compacted hguid laundry detergent compositions.
These compacted formulations aim to provide the same overall cleaning benefit as more dilute
formulations, yet have an overall lower volume. Hence smaller volumes of the composition can
be added to the wash liquor and so smaller packages need to be used saving on packaging
material, space, transport costs otc, resulting in more environmentally friendly compositions,

However, an issuc with compacted formulations is they leave little space available for
addition of new technologies. If the formulator wishes to add a new ingredient, they will often
have to lower the level of at least one of the other ingredients and so compromise the benefit
provided by that ingredient.

Often, in order to add a new ingredient, the level of detergent surfactant needs to be
reduced.  This negatively impacts the cleaning benefit provided by the laundry detergent
composition.

Theretore, there remains a need in the art for a compacted laundry detergent composition
that optimises surfactant levels to ensure excellent cleaning whilst still allowing incorporation of

new ingredients,

SUMMARY OF THE INVENTION
The present jnvention 18 fo a hiquid laundry detergent composition comprising;
an anionic surfactant, wherein the anionic surfactant comprises linear alkyibenzene
sulphonate;
- an cthoxylated alcohol non-ionic surfactant;
- greater than 5% by weight of the composition of water;
wherein the weight ratio of total anionic surfactant : non-ionic surfactant is between 111
and 23:1; and
wherein the weight ratio of linear alkylbenzene sulphonate : non-ionic surfactant is
between T and 15:1; and

wherein the weight ratio of total surfactant to water is between 3:1 to 2001,
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The present invention is also to a water-soluble unit dose article comprising a water-soluble film

and a liquid laundry detergent composition according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Liguid laundry deterzent composition

The composition of the present invention is a liquid laundry detergent composition. The
term  ‘hiquid laundry detergent composition’ refers to any laundry detergent composition
coraprising a liquid capable of wetting and treating fabric e.g., cleaning clothing in a domestic
washing machine, and includes, but is not Hmited to, liquids, gels, pastes, dispersions and the
like. The liquid composition can include solids or gases in suitably subdivided form, but the
Hiquid composition excludes forms which are non-flutd overall, such as tablets or granules.

The liguid composition may be formulated into a unit dose article. The unit dose article
of the present imvention comprises a watcr-soluble film which fully encloses the liquid
composttion in at least one compartment. Suitable unit dose articles are deseribed in more detail
helow.

The bquid laundry detergent composttion can be used as a fully formulated consumer
product, or may be added to one or more further ingredient to form a fully formulated consumer
product. The liquid laondry detergent composition may be a ‘pre-treat’ composition which is
added to a fabric, preferably a fabric stain, ahead of the fabric being added to a wash hquor,

The liquid laundry detergent composition can be used in a fabric hand wash operation or
may be used in an automatic machine fabric wash operation.

The Hquid laundry detergent composition of the present invention comprises an anionic
surfactant, The andonic surfactant comprises linear alkylbenzene sulphonate. Suitable anionic
surfactants are described in more detail below. The hquid laundry detergent composition may
comprise between 20wi% and 42w, or even between 253wit% and 40wt% or even between
30wt% and 40wt% anionic surfactant. The hquid laundry detergent composition may comprise
between 15wit% and 25wt% linear alkybenzene sulphonate.

The hiquid laundry detergent composition of the present mvention comprises an
ethoxylated alcohol non-tonic surfactant. Suttable ethoxylated alcobol non-tonic surfactants are
described in more detail below,  The liguid laundry detergent composition may comprise
between 0.5wt% and 7.5w1%, or even between 1wi% and Swi% ethoxylated aleohol non-ionic

surfactant.
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The liquid laundry detergent composition comprises water. The liquid laundry detergent
composition may comprise between 0.5wt% and 20wt% water.

The weight ratio of total antonic surfactant : nov-tonic surfactant in the hquid laundry
detergent composition is hetween 11:1 and 23:1. The weight ratio of anionic o non-ionic
surfactant in the liguid laundry detergent composition may be from 5:1 to 20:1, or even 5:1 to
15:1. By “weight ratio” we herein mean the ratio of the weight of a first ingredient present in the
coraposttion fo that of the weight of a second ingredient present in the composition,

By ‘total anionic surfactant’” we hercin mean the sum total of all the anionic surfactant
present in the hquid laundry detergent composition.

The ratio of linear alkylbenzene sulphonate ;| non-ionic surfactant in the hiquid laundry
detergent composition is between 11:1 to 15:1,

The ratio of total surfactant to water in the hiquid laundry detergent composition is
between 3:1 to 20:1. By “total surfactant’, we herein mean the level of all surfactant present in
the liquid laundry detergent composition, including but not livaited to all amionic, non-tonic and
cationic surfactant,

It ts understood that the term ‘surfactant’ does not include fatty acids or ncutralized
equivalents thereof. The liquid laundry detergent composition may comprise between Swi% and

Swi% fatty acid, or even between 8wit% and 15wi% fatty acid.

The liquid laundry detergent composition may comprise a laundry adjunct ingredient.
Suttable laundry adjunct ingredients are described in more detail below.

The liquid laundry detergent composition may comprise a solvent. Suitable solvents are
detailed below. The term “solvent’ does not include water. The molar ratio of total solvent to
total surfactant may be between 1:1 and 1:3, or even between 1:4 and 1:2.5. By ‘total solvent’
we herein mean all solvent present in the liquid laundry detergent composition. By ‘total
surfactant’, we herein mean the lovel of all surfactant present in the liguid laundry detergent
composition, including but not Emited to all anionic, non-ionic and cationic surfactant. By molar
ratto we herein mean the ratio of the moles of total solvent to the moles of total surfactant present
in the composition.

The composition may have a pH of from 5-10, preferably from 6-9.

Water-soluble unit dose article

The present invention is also to a water-soluble unit dose article comprising a water-

soluble film and a liquid laundry detergent composition according to the present invention.
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The unit dose pouch of the present invention comprises a water-soluble film which fully
encloses the liquid composition in at least one compartment.

The unit dose article herein is typically a closed structure, made of the water-soluble film
enclosing an internal volume which comprises the liquid laundry detergent composition. The
pouch can be of any form and shape which is suitable to hold and protect the composition, ¢.g.
without allowing the release of the composttion from the pouch prior to contact of the pouch to
water. The exact execution will depend on factors tike the type and amount of the composition
in the pouch, the number of compartmenis in the pouch, the characteristics required for the
water-soluble film to hold, protect, and release the composition. The umit dose article may have a
substantially, square, rectangular, oval, elliptoid, superelliptical, or circular shape. The shape
may or may not include any excess material present as a flange or skirt at the point where two or
more films are sealed together. By “substantially”, we herein mean that the shape has an overall
impression of being for example square. It may have rounded comers and/or non-straight sides,
but overall it gives the impression of being square for exaraple.

The liquid composition preferably has density in the range from of 0.9 1o 1.3 grams per
cubic cenfumeter, more preferably from 1.0 to 1.1 grams per cubic centimeter, exchiding any
solid additives, but including any bubbles, it present.

The unit dose article comprises a water-soluble film which fully encloses the liquid
composttion in at least one compartment. The unit dose article may optionally comprise
additional compartments; said additional compartments may comprise an additional composition.
Said additional composition may be Hquid, sohd, or mixtures thercof. Alternatively, any
additional solid component may be suspended in g liquid-filled compartment. Each compartment
may have the same or different compositions. A multi-compartment unit dose form may be
desirable for such reasons as: separating chemically incompatible ingredients; or where it is
desirable for a portion of the ingredients to be released into the wash earlier or later. The unit
dose article may comprise at least one, or even at least two, or even at least three, or even at least
four, or even at least five compartments. The unit dose article may comprise two compartments,
wherein a first compartment comprises from 5% to 20% by weight of the compartment of a
chelant, preferably wherein the chelant is in a solid form.

The multiple compartments may be arranged in any suitable orientation. For example the
unit dose article may comprise a bottom compartment, and at least a fust top comparirent,
wherein the top compartment is superposed onto the bottom compartment. The unit dose article

may comprise a bottom compartment and at least a first and a second top compartment, wherein
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the top compartments are arranged side-by-side and are superposed on the bottom compartment;
preferably, wherein the article comprises a bottom compartment and at least a first, a second and
a third top compartment, wherein the top compartments are arranged side-by-side and are
superposed on the bottom compartment,

Alternatively, the compartments may all be positioned in a side-by-side arrangement. In
such an arrangement the compartments may be connected to one another and sharve a dividing
wall, or may be substantially separated and siraply held together by a connector or bridge.
Alternatively, the compartments may be arranged in a “tyre and rin’ orientation, i.¢. a first
compariment 1S positioned next to a second compartiment, but the first compartment at least
partially surrounds the second compartroent, but does not completely enclose the second
compartment

The film of the unit dose article is soluble or dispersible in water, and preferably has a
water-sotubility of at least 50%, preferably at least 75% or even at least 95%, as measured by the
method set out here after using a glass-filter with a maximum pore size of 20 microns:

50 grams £ 0.1 gram of film material is added in a pre-weighed 400 mi beaker and 245ml
+ 1wl of distilled water is added. This is stirred vigorously on a magnetic stirrer set at 600 rpm,
for 30 minutes. Then, the mixture is filtered through a folded qualitative sintered-glass filter
with a pore size as defined above {max. 20 micron). The water is dried oftf from the collected
filtrate by any conventional method, and the weight of the remaining material is determined
(which is the dissolved or dispersed fraction). Then, the percentage solubility or dispersability
can be calculated.

Preterred filra materials are preforably polymeric materials, The filra material can, for
example, be obtained by casting, blow-moulding, extrusion or blown extrusion of the polymeric
material, as known in the art.

Preferred polymers, copolymers or derivatives thereof suitable for use as pouch material
are selected from polyvinyl alcohols, polyvinyl pyrrolidone, polyalkylene oxides, acrylanude,
acrylic acid, celiulose, cellulose ethers, ceilulose esters, cellulose amides, polyvinyl acetates,
polycarboxvhic acids and salts, polyamincacids or peptides, polyamides, polyacrviamide,
copolyraers of maleic/acrylic acids, polysaccharides jnchiding starch and gelatine, natural gums
such as xanthum and carragum. More preferred polymers are selected from polyacrylates and
water-soluble acrylate copolymers, methvicellulose, carboxymethyiceliulose sodium, dextrin,
ethylcellulose, hydroxyethyl celhilose, hydroxypropyl  methylecliulose,  maltodextnin,

polyraethacrylates, and most preferably selected from polyvinyl alcohols, polyvinyl alechol
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copolymers and hydroxypropyl methyl cellulose (HPMC), and combinations thereof. Preferably,
the level of polymer in the pouch material, for example a PVA polymer, is at least 60%. The
polvmer can have any weight average molecular weight, preferably from about 1000 to
1,000,000, more preferably from about 10,000 to 300,000 yet more preferably from about 20,000
to 150,000

Mixtures of polymers can also be used as the filin material.  This can be beneficial to
control the mechanical and/or dissolution properties of the corapartments or pouch, depending on
the application thereof and the required needs. Suitable mixtures include for example mixtures
wherein one polymer has a higher water-solubility than another polymer, and/or one polymer has
a higher muechanical strength than another polymer. Also suttable are muxtures of polyroers
having different weight average molecular weights, for example a mixture of PVA or a
copolymer thereof of a weight average molecular weight of about 10,0060~ 40,000, preferably
around 20,000, and of PVA or copolymer thereof, with a weight average molecular weight of
about 100,000 to 300,000, preferably around 150,000, Also suitable herein are polymer blend
compositions, for example comprising hydrolytically degradable and water-soluble polymer
blends such as polylactide and polyvinyl alcohol, obtained by mixing polylactide and polyvinyt
alecohol, typically comprising about 1-35% by weight polvlactide and about 65% to 99% by
weight polyvinyl alcohol. Preferred for use herein are polymers which are from about 60% to
about 98% hydrolysed, preferably abowt 80% to about 90%¢ hydrolysed, to improve the
dissolution characteristics of the material.
Preferred films exhibit good dissolution in cold water, meaning unheated water straight from the
tap. Preferably such films exhibit good dissolution at temperatures below 25°C, more preferably
below 21°C, more preferably below 15°C. By good dissolution it is meant that the film exhibits
water-solubility of at least 50%, preterably at least 75% or even at least 95%, as measured by the
method set out here after using a glass-filter with a maximum pore size of 20 microns, described
above.

Preferred films are those supplied by Monosol under the trade references ME630, ME9SGO,

MET7T79, MR310, films described in US 6 166 117 and US 6 787 312 and PVA films of

corresponding solubility and deformability characteristics. Further preferred films are those

describes in US2006/0213801, WO 2010/119022, US2011/0188784 and US6787512.
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The area of print may comprise a single colour or maybe comprise multiple colours, even
three colowrs.  The area of print may comprise white, black, bhie, red colours, or a mixture
thercot. The print may be present as a layer on the surface of the film or may at least partially
penetrate into the film. The film will comprise a first side and a second side. The arca of print
may be present on either side of the film, or be present on both sides of the film. Alternatively,
the area of print may be at least partially comprised within the film itself.

The area of print may comprise an ink, wherein the ink comprises a pigment. The mk for
printing onto the film has preferably a desired dispersion grade in water. The ink may be of any
color including white, red, and black. The ink may be a water-based ink comprising from 10% to
80% or from 20% to 60% or from 25% to 45% per weight of water. The ink may comprise from
20% to 90% or from 40% to 80% or from 50% to 75% per weight of solid.

The ink may have a viscosity measured at 20°C with a shear rate of 1000s™ between 1 and
600 ¢Ps or between 50 and 350 cPs or between 100 and 300 ¢Ps or between 150 and 250 ¢Ps.
The measurement may be obtained with a cone- plate geometry on a TA instruments AR-53
Rheometer.

The arca of print may be achieved using standard techniques, such as flexographic
printing or inkjet printing. Preforably, the area of print is achieved via flexographic printing, in
which a film is printed, then moulded into the shape of an open compartment. This compartment
is then filled with a detergent composition and a second film placed over the compartment and
sealed to the fivst film. The area of print may be on cither or both sides of the film.

Alternatively, an ink or pigment may be added during the mamufacture of the film sue
that all or at lcast part of the film is coloured.

The film may comprise an aversive agent, for example a bitffering agent. Suitable bittering
agents mclude, but are not limited to, naringin, sucrose octaacetate, quinine hydrochloride,
denatonium benzoate, or mixtures thereof. Any suitable level of aversive agent may be used in
the film. Suitable levels include, but are not himited to, 1 to 5000ppm, or even 160 to 2500ppm,

or even 250 to 2000rpm.

Anionic surfactant

The anionic surfactant may be selected from linear alkyl benzene sulfonate, alloyl

cthoxylate sulphate and combinations thereof,
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Suttable anionic surfactants useful herein can comprise any of the conventional anionie
surfactant types typically used in Hquid detergent products. These include the alkyl benzene

sulfonic acids and their salts as well as altkoxylated or non-alkoxviated alkyl sulfate materials,

Exemplary antonic surfactants are the alkali metal salts of Cy¢-Cig alkyl benzene sulfonic
acids, or C1;-Cy4 alkyl benzene sulfonic acids. In one aspect, the alkyl group is linear and such
linear alkyl benzene sulfonates are known as "LAS". Alkyl benzene sulfonates, and particularly
LAS, are well known in the art. Such surfactants and their preparation are described for example
in U.8. Pat, Nos. 2,220,099 and 2,477,383, FEspecially useful are the sodium, potassivm and
amine lincar straight chain alkylbenzene sulfonmates in which the average number of carbon
atoms in the alkyl group is from about 11 to 14, Sodium Ci1-Ca, e.g., Ci, LAS is a specific

example of such surfactants.

Specific, non-fimiting examples of anionic surfactants useful heremn include the acid or
salt forms of: ay Cy1-Cy¢ alkyl benzene sulfonates (LAS); b) Ci6-Cop primary, branched-chain and
random alky! sulfates (AS), mcluding predominantly Cin alkyl sulfates; ¢ Cie-Cig secondary
(2,3) alkyl suifates with non-limiting examples of suitable cations including sodium, potassium,
ammoniom, amine and mixtures thereof; d} Cio-Cip alkyi alkoxy sulfates (AES) wherein x i
from 1-30; e) C10-Cis alkyl alkoxy carboxylates in one aspect, comprising -5 ethoxy units; {)
mid-chain branched alkyl sulfates as discussed in U.8. Pat. No. 6,020,303 and U.S. Pat. No.
6,060,443; ¢) mid-chain branched alky! alkoxy sulfates as discussed in U.S. Pat. No. 6,008,181
and U.S. Pat. No. 6,020,303, h) modified alkyibenzene sulfonate (MLAS) as discussed in WO
99/05243, WO 89/05242, WO 99/05244, WO 99/05082, WO 99/03084, WO 99/05241, WO
99/47656, WO (0/23549, and WO 00/23548; 1) methyl ester sulfonate (MES); and j) alpha-olefin
sulfonate (AOQS).

A suitable anionic detersive surfactant is predominantly alkyl Cis alkyl mid-chain
branched sulphate. A suttable feedstock for predominantly alkyl Ci alkyl mid-chain branched

sulphate is beta-farncsene, such as BioFene' supplied by Amyris, Emeryville, California.

Ethoxvlated alcohol non-1ionic surfaciant

The cthoxylated nonionic surfactant may be, e.g., primary and secondary alcohol
ethoxylates, especially the Cs-Cyp aliphatic alcohols ethoxylated with an average of from 1 to 50
or even 20 moles of ethviene oxide per mole of aleohol, and more especially the C-Cys primary

and secondary aliphatic alcobols ethoxylated with an average of from 1 to 10 moles of ethylene
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oxide per mole of alcohol Non-ethoxylated alcohol nonionic surfactants include
alkylpolyglvcosides, glycerol monoethers, and polyhydroxyamides (glucamide).

The ethoxylated alcohol non-ionic surfactant can be, for example, a condensation product
of from 3 to & mol of ethylenc oxide with | mol of a primary alcohol having from 9 to 15 carbon
atoms.

The non-ionic surfactant may comprise a fatty alcohol cthoxylate of formula R(EG),,
wherein R represents an alky! chain between 4 and 30 carbon atoms, (EQ) represents one unit of

ethylene oxide monomer and n has an average value between 0.5 and 20.

Adiunct ingredients

The adiunct laundry detergent ingredient may be selected from bleach, bleach catalyst,
dye, hueing agents, cleaning polymers, alkoxylated polvamines, polvethyleneimines, alkoxylated
polyethylencimines, soil release polymers, amphiphilic graft polvmers, surfactants, solvents, dye
transfor inhibitors, chelants, enzymoes, perfumes, encapsulated perfumes, perfume delivery
agents, suds suppressor, brighteners, polyearboxylates, structurants, anti-oxidants, deposition

aids and mixtures thereof.

Hueing Dye: The iquid laundry detergent composition may comprise a hueing dye. The hucing
dyes employed in the present laundry care compositions may comprise polymeric or non-
polymeric dyes, pigments, or mixtures thereof, Preferably the hueing dye comprises a polymeric
dye, comprising a chromophore constituent and a polymeric constituent. The chromophore
constituent is characterized in that it absorbs hight in the wavelength range of blue, red, violet,
purple, or combinations thereof upon exposure to light. In onc aspect, the chromophore
constituent exhibits an absorbance spectrum maximum from about 520 nanometers to about 640
nanometers in waler and/or methanol, and in another aspect, from about S60 nanometers to about
610 nanometers in water and/or methanol,

Although any suitable chromophore may be used, the dye chromophore is preferably
selected  from benzodifuranes, methine, triphenylmethanes, napthalimides, pyrazole,
napthoguinone, anthraquinone, azo, oxazine, azme, xanthene, friphenodioxazine and
phthalocyanine dye chromophores. Mono and di-azo dye chromophaores are preferred.

The hueing dye may comprise a dye polymer comprising a chromophore covalently
bound to one or more of at least three consecutive repeat units. It should be understood that the
repeat units therselves do not need fo comprise a chromophore. The dye polymer may comprise

at least 5, or at least 10, or oven at least 20 consecutive repeat units,
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The repeat unit can be derived from an organic ester such as phenyl dicarboxylate in
combination with an oxyalkylencoxy and a polyoxyalkyiencoxy. Repeat umits can be derived
from alkenes, epoxides, aziridine, carbohvdrate mchuding the units that comprise modified
cellufoses  such as  hydroxyalkyleciulose;  hydroxypropyl cellulose;  hydroxypropyl
methyleeltulose: hydroxybutyl cellulose; and, hydroxybutyl methylcellulose or mixtures thereof.
The repeat units may be derived from alkenes, or epoxides or mixtures thereot. The repeat units
may be C2-C4 alkylencoxy groups, sometimes called alkoxy groups, preferably derived from
C2-C4 alkylene oxide. The repeat units may be C2-C4 alkoxy groups, preferably ethoxy groups.

For the purposes of the preseut invention, the at least three consecutive repeat units form
a polymeric constituent.  The polymeric constituent may be covalently bound to the
chromophore group, directly or indirectly via a linking group. Examples of suitable polymeric
constituents include polyoxyalkylene chains having multiple repeating units. In one aspect, the
polymeric constituents nclude polvoxyalkylene chains having from 2 to about 30 repeating
units, from 2 to about 20 repeating units, from 2 to about 10 repeating units or even from about 3
or 4 to about 6 repeating units. Non-fimiting cxamples of polyoxyalkylene chains include

ethylene oxide, propylene oxide, glycidol oxide, butylene oxide and suxtures thereof.

Chelant: The compositions herein may also optionally contain one or more copper, iron and/or
manganese chelating agents.  If utilized, chelating agents will generally comprise from about
0.1% by weight of the compositions herein to about 15%, or even from about 3.0% to about 15%
by weight of the compositions herein. Suitable chelants may be selected from: diethylene
iriamine pentaacetate, dicthylene triamine penta(methyl phosphonic acid), cthylene diamine-
N'N'-disuccinic  acid, cthylene diamine tetraacetate, ecthylene diamine totra(methylone
phosphonic acid), hydroxyethane di(methylene phosphonic acid), and any combination thereot.
A suitable chelant is ethylene diamine-N'N'-disuccinic acid (EDDS) and/or hydroxyethane
diphosphonic acid (HEDP), The laundry detergent composition may conprise cthylene diamine-
N'IN’- disuccinic acid or salt thereof. The ethylene diamine-N'N’-disuccinic acid may be in 5,8
enantiomeric form. The composition may comprise 4,5-dihydroxy-m-benzenedisulfonic acid
disodium salt, ghitamic acid-N N-diacetic acid (GLDA) and/or salis thereot, 2-hydroxypyridine-
1-oxide, Trilon P™ available from BASF, Ludwigshafen, Germany. Suitable chelants may also
be caleum carbonate crystal growth inhibitors. Suitable calcium carbonate crystal growth
inhibitors may be selected from the group cousisting oft I-hydroxyethanediphosphonic acid

(HEDPY and salts thercof, N N-dicarboxymethvi-Z-aminopentane-1,5-dioic acid and salis
. A Y 3 P
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thereot] 2-phosphonobutane-1,2 4-tricarboxylic acid and salts thereof, and any combination
thercot.

The composition may comprise a calcium carbonate crystal growth inhibitor, such as one
sclected from the group consisting oft 1-hvdroxyethanediphosphonic acid (HEDP) and salts
thereof, N, N-dicarboxymethyl-Z-aminopentane-1,5-dicic  acid and  salts  thereof, 2-

phosphonobutane-1,2 4-tricarboxylic acid and salts thereof; and any combination thereof.

Polymers: Suitable polymers include carboxylate polymers, polyethylene glycol polymers,
polyester soil release polymers such as terephthalate polymers, amine polymers, cellulosic
polymers, dye transfer inhibition polymers, dye lock polymers such as a condensation oligomer
produced by condensation of imidazole and epichlothydrin, optionally in ratio of 1i4:1,
hexarethylencdiamine derivative polymers, and any combination thereof,

Other polymers inchude hydroxyethyl cellulose polymer. Preferably, the hydroxyethyl
cethilose polymer is derivatised with trimethyl ammontum sobstituted epoxide. The cellulose
polyraer may have a molecular weight of between 100,600 and 800,000 dalions. The
hydroxyethy! cellulose polymer may be added fo the composition as a particle. It may be present

in the composition of the particle or may be also be present as a liquid, or a mixture thereof.

Enzymes: The compositions can comprise one or more detergent enzymes which provide
cleaning performance and/or fabric care benefits, Examples of suitable enzymes include, but are
not limited to, hemicellulases, peroxidases, proteases, cellulases, xylanases, lipases,
phospholipases, esterases, cutinases, pectinases, keratanases, reductases, oxidases,
phenoloxidases, lipoxygenases, ligninases, pullulanases, tannases, pentosanases, malanases, B-
glucanases, arabinosidases, hyvaluronidase, chondroitinase, laccase, and amylases, or mixfures
thereof. A typical combination is g cocktail of conventional applicable enzymes like protease,

lipase, cutinase and/or cellulase 1 conpmction with amylase.

Fatty acid: The composition of the present invention may comprise a {atty acids or fatty acid
salts. The fatty acids are carboxylic acids which are oftenn with a long unbranched aliphatic tail,
which is cither saturated or unsaturated. Suitable fary acids or salts of the fatty acids for the
present invention are preferably sodium salts, preferably C12-C18 saturated and/or unsaturated
fatty acids more preferably C12-Cl4 saturated and/or unsaturated fatty acids and alkali or alkali

carth metal carbonates preferably sodium carbonate.
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Preferably the fatty acids are selected from the group consisting of lauric acid, myristic
acid, palmitic acid, stearic acid, topped palm kernel fatty acid, cocomut fatty acid and mixtures
thercof,

The composition may comprise from 2% to 18% fatty acid by weight of the composition,
or even from 4% to 13% fatty acids by weight of the composition and most preferably from 5%

to 10% fatty acids by the weight of the composition.

Without wishing to be bound by theory, surprisingly it was found that the presence of
fatty acid provided the additional benefit of reducing suds and hence providing improved

cleaning.

Selvent: The composition may comprise a solvent. The solvent preferably has molecular weight
of less than 1500, more preferably less than 1000, cven more preferably less than 700, The
solvent preferably has a molecular weight of greater than 10, more preferably greater than 100,
The solvent preferably has a cLog P of greater than -1.0 and more preferably less than +10. The
solvent preferably has a Hydrogen bonding component (&) of less than 20.5, and preferably
greater than 10,

The solvent may be selected from alcchols, diols, monocamine derivatives, glyeols, or
mixtures thereof. Suitable glyeols may be selected from polyalkviane glycols, polyalkylene
glycols or mixtures thercot. Suitable polvalkyelen glyveols include polyethylene glycol. Suitable
diols include propane diol, preferably 1,2-propanediol. Monoamine derivatives may comprise
monocthanolamine.

The solvent may be selected from the group comprising of polyethylene glycol (PEG)
polymer having molecular weight between 300 and 600, dipropylene glycol (DPG), nbutoxy
propoxy propanol (nBPP) and mixtures thereof. More preferably the solvent may be selected
from the group coroprising polyethylene glycol (PEG) polymer having molecular weight
between 400 and 600, dipropyviene glycol (DPG), nbutoxy propoxy propancl (nBPP) and

mixtures thereof.

Structwrant: The composition may comprise a structurant,  Any suitable structurant may be
used, however hydrogenated castor oil structuranis such as commercially available Thixcin are
preferred. The structurant may be selected from non-polymeric or polymeric structurants. The
structurant may be a non-polymeric structurant, preferably a crystallisable glyceride. The
structurant may be a polymeric structurant, preferably a fibre based polymeric structurant, more

preferably a cellulose based fibre-based structurant.
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{Other polymeric structurants are selected from the group consisting oft hydrophobically-
modified ethoxylated urethanes (HEUR); hydrophobically modified alkali swellable emilsion

(HASE), and mixtures thereof,

Suds suppressor: The composition may comprise a suds suppressor, preferably a siloxane-based
polymer suds suppressor (herein also referred to simply as ‘suds suppressor’). The suds
suppressor may be an organomodified sitoxane polymer. The organomodified siloxane polymers
may comprise aryl or alkyvlaryl substituents optionally combined with silicone resin and/or
modified silica. In onc embodiment, the suds suppressor is selected from organomoditied
silicone polymers with aryl or alkylaryl substituents combined with silicone resin and optionally
a primary filler. Particularly preferred are silicone suds suppressor compounds consisting of
organomodified silicone polymers with aryl or alkyvaryl substituents combined with silicone resin
and modified silica as described i US Patents 6,521,586 Bl, 6,521,587 Bl, US Patent
Applications 2005 0239908 Al, 20067 01673 Al to Dow Coming Corp. and US Patent
Application 2008 0621152 Al to Wacker Chemic AG.

Anti-oxidant: The liquid laundry detergent composition may coraprise an anti-oxidant. The
antioxidant is preferably selected from the group consisting of butylated hydroxy! toluene
{BHT), butylated hydroxyl anisole (BHA), trimethoxy benzoic acid (TMBA), o, B, A and &
tocophenol (vitamin E acetate), 6 hydroxy-2,5,7,8 — tetra-methylchroman -2-carboxylic acid
(trolox}, 1,2, benzisothiazoline - 3-one (proxel GLX), tannic acid, galic acid, Tinoguard AQG-6,
Tinoguard TS, ascorbic acid, alkylated phenol, ecthoxygquine 2,24 tfrimethyl, 1-2-
dihydroquinoline, 2,6 di or tert or butyl hydroquinone, tert, butyl, hvdroxyl anisole,
lignosulphonic acid and salts thercof, benzofuran, benzopyran, tocopherol sorbate, butylated
hydroxyl benzoic acid and salts thereof, galic acid and its alkyl esters, uric acid, salis thereof and
alkyl esters, sorbic acid and salts thereof, dihydroxy fumaric acid and salts thereof, and mixtures
thereof. Preferred antioxidants are those selected from the group consisting of alkal and alkali

carth metal suifites and hydrosulfites, more preferably sodium sulfite or hydrosulfite.

Water: The liguid laundry detergent composition comprises greater than 5% by weight of the
composition of water. The liquid laundry detergent composition may comprise greater than 6%,
ot even greater than 7% or even greater than 8% by weight of the compaosition of water.

The liquid laundry detergent composition may comprise less than 50%, or even less than 40% or

even less than 30% by weight of water. The liquid laundry detergent compaosition may comprise
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from 5.5% to 30%, or even from 5.5% to 20% or even from 6% to 15% by weight of the

composition of water.

Process of making

Any suitable process can be used to make the composition of the present invention.

Those skilled in the art will know suitable process known the art.

Method of Use
The composition or unit dose article of the present mvention can be added to a wash
Hiquor to which laundry is already present, or fo which laundry is added. 1t may be used in an
utornatic washing machine operation and added directly to the drum or to the dispenser drawer.
It may be used in combination with other laundry detergent compaositions such as fabric softeners
or stain removers, It may be used as pre-treat composition on a stain prior to being added to a

wash liquor.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, uniess otherwise specified, each such
dirsension is intended to mean both the recited value and a functionally equivalent range
surrounding that value. For cxample, a dimension disclosed as “40 mm” is intended to mean

“about 40 mm.”
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CLAIMS

What is claimed is:

P

(9.

6.

A Hquid laundry detergent composition comprising;

- an anionic surfactant, wherein the anionic surfactant comprises hinear alkyibenzene
sulphonate;

- an ethoxylated alcohol non-ionic surfactant;

- greater than 5% by weight of the composition of water;

wherein the weight ratio of total anionic surfactant : non-ionic surfactant is between 11:1

and 23:1; and

wherein the weight ratio of hnear alkylbenzene sulphonate : non-ionic surfactant is

between 11:1 and 15:1; and

wherein the weight ratio of total surfactant to water is between 3:1 to 2011,

wherein ‘total anionic surfactant’ means the sum total of all the anjonic surfactant present

in the liquid laundry detergent composition, and wherein “total surfactant’ means the

fevel of all surfactant present in the liquid laundry detergent composition, including but

not limited to all antonic, non-ionic and cationic surfactant but wherein “surfactant’ does

not include fatty acids or neutralized equivalents thereof,

A composition according to claim | comprising between 20 and 42wit%, or even between

25 and 40wt% or even between 30 and 40wt% anionic surfactant.

A composition according to any preceding claims, wherein the antonic surfactant

comprises alkyl ethoxylate sulphate.

A composition according to any preceding claims comprising between 15wi% and

25wt% linear alkybenzene sulphonate.

A composition according to any preceding claims comprising between 0.5wt% and

7.5wt%, or even between 1wit% and Swi%s non-ionic surfactant,

A composition according to any preceding claims  wherein the non-ionic surfactant

comprises a fatty alcohol cthoxylate of formula R(EQ),, wherein R represents an alkyl
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chain between 4 and 30 carbon atoms, (EO) represents one unit of cthylene oxide

monomer and n has an average value between 0.5 and 20.

A composition according to any preceding claims comprising between Swi%s and 15wt%

fatty acid, or even between 8wit% and 15wt% fatty acid.

A coroposition according to any preceding claims comprising between S.53wt% and

20wit% water.

A cormposttion according to any preceding claims comprising an adjunct laundry
detergent ingredient, wherein the adjunct laundry detergent ingredient is selected from
bleach, bleach catalvst, dye, hueing agents, cleaning polvmers, alkoxylated polyamines,
polvethyleneimines, alkoxylated polyethylencimines, soil release polymers, amphiphilic
gratt polymers, surfactants, solvents, dye transfer inhibitors, chelants, cnzymes,
perfumes, encapsulated perfumes, perfume delivery agenis, suds suppressor, brighteners,

polycarboxylates, structurants, anti-oxidants, deposition aids and mixtures thereof.

A composition according to any preceding claims comprising a solvent sclected from
alcohols, diols, monoamine derivatives, glycols, or mixtures thereof,, wherein the molar
ratio of total solvent to total surfactant is between 1:1 and 1:3, or even between 1:4 and

1:2.5.

A water-soluble unit dose article comprising a water-soluble film and a liguid laundry

detergent composition according to any preceding clatms.

The water-soluble unit dose article according to claim 11 comprising at least two, or even

at least three compartments.

The water-soluble unit dose article according to claim 12 where the compartments are

arranged in a superposed orientation or in a side-by-side orientation.
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