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Abstract:

Described herein are home care compositions (e.g., aqueous liquid compositions), which may be
used as a hand dishwashing composition, comprising laureth sulfate having 1 moiety or less of an
ethylene oxide group, alkyl aryl sulfonate, a blend of C9-11 branched primary alcohols, and an
amine oxide or betaine amphoteric surfactant. Methods of making and using these compositions are
also described.
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HOME CARE COMPOSITIONS

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims the benefit of priority from U.S. Provisional Application No.
63/239,094, entitled “Home Care Compositions’ and filed August 31, 2021, the contents of which are

hereby incorporated herein in their entirety.

BACKGROUND
[0002] Providing sustainable products is quickly becoming a significant consumer demand. For
example, providing products which utilize less plastic, less water, and/or save space is beneficial for
both consumers and the environment.
[0003] Aqueous liquid compositions, for example, hand dishwashing compositions, generally need to
have certain physicochemical qualitics such as, but not limited to, clcaning performance, viscosity,
color, odor, and appearance in order to be acceptable to the consumer. Liquid compositions should
also have a viscosity behavior which provides pourability and ease of dissolution in water in order to
be considered consumer acceptable, particularly in liquid cleaning products like hand dishwashing
liquid. For hand dishwashing compositions the dissolution rate of the liquid in water is desired to be
rapid so that foam generation is not delayed, since foam is a signal to consumers that the detergent is
high quality.
[0004] One way to provide for a sustainable product is to offer concentrate compositions which may
be diluted by the consumer with simple addition of water. However, aqueous liquid hand dishwashing
compositions typically must utilize thickening polymers (o provide [or appropriate viscosity.
Unfortunately, formulation of concentrate compositions with thickening polymers has been elusive
due to the high viscosity of the concentrate. Thus, the reconstituted composition exhibits poor
physicochemical qualities.
[0005] There is a need in the art for aqueous liquid compositions, for example hand dishwashing
compositions, which can be formulated as a concentrate and also exhibit beneficial physicochemical

qualities upon dilution.
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BRIEF SUMMARY

[0006] This summary is intended merely to introduce a simplified summary of some aspects of onc or
more implementations of the present disclosure. Further areas of applicability of the present disclosure
will become apparent from the detailed description provided hereinafter. This summary is not an
extensive overview, nor is it intended to identify key or critical elements of the present teachings, nor
to delineate the scope of the disclosure. Rather, its purpose is merely to present one or more concepts
in simplified form as a prelude to the detailed description below.

[0007] The inventors have discovered that utilization of certain components within an aqucous liquid
composition provides [or concentrated dishwashing composition capable of providing benelicial
physicochemical qualities such as, but not limited to, viscosity, color, odor, and appearance upon
dilution to a working concentration. Furthermore, such compositions may be combined with other
active ingredients to deliver further physicochemical benefits.

[0008] Thus, in one aspect, the invention provides an aqueous liquid composition [ormed [rom mixing
laureth sulfate having 1 moiety or less of an ethylene oxide group; alkyl aryl sulfonate; caustic soda;
a blend of non-ionic Co.11 branched primary alcohols; and an amine oxide amphoteric surfactant. In
certain embodiments, the alkyl aryl sulfonate is dodecylbenzene sulfonate or a salt thereof. In certain
embodiments, the dodecylbenzene sulfonate is sodium dodecylbenzene sulfonate. In certain
embodiments, the blend of Cy.11 branched primary alcohols has a molecular mass of about 488 to about
534 g/mol. In certain embodiments, the amine oxide amphoteric surfactant is selected from lauryl
amidopropyl dimethylamine oxide, myristyl amidopropyl dimethylamine oxide, or a mixture of two
or more thereof. In certain embodiments, the pH of the composition is neutral. In certain embodiments,
the pH of the composition is from about 6.5 to about 7.5. In ccrtain cmbodiments, the laurcth sulfatc
is sodium laureth sulfate. In certain embodiments, the alkyl aryl sulfonate is present in an amount of
from about 9% to about 48% by weight of the composition. In certain embodiments, the laureth sulfate
is present in an amount of from about 9% (o about 38% by weight of the composition. In certain
embodiments, the blend of Co.11 branched primary alcohols is present in an amount of from about
1.5% to about 2.2% by weight of the composition. In certain embodiments, the amine oxide
amphoteric surfactant is present in an amount of from about 2.5% to about 12% by weight of the
composition. In certain embodiments, the ratio of laureth sulfate to the amine oxide amphoteric
surfactant is between 2.5:1 to 5:1. In certain embodiments, the composition further comprises an

inorganic salt selected from the group consisting of NaCl, MgSO4, Na2SO4, CaClz, and a combination
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thereof. In certain embodiments, the inorganic salt is NaCl. In certain embodiments, the inorganic salt
is present in an amount of from about 1% to about 5% by wcight of thc composition. In certain
embodiments, the composition further comprises water. In certain embodiments, the water is present
in an amount of from about 20% to about 32% by weight of the composition. In certain embodiments,
the composition further comprises a hydrotrope. In certain embodiments, the hydrotrope is present in
an amount of from about 0.1% to about 10% by weight of the composition. In certain embodiments,
the composition further comprises a chelator. In certain embodiments, the chelator is EDTA. In certain
cmbodiments, the chelator is present in an amount of from about 0.1% to about 1% by weight of the
composition. In certain embodiments, the composition appears clear alier incubation at 4 °C [or 6
hours. In certain embodiments, the composition is free of turbidity after incubation at 4 °C for 6 hours.
In certain embodiments, the viscosity is about 400 cP to about 1450 cP as measured on a Brookfield
RVT Viscometer using spindle 21 at 20 RPM at 25 °C when diluted with about 3 parts of water. In
other embodiments, the invention is directed towards use ol an aqueous liquid composilion as
described herein. In other embodiments, the invention is directed towards a method of making the
aqueous liquid composition as described herein, comprising mixing the components at about 28-42
°C.

[0009] In other embodiments, the invention is directed towards an aqueous liquid composition formed
from mixing laureth sulfate having 1 moiety or less of an ethylene oxide group; a hydrotrope; an
ethylene oxide/propylene oxide copolymer; and a betaine amphoteric surfactant. In certain
embodiments, the alkyl aryl sulfonate is dodecylbenzene sulfonate or a salt thereof. In certain
embodiments, the dodecylbenzene sulfonate is sodium dodecylbenzene sulfonate. In certain
cmbodiments, the blend of Co.11 branched primary alcohols has a molccular mass of about 488 to about
534 g/mol. In certain embodiments, the betaine amphoteric surfactant is lauryl amido propyl betaine.
In certain embodiments, the pH of the composition is acidic. In certain embodiments, the pH of the
composition is from about 2.5 to about 4. In certain embodiments, the laureth sulfate is sodium laureth
sulfate. In certain embodiments, the alkyl aryl sulfonate is present in an amount of from about 9% to
about 48% by weight of the composition. In certain embodiments, the laureth sulfate is present in an
amount of from about 9% to about 38% by weight of the composition. In certain embodiments, the
blend of Co.11 branched primary alcohols is present in an amount of from about 1% to about 7.5% by
weight of the composition. In certain embodiments, the betaine amphoteric surfactant is present in an

amount of from about 2.5% to about 12% by weight of the composition. In certain embodiments, the
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ratio of laureth sulfate to the betaine amphoteric surfactant is between 2.5:1 to 5:1. In certain
cmbodiments, the composition further compriscs an inorganic salt sclected from the group consisting
of NaCl, MgS0O4, Na>SO,4, CaCl,, and a combination thereof. In certain embodiments, the inorganic
salt is NaCl. In certain embodiments, the inorganic salt is present in an amount of from about 1% to
about 7.5% by weight of the composition. In certain embodiments, the composition further comprises
NaOH. In certain embodiments, the NaOH is present in an amount of from about 1% to about 5% by
weight of the composition. In certain embodiments, the composition further comprises formic acid,
citric acid, lactic acid, benzoic acid, salicylic acid, caprylhydroxamic acid, or a combination thercof.
In certain embodiments, the citric acid is present in an amount of [rom about 0.1% (o about 5% by
weight of the composition. In certain embodiments, the composition further comprises a chelator. In
certain embodiments, the chelator is tetrasodium N,N-bis(carboxymethyl)-L-glutamate. In certain
embodiments, the chelator is present in an amount of from about 0.1% to about 1% by weight of the
composition. In certain embodiments, the viscosity ol the composition is about 400 cP to about 17450
cP as measured on a Brookfield RVT Viscometer using spindle 21 at 20 RPM at 25°C when diluted
with about 3 parts of water. In other embodiments, the invention is directed towards use of an aqueous
liquid composition as described herein. In other embodiments, the invention is directed towards a
method of making the aqueous liquid composition as described herein, comprising mixing the
components.

[0010] Further areas of applicability of the present disclosure will become apparent from the detailed
description provided hereinafter. It should be understood that the detailed description and specific
examples, while indicating the preferred embodiment of the disclosure, are intended for purposes of

illustration only and arc not intended to limit the scopc of the disclosurc.

DETAILED DESCRIPTION
[0011] For illustrative purposes, the principles of the present invention are described by referencing
various exemplary embodiments thereof. Although certain embodiments of the invention are
specifically described herein, one of ordinary skill in the art will readily recognize that the same
principles are equally applicable to, and can be employed in other applications and methods. It is to
be understood that the invention is not limited in its application to the details of any particular
embodiment shown. The terminology used herein is for the purpose of description and not to limit the

invention, its application, or uses.
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TP L T EX]

[0012] As used herein and in the appended claims, the singular forms “a”, “an”, and “the” include
plural references unless the context dictates otherwise. The singular form of any class of the
ingredients refers not only to one chemical species within that class, but also to a mixture of those
chemical species. The terms “a” (or “an™), “one or more” and “at least one” may be used
interchangeably herein. The terms “comprising”, “including”, “containing”, and “having”” may be used
interchangeably. The term “include” should be interpreted as “include, but are not limited to”. The
term “including” should be interpreted as “including, but are not limited to”.

[0013] As uscd throughout, ranges arc used as shorthand for describing cach and every valuc that is
within the range. Any value within the range can be selected as the terminus ol the range.

[0014] Unless otherwise specified, all percentages and amounts expressed herein and elsewhere in the
specification should be understood to refer to percentages by weight of the total composition.
Reference to a molecule, or to molecules, being present at a “wt. %’ refers to the amount of that
molecule, or molecules, present in the composition based on the total weight of the composition.
[0015] According to the present application, use of the term “about” in conjunction with a numeral
value refers to a value that may be +/- 5% of that numeral. As used herein, the term “substantially
free” is intended to mean an amount less than about 5 weight %, less than 3 weight %, 1 wt.%;
preferably less than about 0.5 wt.%, and more preferably less than about 0.25 wt.% of the composition.
[0016] Unless defined otherwise, all technical and scientific terms used herein have the same
meanings as commonly understood by one of ordinary skill in the art to which this invention belongs.
All patents, patent applications, publications, and other references cited or referred to herein are
incorporated by reference in their entireties for all purposes. In the event of a conflict in a definition
in the present disclosure and that of a cited referenee, the prescent disclosurce controls.

[0017] The present disclosure is directed towards concentrated aqueous liquid compositions, which
may be used as a dishwashing composition upon simple dilution with water. While formulation of
concentrate dishwashing compositions have been achieved, formulaling stable concentrate
dishwashing compositions which provide for adequate physicochemical properties has been
challenging. The present invention overcomes such problems.

[0018] The aqueous liquid composition of the present invention may be free, or substantially free, of
thickening polymers. As used herein, the terms “free of thickening polymers” refers to no thickening
polymer being present. As used herein, the terms “substantially free of thickening polymers” refers to

a composition that contains thickening polymers in an amount of less than about 5 weight %, less than
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about 4 weight %, less than about 3 weight %, less than about 2 weight %, less than about 1 weight
%, less than about 0.5 wcight %, Icss than about 0.1 weight %, lcss than about 0.05 wcight %, lcss
than about 0.01 weight %, less than about 0.005 weight %, or less than about 0.0001 weight %, based
on a total weight of the aqueous liquid composition.

[0019] The aqueous liquid composition may be formulated to be free of, substantially free of, or have
a limited amount of thickening polymers, such as those selected from polysaccharides; carboxylic acid
polymers; crosslinked polyacrylate polymers; polyacrylamide polymers; gums, and combinations of
two or morc thercof. Examples of polysaccharides that may be present in limited amounts or excluded
[rom the aqueous liquid composition include cellulose, carboxymethyl hydroxyethylcellulose,
cellulose acetate propionate carboxylate, hydroxyethylcellulose, hydroxyethyl ethylcellulose,
hydroxypropylcellulose,  hydroxypropyl  methylcellulose, = methyl  hydroxyethylcellulose,
microcrystalline cellulose, sodium cellulose sulfate, and mixtures thereof. Non-limiting examples of
carboxylic acid polymers that may be limited or excluded [rom the aqueous liquid composition include
crosslinked carboxylic acid polymers containing one or more monomers derived from acrylic acid,
substituted acrylic acids, and salts and esters of these acrylic acids and the substituted acrylic acids,
such as carbomers. Non-limiting examples of these gelling agent gums that may be limited or excluded
from the aqueous liquid compositions include acacia, agar, algin, alginic acid, ammonium alginate,
amylopectin, calcium alginate, calcium carrageenan, carnitine, carrageenan, dextrin, gelatin, gellan
gum, guar gum, guar hydroxypropyltrimonium chloride, hectorite, hyaluronic acid, hydrated silica,
hydroxypropyl chitosan, hydroxypropyl guar, karaya gum, kelp, locust bean gum, natto gum,
potassium alginate, potassium carrageenan, propylene glycol alginate, sclerotium gum, sodium
carboxymcthyl dextran, sodium carragcenan, tragacanth gum, xanthan gum, and mixturcs thercof. In
certain cases, the aqueous liquid composition may be formulated to have a limited amount, be
substantially free of, or free of synthetic thickening polymers, such as polyvinyl alcohol, sodium
polyacrylate, sodium polymethacrylate, polyacrylic acid glycerin ester, carboxyvinyl polymer,
polyacrylamide, polyvinyl pyrrolidone, polyvinyl methylether, polyvinyl sulfone, maleic acid
copolymer, polyethylene oxide, polydiallyl amine, polyethylene imine, water soluble cellulose
derivatives (for example, carboxymethyl cellulose, methyl cellulose, methylhydroxypropyl cellulose,
hydroxyethyl cellulose, hydroxypropyl cellulose, cellulose sulfate sodium salt), and/or starch
derivatives (for example, starch oxide, dialdehyde starch, dextrin, British gum, acetyl starch, starch

phosphate, carboxymethyl starch, hydroxyethyl starch, hydroxypropyl starch).
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[0020] The aqueous liquid composition of the present invention may be free, or substantially free, of
turbidity. As uscd hercin, the terms “frec of turbidity” refers to no turbidity being present. As used
herein, the terms “substantially free of turbidity’” refers to a composition that exhibits turbidity in an
amount of less than 30 nephelometric turbidity units (NTU), less than 20 NTU, less than 10 NTU, less
than 1 NTU, or less than 0.1 NTU. For example, the aqueous liquid composition may be formulated
to have a turbidity from about 0 to about 30 NTU, about O to about 25 NTU, about O to about 20 NTU,
about 0 to about 15 NTU, about 0 to about 10 NTU, about O to about § NTU, about O to about 6 NTU,
about O to about 5 NTU, about O to about 4 NTU, about O to about 3 NTU, about O to about 2 NTU,
about 0 to about 1 NTU, about 0 to about 0.5 NTU, about 0 to about 0.1 NTU; [rom about 1 to about
30 NTU, about 1 to about 25 NTU, about 1 to about 20 NTU, about 1 to about 15 NTU, about 1 to
about 10 NTU, about 1 to about 8 NTU, about 1 to about 6 NTU, about 1 to about 5 NTU, about 1 to
about 4 NTU, about 1 to about 3 NTU, about 1 to about 2 NTU; from about 3 to about 30 NTU, about
3 to about 25 NTU, about 3 to about 20 NTU, about 3 to about 15 NTU, about 3 to about 10 NTU,
about 3 to about 8 NTU, about 3 to about 6 NTU, about 3 to about 5 NTU; from about 5 to about 30
NTU, about 5 to about 25 NTU, about 5 to about 20 NTU, about 5 to about 15 NTU, about 5 to about
10 NTU, about 5 to about 8§ NTU; from about 10 to about 30 NTU, about 3 to about 25 NTU, about
10 to about 20 NTU, about 10 to about 15 NTU; from about 15 to about 30 NTU, about 15 to about
25 NTU, about 15 to about 20 NTU; from about 20 to about 30 NTU, about 20 to about 25 NTU, or
any ranges and subranges thereof. In certain embodiments, the aqueous liquid solution, once diluted
by about two to about six fold with water, is free, or is substantially free, of turbidity. In certain
embodiments, the turbidity is measures at 4 °C. In certain embodiments, the turbidity is measured at 4
°C for about 6 hours. In certain cmbodiments, the composition appears clear after incubation at 4 °C
for about 6 hours. Such characteristics are favorable for consumer products, such as dish washing
products.

[0021] The aqueous liquid composition of the present invention may be a single phase composition.
For example, the composition may be maintained as a single phase, such as a single homogenous
phase.

[0022] The aqueous liquid composition of the present invention comprises a laureth sulfate having
various amount of ethylene oxide group. Laureths, which is the conventional name for ethoxylated
forms of lauryl alcohol, are poly-ethoxyethers of lauryl alcohol that have the general formula

CH3(CH2)10CH-(OCH>-CH2)nOH where “n” is the average number of ethylene oxide (EO) moiecties.
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In certain embodiments, the laureth sulfate has 1 moiety or less of an ethylene oxide group. For
instances, the laurcth sulfatc may have an average number of cthylene oxide of from about 0.1 to about
1, about 0.2 to about 1, about 0.4 to about 1, about 0.6 to about 1, or about 0.8 to about 1. The average
number of ethylene oxide of the laureth sulfate may be from about 0.1 to about 0.9, about 0.2 to about
0.9, about 0.4 to about 0.9, about 0.6 to about 0.9; from about 0.1 to about 0.8, about 0.2 to about 0.8,
about 0.4 to about 0.8, about 0.6 to about 0.8; about 0.1 to about 0.6, about 0.2 to about 0.6, about 0.4
to about 0.6; from about 0.1 to about 0.4, about 0.2 to about 0.4; from 0.1 to about 0.3 or any ranges
or subrangcs thercof. In other cmbodiments, the laurcth sulfate has more than 1 moicty of an cthylenc
oxide group. For example, the laureth sulfate may have 2 or 3 moles ol ethylene oxide. In some aspects,
the selection of EO having various “n” values may require formula adaptations with components
having hydrotropic function to match the desired viscosity of the concentrate and diluted products. In
some aspects, the laureth sulfate may be in a salt form. In certain embodiments, the laureth salt may
be selectled [rom sodium salt, potassium sall, ammonium salt, and combinations thereol. In certain
embodiments, the laureth salt is sodium laureth sulfate.

[0023] The amount or concentration of the laureth sulfate may vary. The laureth sulfate, or salt thereof,
may be present in an amount from about 9.0% to about 38.0% by weight of the composition. For
example, the laureth sulfate, or salt thereof, may be present in an amount of about 9 weight %, about
9.5 weight %, about 10 weight %, about 12.5 weight %, about 15 weight %, about 17.5 weight %,
about 20 weight %, about 22.5 weight %, about 25 weight %, about 27.5 weight %, about 30 weight
%, about 33 weight %, about 36 weight %, about 38 weight %, or any range or subrange formed
therefrom, based on the total weight of aqueous liquid composition. In another example, the laureth
sulfatc, or salt therecof, may be present in an amount of from about 9 to about 25 wt.%, about 9 to about
20 wt.%, about 10 to about 20 wt.%. or about 10 to about 15 wt.%, based on the weight of the aqueous
liquid composition. In further embodiments, the laureth sulfate, or salt thereof, may be present in an
amount of about 9 wi.% or more, about 10 wt.% or more, about 12 w(.% or more, or about 14 wt.%
or more up to about 38 wt.%, based on the weight of the aqueous liquid composition. In further
embodiments, the laureth sulfate, or salt thereof, is present in an amount of about 9 to about 35 wt.%,
about 9 to about 30 wt.%, about 9 to about 25 wt.%, or about 9 to about 20 wt.%, based on the weight
of the composition.

[0024] The aqueous liquid composition of the invention includes an alkyl aryl sulfonate. Alkyl aryl

sulfonates, sometimes referred to as alkylbenzene sulfonates, are salts of an alkyl-substituted aromatic

CA 03228763 2024-2-12



WO 2023/034373 PCT/US2022/042143

sulfonic acid. In certain embodiments, the alkyl aryl sulfonate is a linear alkyl aryl sulfonate. In certain
cmbodiments, the alkyl aryl sulfonate is a Cs-14 lincar alkyl aryl sulfonate. In certain cmbodiments, the
alkyl aryl sulfonate is selected from dodecylbenzene sulfonate, tridecyl benzene sulfonate, and
combinations thereof. The alkyl aryl sulfonate may be in a salt form. In certain embodiments, the alkyl
aryl sulfonate salt is selected from sodium salt, potassium salt, ammonium salt, magnesium salt, and
combinations thereof. In certain embodiments, the dodecylbenzene sulfonate is sodium
dodecylbenzene sulfonate. In certain embodiments, the tridecyl benzene sulfonate is sodium tridecyl
benzene sulfonate.

[0025] The amount or concentration of the alkyl aryl sullonate may vary. The alkyl aryl sullonale, or
salt thereof, may be present in an amount from about 9 to about 48% by weight of the composition.
For example, the alkyl aryl sulfonate, or salt thereof, may be present in an amount of about 9 weight
%, about 9.5 weight %, about 10 weight %, about 12.5 weight %, about 15 weight %, about 17.5
weight %, aboul 20 weight %, about 22.5 weight %, about 25 weight %, aboul 27.5 weight %, aboul
30 weight %, about 33 weight %, about 36 weight %, about 40 weight %, about 43 weight %, about
48 weight %, or any range or subrange formed therefrom. In another example, the alkyl aryl sulfonate,
or salt thereof, may be present in an amount of from about 9 to about 45 wt.%, about 9 to about 40
wt.%, about 10 to about 35 wt.%, about 15 to about 35 wt.%, or about 10 to about 30 wt.%, based on
the weight of the aqueous liquid composition. In further embodiments, the alkyl aryl sulfonate, or salt
thereof, may be present in an amount of about 9 wt.% or more, about 12.5 wt.% or more, about 15
wt.% or more, or about 20 wt.% or more up to about 45 wt.%, based on the weight of the aqueous
liquid composition. In further embodiments, the alkyl aryl sulfonate, or salt thereof, is present in an
amount of about 9 to about 48 wt.%, about 9 to about 35 wt.%, about 9 to about 30 wt.%, or about 15
to about 30 wt.%, based on the weight ot the composition.

[0026] The aqueous liquid composition of the invention includes a blend of Cg11 branched primary
alcohols. Such primary alcohols may be obtained [rom natural or synthetic sources. In certain
embodiments, the blend of Cg.i1 branched primary alcohols has a molecular mass of about 488 to about
534 g/mol. In certain embodiments, the alcohol blend contains an average of about 7.4 to about 8.5
moles of ethylene oxide per mole of alcohol. In certain embodiments, the alcohol blend contains an
average of about 8 moles of ethylene oxide per mole of alcohol. In certain embodiments, the hydroxyl
number of the blend is about 105 to about 115 mg KOH/g. In certain embodiments, the acid number
of the alcohol blend is about 0.05 to about 0.20 mg KOH/g. In certain embodiments, the alcohol blend
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has a density of about 0.996 kg/1 at 40 °C. In certain embodiments, the blend of Cs.11 branched primary
alcohols arc commercially available as Ncodol 91 products (Shell, The Netherlands), such as, but not
limited to, Neodol™ 91, Neodol™ 91-6, and Neodol™ 91-8, Marlipal 10-8 (sold by Sasol), and may
be used individually or in combination.

[0027] The aqueous liquid composition of the invention includes a primary alcohol blend. In certain
embodiments, the blend comprises Cs-11 branched primary alcohols. In certain embodiments, the blend
comprises Co.11 branched primary alcohols. The amount or concentration of the branched primary
alcohol blend may vary. The Co.11 branched primary alcohol blend may be present in an amount from
about 1 to about 7.5 wt.%, by weight ol the composition. For example, the Co.1; branched primary
alcohol blend may be present in an amount of about 1 weight %, about 1.5 weight %, about 2 weight
%, about 2.5 weight %, about 3 weight %, about 3.5 weight %, about 4 weight %, about 5 weight %,
about 7.5 weight %, or any range or subrange formed therefrom. In another example, the Co.11 branched
primary alcohol blend may be present in an amount of [rom about 1 to about 5 wt.%, about 1.5 to
about 4.5 wt.%, about 1.5 to about 4 wt.%, or about 2 to about 7.5 wt.%, including any range or
subrange thereof, based on the weight of the aqueous liquid composition. In further embodiments, the
Co.11 branched primary alcohol blend may be present in an amount of about 1 wt.% or more, about 2.5
wt.% or more, or about 4 wt.% or more up to about 7.5 wt.%, based on the weight of the aqueous
liquid composition. In further embodiments, the Co.11 branched primary alcohol blend is present in an
amount of about 1 to about 7.0 wt.%, about 1 to about 6 wt.%, about 1.5 to about 5 wt.%, or about 2
to about 5 wt.%, including any range or subrange therecof, based on the weight of the composition.
[0028] The aqueous liquid composition of the invention may include an amine oxide amphoteric
surfactant. The aminc oxidc amphotcric surfactant may comprisc an alkyl dimcthyl aminc oxidc
surfactant in which the alkyl group typically has from 8 to 18 carbon atoms. The amine oxide
amphoteric surfactant may have a structuring according to the following formula: RiR:R3N*O™,
wherein R1 comprises 8 to 18 carbon atoms and Rz and R3 each contain 1-4 carbon atoms. Rz and R3
each preferably contain 1 or 2 carbon atoms. For instance, both R> and R3 may be methyl. In some
embodiments, R; is selected form alkyl groups with 8 to 18 carbon atoms, in particular 10 to 16 carbon
atoms, more in particular 10 to 14 carbon atoms. The amine oxide amphoteric surfactant may be
selected from Cs-Cig dimethyl amine oxides, in particular Cio-16 dimethyl amine oxides, more in
particular C10-C14 dimethyl amine oxides. Cio (decyl) and Ci2 (dodecyl or lauryl)dimethyl amine

oxides show may provide particularly good results when incorporated into certain embodiments of the
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aqueous liquid composition. Coco-dimethyl amine oxide, which is a mixture of Ci10-Cis dimethyl
aminc oxidcs may also be uscful.

[0029] In certain embodiments, the amine oxide amphoteric surfactant is Ci2-14 alkyl amidopropyl
dimethylamine oxide. In certain embodiments, the amine oxide amphoteric surfactant is selected from
a Ci2 alkyl amidopropyl dimethylamine oxide, a C14 alkyl amidopropyl dimethylamine oxide, and a
mixture thereof. The alkyl dimethyl amine oxide may be chosen from lauryl dimethyl amine oxide,
myristyl dimethyl amine oxide or a mixture thereof. In certain embodiments, the amine oxide
amphotcric surfactant is sclected from lauryl amidopropyl dimecthylamine oxide, myristyl
amidopropyl dimethylamine oxide, and a mixture thereol. In certain embodiments, the amine oxide
amphoteric surfactant has a density of about 0.99 g/ml. In certain embodiments, the amine oxide
amphoteric surfactant has a viscosity of about 45 cps at 25 °C. In certain embodiments, the amine
oxide amphoteric surfactant is commercially available as Ammonyx® LMDO (Stepan Co., I, USA).
[0030] The amount or concentration of the amine oxide ampholeric surfactant may vary. The amine
oxide amphoteric surfactant may be present in an amount from about 2 to about 15 wt.% by weight of
the composition. For example, the amine oxide amphoteric surfactant may be present in an amount of
about 2 weight %, about 2.5 weight %, about 3 weight %, about 3.5 weight %, about 4 weight %,
about 4.5 weight %, about 5 weight %, about 5.5 weight %, about 6 weight %, about 6.5 weight %,
about 7 weight %, about 7.5 weight %, about 8 weight %, about 8.5 weight %, about 10 weight %,
about 11 weight %, about 12.5 weight %, about 13.5 weight %, about 15 weight %, or any range or
subrange formed therefrom, based on the total weight of the aqueous liquid composition. In another
example, the amine oxide amphoteric surfactant may be present in an amount from about 2 to about
14 wt.%, about 2 to about 12.5 wt.%, about 2.5 to about 12 wt.%, or about 4 to about 10 wt.%, bascd
on the weight of the aqueous liquid composition. In further embodiments, the amine oxide amphoteric
surfactant may be present in an amount of about 2 wt.% or more, 3 wt.% or more, about 4 wt.% or
more, or about 5 wi.% or more up to about 12 wt.%, optionally up to about 10 wt.%, up (o about 9
wt. %, up to about 8 wt.%, up to about 7 wt.%, up to about 6 wt.%, up to about 5 wt.%, or up to 4 wt.%,
based on the weight of the aqueous liquid composition. In further embodiments, the amine oxide
amphoteric surfactant is present in an amount of about 2 to about 13 wt.%, about 2.5 to about 12.5
wt.%, about 3 to about 12 wt.%, or about 4 to about 11 wt.%, including any range or subrange thereof,

based on the weight of the aqueous liquid composition.

11

CA 03228763 2024-2-12



WO 2023/034373 PCT/US2022/042143

[0031] The aqueous liquid composition of the invention may include a betaine amphoteric surfactant.
In certain embodiments, the betaine amphoteric surfactant is sclected from cocamidopropyl betaine
(CAPB), lauryl amido propyl betaine, lauryl amino betaine acetate, and a mixture of two or more
thereof. The amount or concentration of the betaine amphoteric surfactant may vary. The betaine
amphoteric surfactant may be present in an amount from about 2 to about 15 wt.% by weight of the
aqueous liquid composition. For example, the betaine amphoteric surfactant may be present in an
amount of about 2 weight %, about 2.5 weight %, about 3 weight %, about 3.5 weight %, about 4
weight %, about 5 weight %, about 7 weight %, about 9.5 weight %, about 11 weight %, about 13
weight %, aboul 15 weightl %, or any range or subrange [ormed there(rom, based on the total weight
of the aqueous liquid composition. In another example, the betaine amphoteric surfactant may be
present in an amount of from about 2 to about 14.5 wt.%, about 2.5 to about 14.5 wt.%, about 2.5 to
about 13 wt.%, or about 2.5 to about 12 wt.%, based on the weight of the aqueous liquid composition.
In [urther embodiments, the betaine ampholeric surlactant may be present in an amount of about 2
wt.% or more, about 2.5 wt.% or more, or about 3 wt.% or more up to about 12.5 wt.%, optionally up
to about 10 wt.%, up to about 9 wt.%, up to about 8 wt.%, up to about 7 wt.%, up to about 6 wt.%, up
to about 5 wt.%, or up to 4 wt.%, based on the weight of the aqueous liquid composition. In further
embodiments, the betaine amphoteric surfactant is present in an amount of about 2 to about 13 wt.%,
about 2.5 to about 12.5 wt.%, about 3 to about 12.0 wt.%, or about 4 to about 11 wt.%, based on the
weight of the aqueous liquid composition.

[0032] The aqueous liquid composition of the invention may include one or more inorganic salts. In
certain embodiments, the inorganic salt is selected from a sulfate, citrate, chloride, nitrate, and a
combination thcrcof. In certain embodiments, the inorganic salt is sclected from NaCl, MgSQOa,
Na>SQOs4, CaCl», and a combination thercof. In certain embodiments, the inorganic salt is NaCl. The
amount or concentration of the one or more salts may vary. The one or more inorganic salts may be
present in an amount from about 1 to about 6 wt.%, [rom about 2 ta about 5.5 wt.%, or from about 2
to about 5 wt.%, by weight of the aqueous liquid composition. Use of larger salt concentrations results
in compositions having creamy structure with high viscosity values, which makes use of the aqueous
liquid composition untenable. In certain aspects, the aqueous liquid composition of the invention may
include various known salts and surfactant blends. The final salt concentration may be evaluated and

adapted according to the desired targets of viscosity.
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[0033] The aqueous liquid composition of the invention may further include sodium hydroxide
(NaOH). The amount or concentration of the sodium hydroxide may vary. The sodium hydroxide may
be present in an amount from about 1 to about 6 wt.%, from about 1.5 to about 4.5 wt.%, or from about
2 to about 4 wt.%. by total weight of the aqueous liquid composition.

[0034] The aqueous liquid composition of the invention may further include a hydrotrope. The
hydrotrope may be selected from weak organic acids. Although the organic acid may act as a
hydrotrope, in certain embodiments, the aqueous liquid composition may include a weak organic acid
that docs not act as a hydrotrope. Hydrotropes arc compounds that solubilize hydrophobic compounds
in aqueous solutions. In certain embodiments, the weak organic acid is selected [rom [ormic acid,
citric acid, lactic acid, benzoic acid, salicylic acid, caprylhydroxamic acid, and a combinations of two
or more thereof. In certain embodiments, the weak organic acid is citric acid. The amount or
concentration of the weak organic acid may vary. The weak organic acid may be present in an amount
[rom about 0.1 to about 10 wt.%, [rom about 0.1 to aboutl 5 wt.%, [rom about 0.1 to about 3 wt.%, or
from about 0.2 to about 0.8 wt.%, by weight of the aqueous liquid composition.

[0035] The aqueous liquid composition may be formulated to have a pH from about 2.5 to about 8.
For example, the aqueous liquid composition may be from about 2.5 to about 8, about 2.5 to about 7,
about 2.5 to about 6, about 2.5 to about 5, about 2.5 to about 4; from about 3 to about 8, about 3 to
about 7, about 3 to about 6, about 3 to about 5, about 3 to about 4; from about 4 to about 8, about 4 to
about 7, about 4 to about 6, about 4 to about 5; from about 4.5 to about 8, about 4.5 to about 7, about
4.5 to about 6; about 5 to about 8, about 5 to about 7, about 5 to about 6; from about 5.5 to about §,
about 5.5 to about 7, about 5.5 to about 6; from about 6 to about 8, about 6 to about 7; from about 6.5
to about 8, about 7 to about 8, or any rangc or subrangc thcrcof. In certain embodiments, the aqucous
liquid composition has an acidic pH. For example, the aqueous liquid composition may have a pH
from about 2.5 to about 6.8, from about 2.5 to about 5.5, from about 2.5 to about 4.0, or from about
2.5 to about 3.5. In certain embodiments, the aqueous liquid composition has a neutral pH. For
example, the aqueous liquid composition may have a pH from about 6.0 to about 8.0, from about 6.5
to about 7.5, from about 6.8 to about 7.2, from about 6.9 to about 7.1, or about 7.0. In certain
embodiments, the aqueous liquid composition has a pHl between about 6 to about 8 and the weak
organic acid may be present in an amount from about 0.1 to about 1 wt.%, based on the total weight

of the aqueous liquid composition. In certain embodiments, the aqueous liquid composition has a pH
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between about 5 to about 6 and the weak organic acid may be present in an amount from about 0.1 to
about 6.5 wt.%, bascd on the total weight of the aquecous liquid composition.

[0036] The aqueous liquid composition may include caustic soda. The amount of caustic soda in the
aqueous liquid composition may be from about 5 to about 11 wt.%. based on the on the total weight
of the aqueous liquid composition. For instance, the aqueous liquid composition may include from
about 5 to about 10 wt.%, about 5 to about 9 wt.%, about 5 to about 8 wt.%, about 5 to about 7 wt.%;
from about 6 to about 11 wt.%, about 6 to about 10 wt.%. about 6 to about 9 wt.%, about 6 to about 8
wt.%; from about 7 to about 11 wt.%, about 7 to about 10 wt.%, about 7 to about 9 wt.%; from about
8 o about 11 wt.%, aboul 8 to about 10 wt.%; [rom aboul 9 to aboul 11 w(.%, or any range or subrange
thereof, based on the total weight of the aqueous liquid composition.

[0037] The aqueous liquid composition of the invention may further include non-ionic surfactant
prepared by reacting ethylene oxide (EQO) and propylene oxide (PO) in combination with an alcohol.
In certain embodiments, such EOQ/PO block copolymer containing non-ionic surlactants are referred
to as poloxamer. Examples of suitable nonionic surfactants include poloxamers (sold under trade name
PLURONIC'™). The amount or concentration of the EO/PO block copolymer non-ionic surfactant
may vary. The EOQ/PO block copolymer non-ionic surfactant may be present in an amount from about
0.1 to about 1 wt.%, from about 0.1 to about 0.8 wt.%, or from about 0.2 to about 0.5 wt.%, by total
weight of the aqueous liquid composition.

[0038] The aqueous liquid composition of the invention may further include a chelating agent. The
chelating agent is safe for human exposure. In certain embodiments, the chelating agent is selected
from ethylenediaminetetraacetic acid (EDTA), tetrasodium N,N-bis(carboxymethyl)-L-glutamate
(GLDA), sodium iminodisuccinatc (IDSNa), dicthylene triaminc pentaacctic acid (DTPA), 1-
hydroxyethane 1,1-diphosphonic acid (HEDP), and combinations thercof. The chelating agent may be
present in an amount from about 0.1 to about 1 wt.%, from about 0.1 to about 0.8 wt.%, or from about
0.2 to about 0.6 wt.%, by total weight of the aqueous liquid composition.

[0039] In certain embodiments, the amine oxide amphoteric surfactant is utilized for compositions
having neutral pH. In certain embodiments, the betaine amphoteric surfactant is utilized for
compositions having acidic pI.

[0040] The viscosity of the aqueous liquid composition may vary. Unless indicated otherwise,
viscosity is measured on a Brookfield RVT Viscometer using spindle 21 at 25 °C, and at a variable

RPM speed to have a torque between 10% and 90%. In preferred embodiments, the torque is equal
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about 50%. For example, for compositions having viscosity below about 2,500 cP, 20 rpm may be
uscd. For compositions having viscosity at about 30,000 cP, 5 RPM may bc used. In somc
embodiments, the aqueous liquid composition of the present invention may have a viscosity of about
1000 cP to about 30,000 cP or about 1150 cP to about 27,000 cP, at about 25 °C. In certain
embodiments, the viscosity is about 1050 cP to about 15,000 cP.

[0041] The weight ratio of anionic surfactants to amine oxide may vary. In certain embodiments, the
weight ratio of laureth sulfate surfactant and alkyl aryl sulfonate to the amine oxide is between about
8:1 to about 19:1. For cxample, the aqucous liquid composition may be formulated to have a weight
ratio of the total amount of laureth sullate surfactant and alkyl aryl sullonate to the total amount of
amine oxide of from about 8:1 to about 19:1, about 8:1 to about 18:1, about 8:1 to about 16:1, about
8:1 to about 14:1; from about 9:1 to about 19:1, about 9:1 to about 18:1, about 9:1 to about 16:1, about
9:1 to about 14:1; from about 10:1 to about 19:1, about 10:1 to about 18:1, about 10:1 to about 16:1,
about 10:1 to about 14:1; [rom about 11:1 to about 19:1, about 11:1 to about 18:1, aboul 11:1 to about
16:1, about 11:1 to about 14:1; from about 12:1 to about 19:1, about 12:1 to about 18:1, about 12:1 to
about 16:1, about 12:1 to about 14:1, or any range or subrange thereof. In certain embodiments, the
weight ratio of anionic surfactants laureth sulfate and alkyl aryl sulfonate to the amine oxide
amphoteric surfactant is between about 10:1 to about 17:1. In certain embodiments, the weight ratio
of anionic surfactants laureth sulfate and alkyl aryl sulfonate to the amine oxide amphoteric surfactant
is between about 12:1 to about 15:1. In certain embodiments, the weight ratio of anionic surfactants
laureth sulfate and alkyl aryl sulfonate to the amine oxide amphoteric surfactant is about 13:1.

[0042] Additionally or alternatively, the weight ratio of laureth sulfate surfactant to the amine oxide
surfactant is bectween about 2.5:1 to about 5:1. For cxample, the aqucous liquid composition may be
formulated to have a weight ratio of laureth sulfate surfactant to the amine oxide surfactant from about
2.5:1 to about 5:1, about 2.5:1 to about 4:1, about 2.5:1 to about 3:1; from about 3:1 to about 5:1, about
3:1 to about 4:1; [rom about 3.5:1 to about 5:1, about 3.5:1 (o about 4:1; from about 4:1 to about 5:1,
or any ranges and subranges thereof, based on the total weight of the aqueous liquid composition. In
certain embodiments, the weight ratio of laureth sulfate surfactant to the amine oxide surfactant is
between about 3.0:1 to about 4.5:1. In certain embodiments, the weight ratio of laureth sulfate
surfactant to the amine oxide surfactant is between about 3.0:1 to about 4.0:1. In certain embodiments,

the weight ratio of laureth sulfate surfactant to the amine oxide surfactant is about 3.5:1.
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[0043] The weight ratio of anionic surfactants to betaine amphoteric surfactant may vary. In certain
cmbodiments, the weight ratio of the total amount of laurcth sulfate surfactant and alkyl aryl sulfonatc
to the total amount of betaine amphoteric surfactant is between about 8:1 to about 19:1. For example,
the aqueous liquid composition may be formulated to have a weight ratio of the total amount of laureth
sulfate surfactant and alkyl aryl sulfonate to the total amount of betaine amphoteric surfactant of from
about 8:1 to about 19:1, about 8:1 to about 18:1, about 8:1 to about 16:1, about 8:1 to about 14:1; from
about 9:1 to about 19:1. about 9:1 to about 18:1, about 9:1 to about 16:1, about 9:1 to about 14:1; from
about 10:1 to about 19:1, about 10:1 to about 18:1, about 10:1 to about 16:1, about 10:1 to about 14:1;
from about 11:1 to about 19:1, about 11:1 to about 18:1, about 11:1 to about 16:1, about 11:1 to about
14:1; from about 12:1 to about 19:1, about 12:1 to about 18:1, about 12:1 to about 16:1, about 12:1 to
about 14:1, or any range or subrange thereof. In certain embodiments, the weight ratio of anionic
surfactants laureth sulfate and alkyl aryl sulfonate to the betaine amphoteric surfactant is between
about 10:1 to about 17:1. In certain embodiments, the weight ratio of anionic surfactants laureth sullate
and alkyl aryl sulfonate to the betaine amphoteric surfactant is between about 12:1 to about 15:1. In
certain embodiments, the weight ratio of anionic surfactants laureth sulfate and alkyl aryl sulfonate to
the betaine amphoteric surfactant is about 13:1.

[0044] In certain embodiments, the weight ratio of laureth sulfate surfactant to the betaine surfactant
is between about 2.5:1 to about 5:1. In certain embodiments, the weight ratio of laureth sulfate
surfactant to the betaine surfactant is between about 3.0:1 to about 4.5:1. In certain embodiments, the
weight ratio of laureth sulfate surfactant to the betaine surfactant is between about 3.0:1 to about 4.0:1.
In certain embodiments, the weight ratio of laureth sulfate surfactant to the betaine surfactant is about
3.5:1.

[0045] Additional optional ingredients may be included to provide added effect or to make the product
more attractive. Such ingredients include, but are not limited to, perfumes, fragrances, colorants,
pigments, dyes, abrasive agents, disinfectants, radical scavengers, bleaches, chelating agents,
antibacterial agents/preservatives, optical brighteners, hydrotropes, or combinations thereof.

[0046] The aqueous liquid composition can be provided in any type and shape of container that is
compatible with the aqueous liquid composition. Non-limiting examples of containers are made from
plastic or glass. For consumer convenience, a non-rigid container or container having flexibility is
used. In preferred embodiments, plastic may be chosen. The plastic can be any type of plastic.

Examples of plastic include, but are not limited to, polyethylene tetra phthalate (PET), polyethylene,
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polypropylene, or polyvinyl chloride. Container properties, such as clarity, gloss, color, and shape can
be sclected to provide a desired acsthetic cffect.

[0047] The present invention further includes methods of using the aqueous liquid compositions as
described herein. In certain embodiments, the use comprises mixing a composition as described herein
with water to dilute the composition and a washing hard surface with the diluted mixture. In certain
embodiments, the composition is diluted with water. In certain embodiments, the hard surface is a
dish, kitchenware. or household surface. In certain non-limiting embodiments, the composition is
diluted about 1:3 with water for dish washing applications. In certain non-limiting embodiments, the
composition is diluted about 1:15 with walter [or dish spraying application. In certain non-limiting
embodiments, the composition is diluted about 1:30 with water to obtain a multipurpose spray. In
certain non-limiting embodiments, the composition is diluted about 1:60 with water to obtain a
glass/window spray.

[0048] The present invention [urther includes methods of making the aqueous liquid composilions as
described herein. In certain embodiments, the method comprises adding the components of the
aqueous liquid composition as described herein and mixing the composition to obtain a uniform
mixture. The aqueous liquid compositions can be made by simple mixing methods from readily
available components which, on storage, do not adversely affect the entire aqueous liquid composition.
Mixing can be done by any mixer that forms the aqueous liquid composition. Examples of mixers
include, but are not limited to, static mixers and in-line mixers. In certain embodiments, the mixing
step may be performed at room temperature. In certain embodiments, the mixing step may be
performed at a temperature between about 30 °C to about 60 °C. In certain embodiments, the method
compriscs mixing togcther water and betaine or amine oxide, followed by mixing salt, thcn hydrotrope,
then other ingredients, and followed by mixing with SLES. In some embodiments, pH may be adjusted
using caustic soda or citric acid.

[0049] In certain non-limiting embodiments, the aqueous liquid composition may comprise a

formulation as specified in the table below.
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[0050] Non-limiting embodiments of the personal care composition are described below.

[0051] In a first embodiment, provided is an aqueous liquid composition formed from mixing:

WO 2023/034373

PCT/US2022/042143

Table 1a. An Exemplary Aqueous Liquid Composition for acidic pH

Component Wt %
Water q.S.
Sodium Laureth Sulfate 1EO (SLES) 40-50
Betaine Amphoteric Surfactant 2.5-12.0
EO/PO copolymer 0.2-0.5
Salt 2.5t03.5
Organic acid 0.1t0 1.0
Chelating Agent 0.1 10 1.0
Misc. (Incl. coloring, perfume, antimicrobial) 0.05t02.0
Total Components 100.000

Table 1b. An Exemplary Aqueous Liquid Composition for neutral pH

Component Wt %

Water q.S.
Sodium Laureth Sulfate 1EQ (SLES) 9.0 to 38.0
Alkyl Aryl Sulfonatc 35.0t0 45.0
Amine Oxide Amphoteric Surfactant 2.5t012.0
Co.11 Alcohol 1.5t02.0
Salt 251055
Chelatling Agent 0.1t0 1.0
Misc. (Incl. coloring, perfume, antimicrobial) 0.05t0 2.0
Total Components 100.000

a laureth sulfate having 1 moiety or less of an ethylene oxide group;

an alkyl aryl sulfonate;

caustic soda;

a blend of non-ionic Co.11 branched primary alcohols; and

an amine oxide amphoteric surfactant.

[0052] According to a second embodiment, the aqueous liquid composition of the first embodiment,

wherein the alkyl aryl sulfonate is dodecylbenzene sulfonate or a salt thereof.

[0053] According to a third embodiment, the aqueous liquid composition of the second embodiment,

wherein the dodecylbenzene sulfonate is sodium dodecylbenzene sulfonate.
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[0054] According to a fourth embodiment, the aqueous liquid composition of any preceding
cmbodiment, wherein the blend of C9-11 branched primary alcohols has a molccular mass of about
488 to about 534 g/mol.

[0055] According to a fifth embodiment, the aqueous liquid composition of any preceding
embodiment, wherein the amine oxide amphoteric surfactant is selected from lauryl amidopropyl
dimethylamine oxide, myristyl amidopropyl dimethylamine oxide, or a mixture thereof.

[0056] According to a sixth embodiment, the aqueous liquid composition of any preceding
cmbodiment, wherein the pH of the composition is ncutral.

[0057] According (o a seventh embodiment, the aqueous liquid composition of any preceding
embodiment, wherein the pH of the composition is from about 6.5 to about 7.5.

[0058] According to an eighth embodiment, the aqueous liquid composition of any preceding
embodiment, wherein the laureth sulfate is sodium laureth sulfate.

[0059] According (o a ninth embodiment, the aqueous liquid composition ol any preceding
embodiment, wherein the alkyl aryl sulfonate is present in an amount of from about 9.0% to about
48.0% by weight of the composition.

[0060] According to a tenth embodiment, the aqueous liquid composition of any preceding
embodiment, wherein the laureth sulfate is present in an amount of from about 9.0% to about 38.0%
by weight of the composition.

[0061] According to an eleventh embodiment, the aqueous liquid composition of any preceding
embodiment, wherein the blend of Co.11 branched primary alcohols is present in an amount of from
about 1.5% to about 2.2% by weight of the composition.

[0062] According to a twclfth cmbodiment, thc aqucous liquid composition of any preceding
embodiment, wherein the amine oxide amphoteric surfactant is present in an amount of from about
2.5% to about 12.0% by weight of the composition.

[0063] According to a thirteenth embodiment, the aqueous liquid composition ol any preceding
embodiment, wherein the ratio of laureth sulfate to the amine oxide amphoteric surfactant is between
2.5:1to 5:1.

[0064] According to a fourteenth embodiment, the aqueous liquid composition of any preceding
embodiment, further comprising an inorganic salt selected from the group consisting of NaCl, MgSOx,

NaxSO4, CaClz, and a combination thereof.
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[0065] According to a fifteenth embodiment, the aqueous liquid composition of the fourteenth
cmbodiment, wherein the inorganic salt is NaCl.

[0066] According to a sixteenth embodiment, the aqueous liquid composition of the fourteenth or
fifteenth embodiment, wherein the inorganic salt is present in an amount of from about 1.0% to about
5.0% by weight of the composition.

[0067] According to a seventeenth embodiment, the aqueous liquid composition of any preceding
embodiment, further comprising water.

[0068] According to an cightcenth embodiment, the aqueous liquid composition of the seventecnth
embodiment, wherein the walter is present in an amount of [rom about 20.0% (o aboul 32.0% by weight
of the composition.

[0069] According to a nineteenth embodiment, the aqueous liquid composition of any preceding
embodiment, further comprising hydrotrope.

[0070] According (o a twentieth embodiment, the aqueous liquid composition ol the nineteenth
embodiment, wherein the hydrotrope is present in an amount of from about 0.1% to about 10.0% by
weight of the composition.

[0071] According to a twenty-first embodiment, the aqueous liquid composition of any preceding
embodiment, further comprising a chelator.

[0072] According to a twenty-second embodiment, the aqueous liquid composition of the twenty-first
embodiment, wherein the chelator is EDTA.

[0073] According to a twenty-third embodiment, the aqueous liquid composition of the twenty-first
embodiment or the twenty-second embodiment, wherein the chelator is present in an amount of from
about 0.1% to about 1.0% by wcight of thc composition.

[0074] According to a twenty-forth embodiment, the aqueous liquid composition of any preceding
embodiment, wherein the composition appears clear after incubation at 4 °C for 6 hours.

[0075] According to a twenty-(ilth embodiment, the aqueous liquid composition ol any preceding
embodiment, wherein the composition is free of turbidity after incubation at 4 °C for 6 hours.

[0076] According to a twenty-sixth embodiment, the aqueous liquid composition of any preceding
embodiment, wherein the viscosity is about 400 cP to about 1450 cP as measured on a Brookfield
RVT Viscometer using spindle 21 at 20 RPM at 25 “C when diluted with about 3 parts of water.
[0077] According to a twenty-seventh embodiment, provided is the use of an aqueous liquid

composition of any preceding embodiment.
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[0078] According to a twenty-eighth embodiment, provided is a method of making the aqueous liquid
composition of any one of the first cmbodiment to the twenty-fifth cmbodiment, comprising mixing
the components at about 28-42 °C.
[0079] According to a twenty-ninth embodiment, provided is an aqueous liquid composition formed
from mixing:

laureth sulfate having 1 moiety or less of an ethylene oxide group;

a hydrotrope;

an cthylene oxide/propylene oxide copolymer; and

a betaine ampholteric surlactant.
[0080] According to a thirtieth embodiment, the aqueous liquid composition of the twenty-ninth
embodiment, wherein the betaine amphoteric surfactant is lauryl amido propyl betaine.
[0081] According to a thirty-first embodiment, the aqueous liquid composition of the twenty-ninth or
thirtieth embodiment, wherein the pH ol the composition is acidic.
[0082] According to a thirty-second embodiment, the aqueous liquid composition of any one of the
twenty-ninth to thirty-first embodiments, wherein the pH of the composition is from about 2.5 to about
4.0.
[0083] According to a thirty-third embodiment, the aqueous liquid composition of any one of twenty-
ninth to thirty-second embodiments, wherein the laureth sulfate is sodium laureth sulfate.
[0084] According to a thirty-forth embodiment, the aqueous liquid composition of any one of twenty-
ninth to thirty-third embodiments, wherein the laureth sulfate is present in an amount of from about
9.0% to about 38.0% by weight of the composition.
[0085] According to a thirty-fifth cmbodiment, the aqucous liquid composition of any onc of twcnty-
ninth to thirty-forth embodiments, wherein the betaine amphoteric surfactant is present in an amount
of from about 2.5% to about 12.0% by weight of the composition.
[0086] According to a thirty-sixth embodiment, the aqueous liquid composition of any one of twenty-
ninth to thirty-fifth embodiments, wherein the ratio of laureth sulfate to the betaine amphoteric
surfactant is from about 2.5:1 to about 5:1.
[0087] According to a thirty-seventh embodiment, the aqueous liquid composition of any one of the
twenty-ninth to thirty-sixth embodiments, further comprising an inorganic salt selected from the group

consisting of NaCl, MgSO4, Na>SQ4, CaCl,, and a combination thereof.
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[0088] According to a thirty-eight embodiment, the aqueous liquid composition of thirty-seventh
cmbodiment, wherein the inorganic salt is NaCl.

[0089] According to a thirty-ninth embodiment, the aqueous liquid composition of the thirty-seventh
or thirty-eighth embodiment, wherein the inorganic salt is present in an amount of from about 1.0% to
about 7.5% by weight of the composition.

[0090] According to a fortieth embodiment, the aqueous liquid composition of any one of the twenty-
ninth to thirty-ninth embodiments, further comprising NaOH.

[0091] According to a forty-first embodiment, the aqucous liquid composition of the forticth
embodiment, wherein the NaOH is present in an amount ol [rom about 1% Lo about 5.0% by weight
of the composition.

[0092] According to a forty-second embodiment, the aqueous liquid composition according to any
one of the twenty-ninth to forty-first embodiments, further comprising formic acid, citric acid, lactic
acid, benzoic acid, salicylic acid, capryl hydroxamic acid, or a combination thereof.

[0093] According to a forty-third embodiment, the aqueous liquid composition of the forty-second
embodiment, wherein the citric acid is present in an amount of from about 0.1% to about 5.0% by
weight of the composition.

[0094] According to a forty-forth embodiment, the aqueous liquid composition of any one of the
twenty-ninth to forty-third embodiments, further comprising a chelator.

[0095] According to a forty-fifth, the aqueous liquid composition of the forty-forth embodiment,
wherein the chelator is tetrasodium N,N-bis(carboxymethyl)-L-glutamate.

[0096] According to a forty-sixth embodiment, the aqueous liquid composition according to the forty-
forth or forty-fifth cmbodiment, wherein the chelator is present in an amount of from about 0.1% to
about 1.0% by weight of the composition.

[0097] According to a forty-seventh embodiment, the aqueous liquid composition according to any
one of the twenty-ninth to [orty-sixth embodiments, wherein the viscosity of the composition is about
400 cP to about 17450 cP as measured on a Brookfield RVT Viscometer using spindle 21 at 20 RPM
at 25°C when diluted with about 3 parts of water.

[0098] According to a forty-eighth embodiment, provided is the use of an aqueous liquid composition

according to any one of the twenty-ninth to forty-seventh embodiments.
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[0099] According to a forty-ninth embodiment, provided is a method of making the aqueous liquid
composition according to any onc of the twenty-ninth to forty-seventh ecmbodiments: comprising
mixing the components.
[00100] According to a fiftieth embodiment. provided is a home care composition comprising:

an ethoxylated sulfate having 1 moiety or less of an ethylene oxide group;

an alkyl sulfonate;

optionally caustic soda;

a blend of non-ionic Co.11 branched primary alcohols; and

an ampholteric surfactant comprising an amine oxide.
[00101] According to a fifty-first embodiment, the home care composition according to fiftieth
embodiment, wherein the ethoxylated sulfate is a laureth sulfate.
[00102] According to a fifty-second embodiment, the home care composition according to the
[iltieth or [ilty-lirst embodiment, wherein the alkyl aryl sullonate is dodecylbenzene sullonate or a salt
thereof.
[00103] According to a fifty-third embodiment, the home care composition according to any
one of the fiftieth to fifty-second embodiments, wherein the dodecylbenzene sulfonate is sodium
dodecylbenzene sulfonate.
[00104] According to a fifty-forth embodiment, the home care composition according to any
one of the fiftieth to fifty-third embodiments, wherein the blend of Co 11 branched primary alcohols
has a molecular mass of about 488 to about 534 g/mol.
[00105] According to a fifty-fifth embodiment, the home care composition according to any
onc of the fifticth to fifty-forth cmbodiments, wherein the aminc oxide is sclected from lauryl
amidopropyl dimethylamine oxide, myristyl amidopropyl dimethylamine oxide, or a mixture thercof.
[00106] According to a fifty-sixth embodiment, the home care composition according to any
one of the (iftieth to (ifty-(ilth embodiments, wherein the pH of the compaosition is [rom about 6.5 to
about 7.5.
[00107] According to a fifty-seventh embodiment, the home care composition according to any
one of the fiftieth to fifty-sixth embodiments, wherein the pH of the composition is neutral.
[00108] According to a fifty-eighth embodiment, the home care composition according to any
one of the fifty-first to fifty-seventh embodiments, wherein the laureth sulfate is sodium laureth

sulfate.
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[00109] According to a fifty-ninth embodiment, the home care composition according to any
onc of the fifticth to fifty-cight cmbodiments, wherein the alkyl sulfonate is an alkyl aryl sulfonatc and
is present in an amount of from about 9% to about 48% by weight of the composition.

[00110] According to a sixtieth embodiment, the home care composition according to any one
of the fifty-first to fifty-ninth embodiments, wherein the laureth sulfate is present in an amount of from
about 9.0% to about 38.0% by weight of the composition.

[00111] According to a sixty-first embodiment, the home care composition according to any
onc of the fifticth to sixticth embodiments, wherein the blend of Co.11 branched primary alcohols is
present in an amount of [rom about 1.5% (o aboul 2.2% by weight ol the composition.

[00112] According to a sixty-second embodiment, the home care composition according to any
one of the fiftieth to sixty-first embodiments, wherein the amine oxide is present in an amount of from
about 2.5% to about 12.0% by weight of the composition.

[00113] According o a sixty-third embodiment, the home care composition according (o any
one of the fifty-first to sixty-second embodiments, wherein the ratio of laureth sulfate to the amine
oxide is from about 2.5:1 to about 5:1.

[00114] According to a sixty-forth embodiment, the home care composition according to any
one of the fiftieth to sixty-third embodiments, further comprising an inorganic salt selected from the
group consisting of NaCl, MgSOs4, Na;SO4, CaClz, and a combination thereof.

[00115] According to a sixty-fifth embodiment, the home care composition according to the
sixty-forth embodiment, wherein the inorganic salt is NaCl.

[00116] According to a sixty-sixth embodiment, the home care composition according to the
sixty-forth or sixty-fifth cmbodimcnt, whercin the inorganic salt is present in an amount of from about
1.0% to about 5.0% by weight of the composition.

[00117] According to a sixty-seventh embodiment, the home care composition according to any
one of the [iftieth to sixty-sixth embodiments, further comprising water.

[00118] According to a sixty-eighth embodiment, the home care composition according to the
sixty-seventh embodiment, wherein the water is present in an amount of from about 20.0% to about
32.0% by weight of the composition.

[00119] According to a sixty-ninth embodiment, the home care composition according to any

one of the fiftieth to sixty-eighth embodiments, further comprising a hydrotrope.
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[00120] According to a seventieth embodiment, the home care composition according to the
sixty-ninth embodiment, wherein the hydrotrope is present in an amount of from about 0.1% to about
10.0% by weight of the composition.

[00121] According to a seventy-first embodiment, the home care composition according to any
one of the fiftieth to seventieth embodiments, further comprising a chelator.

[00122] According to a seventy-second embodiment, the home care composition according to
the seventy-first embodiment, wherein the chelator is EDTA.

[00123] According to a seventy-third embodiment, the home carc composition according to the
seventy-[irst or seventy-second embodiment, wherein the chelator is present in an amount of [rom
about 0.1% to about 1.0% by weight of the composition.

[00124] According to a seventy-forth embodiment, the home care composition according to any
one the fiftieth to seventy-third embodiments, wherein the composition appears clear after incubation
at about 4 °C for about 6 hours.

[00125] According to a seventy-fifth embodiment, the home care composition according to any
one of the fiftieth to seventy-forth embodiments, wherein the composition is free of turbidity after
incubation at about 4 °C for about 6 hours.

[00126] According to a seventy-sixth embodiment, the home care composition according to any
one of the fiftieth to seventy-fifth embodiments, wherein the viscosity is about 400 cP to about 1450
cP as measured on a Brookfield RVT Viscometer using spindle 21 at 20 RPM at 25 °C when diluted
with about 3 parts of water.

[00127] According to a seventy-seventh embodiment, provided is the use of a home care
composition according to any onc of thc fifticth to scventy-sixth cmbodiments, for clcaning an
inanimate surface.

[00128] According to a seventy-cight embodiment, the use according to the seventy-seventh
embodiment, wherein the inanimate surface is selected (rom: a dish; a utensil; and a countertop.
[00129] According to a seventy-ninth embodiment, provided is a method for cleaning a surface
in a home comprising: applying an effective amount of a home care composition according to any one
of the fiftieth to seventy-sixth embodiments, to said surface.

[00130] According to an eightieth embodiment, the method according to the seventy-ninth

embodiment, wherein the surface is selected from: a dish; a utensil; and a countertop.
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[00131] According to an eighty-first embodiment, provided is a home care composition
comprising:

an ethoxylated sulfate having 1 moiety or less of an ethylene oxide group;

a hydrotrope;

an ethylene oxide/propylene oxide copolymer; and

an amphoteric surfactant comprising a betaine.
[00132] According to an eighty-second embodiment, the home care composition according to
the cighty-first cmbodiment, whercin the betaine is lauryl amido propyl betaine.
[00133] According (o an eighty-third embodiment, the home care composition according (o the
eighty-first or eighty-second embodiments, wherein the pH of the composition is acidic.
[00134] According to an eighty-forth embodiment, the home care composition according to any
one of the eighty-first to eighty-third embodiments, wherein the pH of the composition is from about
2.5 to about 4.0.
[00135] According to an eighty-fifth embodiment, the home care composition according to any
one of the eighty-first to eighty-forth embodiments, wherein the ethoxylated sulfate is sodium laureth
sulfate.
[00136] According to an eighty-sixth embodiment, the home care composition according to any
one of the eighty-first to eighty-fifth embodiments, wherein the ethoxylated sulfate is present in an
amount of from about 9% to about 38% by weight of the composition.
[00137] According to an eighty-seventh embodiment, the home care composition according to
any one of the eighty-first to eighty-sixth embodiments, wherein the betaine is present in an amount
of from about 2.5% to about 12% by wcight of thc composition.
[00138] According to an eighty-eighty embodiment, the home care composition according to
any one of the eighty-first to eighty-seventh embodiments wherein the ratio of ecthoxylated sulfate to
the betaine is from about 2.5:1 to about 5:1.
[00139] According to an eighty-ninth embodiment, the home care composition according to any
one of the eighty-first to eighty-eighth embodiments, further comprising an inorganic salt selected
from the group consisting of NaCl, MgSO4, NazSO4, CaClz, and a combination thereof.
[00140] According to a ninetieth embodiment, the home care composition according to the

eighty-ninth embodiment, wherein the inorganic salt is NaCl.
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[00141] According to a ninety-first embodiment, the home care composition according to the
cighty-ninth or nincticth cmbodiment, whercin the inorganic salt is present in an amount of from about
1% to about 7.5% by weight of the composition.

[00142] According to a ninety-second embodiment, the home care composition according to
any one of the eighty-first to ninety-first embodiments, further comprising NaOH.

[00143] According to a ninety-third embodiment, the home care composition according to the
ninety-second embodiment, wherein the NaOH is present in an amount of from about 1% to about 5%
by weight of the composition.

[00144] According o a ninety-forth embodiment. the home care composition according (o
according to any one of the eighty-first to ninety-third embodiments, further comprising formic acid,
citric acid, lactic acid, benzoic acid, salicylic acid, capryl hydroxamic acid, or a combination thereof.
[00145] According to a ninety-fifth embodiment, the home care composition according to the
ninety-lforth embodiment, wherein the citric acid is present in an amount ol [rom about 0.1% (o aboul
5% by weight of the composition.

[00146] According to a ninety-sixth embodiment, the home care composition according to any
one of the eighty-first to ninety-fifth embodiments, further comprising a chelator.

[00147] According to a ninety-seventh embodiment, the home care composition according to
the ninety-sixth embodiment, wherein the chelator is tetrasodium N,N-bis(carboxymethyl)-L-
glutamate.

[00148] According to a ninety-eight embodiment, the home care composition according to the
ninety-sixth embodiment or ninety-seventh embodiment, wherein the chelator is present in an amount
of from about 0.1% to about 1% by wcight of thc composition.

[00149] According to a ninety-ninth embodiment, the home care composition according to any
one of the eighty-first to ninety-cighth embodiments, wherein the viscosity of the composition is about
400 cP o about 17450 cP as measured on a Brookfield RVT Viscomeler using spindle 21 at 20 RPM
at 25°C when diluted with about 3 parts of water.

[00150] According to a hundredth embodiment, provided is a use of a home care composition
according to any one of the eighty-first to ninety-ninth embodiments, for cleaning an inanimate
surface.

[00151] According to a hundred-first embodiment, the use according to the hundredth

embodiment, wherein the inanimate surface is selected from: a dish; a utensil; and a countertop.
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[00152] According to a hundred-second embodiment, provided is a method for cleaning a

surfacc in a home comprising: applying an cffcctive amount of a home carc composition according to

any one of the eighty-first to ninety-ninth embodiments, to said surface.

[00153] According to a hundred-third embodiment, the method according to the hundred-

second embodiment, wherein the surface is selected from: a dish; a utensil; and a countertop.
EXAMPLES

[00154] The examples and other implementations described herein are exemplary and not

intended to be limiting in describing the full scope of compositions and mcthods of this disclosure.

Equivalent changes, modifications and variations ol specilic implementations, malerials,

compositions, and methods may be made within the scope of the present disclosure, with substantially

similar results.

Example 1

[00155] A concentrated wash liquid composition having the formulation as indicated in Table

2 was prepared. Under the conditions described, SO3 LDDB sulphonic acid and caustic soda from the

sodium hydroxide source are converted to sodium dodecylbenzenesulphonate (DDBS).

Table 2

Ingredient COI?VI:ES:;:;)H 1
Water 20-40
Sodium Laureth Sulfate 1EO (70%) (SLES) 15-20
SO3 LDDB Sulphonic acid 20-30
Lauryl/Myristyl Amidopropyl Dimethylamine Oxide (33%) 5-15
NaOH (38% NaxQO) 5-10

Co.11 Alcohol EO 7.5-8.1 0.5-3
Sodium Chloride 1-10
Citric Acid 0.1-1
EDTA "Na4 (62%) 0.1-1
Microbiocide 0.1-1
Perfume 0.1-1
Coloring 0.01-0.1
Total Components 100.000

[00156] The composition concentrate shown within Table 2 was mixed with 3 parts water,

mixed for about 30 seconds, and allowed to equilibrate at room temperature for about 10 minutes to
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provide for an active composition. The active composition yielded a viscosity of about 1375 cP @ 25
°C, 20 rpm, spindlc 21. Achicving a viscosity of about 400 cP to about 1450 cP may bc achicved by,
for example, modifying the amount of water in the active composition. The color, odor, appearance,
and viscosity of the active composition provided for beneficial characteristics. Thus, the concentrated
wash liquid composition conveyed significant commercially appealing attributes.

[00157] Example 2: Characterization of low temperature stability and skin irritation. Variations
of the composition of Table 2 were made utilizing various ethoxylated ingredient combinations as
represented in Table 3, labeled as Compositions 2a through 2¢. The compositions were incubated for
6 hours at 4 °C [ollowed by analysis ol the physical characteristics. The compositions 2a-2e were
further analyzed for skin irritation.

Table 3: Concentrated dish wash liquid compositions.

Ingredients Cozlzlp ) C021]131 p- Cozlllp ) Cozlzllp ) Cozlgp " | Visual Observations
SLES 0.2EO +
Co-11 Alcohol X High turbidity
EQO 7.5-8.1
SLES 0.2EO X Moderate turbidity
Si’isagg?sio X Clear, free of turbidity
SLES 1EO X Hazy
Sodium Lauryl
Sulfate 0 EO X High turbidity
(SLS)

[00158] As shown in Table 3, compositions using both SLES 0.45EO and NaDDBS (Composition
2¢) surprisingly and unexpectedly provided for stable and clear solutions at 4 °C. Furthermore, the
composition compositions using both SLES 0.45EO and NaDDBS (Composition 2¢) surprisingly and
uncxpectedly showed mild skin irritation with lower frequency of irritation rcactions as compared to
the other compositions.

Example 3

[00159] Optimization of concentrate surfactant formulations with respect to pH. Various
compositions were prepared and analyzed for physical characteristics under various pH conditions.
Specifically, compositions contained surfactant systems of either SLES and betaine or SLES and

amine oxide at various ratios of about 3.5:1 SLES to betaine or amine oxide.
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[00160] Use of SLES and amine oxide within acidic compositions (compositions having a pH of 5.5
or below) resulted in unwanted precipitation. However, this instability was not observed in necutral to
alkaline compositions. In contrast, compositions containing SLES and betaine provided for stable
compositions under acidic conditions.

Example 4

[00161] Optimization of concentrate surfactant formulations with use of hydrotropes. Preparation of
pH neutral concentrate compositions having surfactant systems of SLES and betaine or SLES and
aminc oxide provided for gel compositions having viscosity above 500,000 cP using spindle 21 at 0.2
rpm at 25 °C. Such viscosily is notl benelicial as processing the composition may not be attained atl
such thickness.

[00162] Surprisingly and unexpectedly, use of lactic acid (acting as a hydrotrope), in at least a 5.5%
concentration, resulted in viscosity reduction to yield a fluid blend. Such beneficial effects were

observed even at salt concentrations ol aboul 3%.

Example 5
[00163] Preparation of an acidic concentrate. Compositions were prepared according to Table 4.
Table 4

Ingredient Wt. %
Water 45-48
SLES (1.0 EO) 30-40
N,N-Bis(carboxymethyl)-L-glutamic acid 0.1-0.3
Cocoamidopropyl betaine 2.5-12.0
EO/PO block coploymer 0.15-04
Fragrance 0.5-1.5
Salt 2.5-4.0
Colorant(s) 0.01-1.0
Organic Acid(s) 5.5-7.0
Ratio of SLES:Bctainc 3.5:1

[00164] The compositions were prepared by mixing together water and betaine, followed by mixing
in a salt, organic acid(s), then other components which includes a non-ionic poloxamer surfactant, and
followed by mixing in SLES. The pH was adjusted using cither caustic soda or citric acid. The

concentrated compositions typically had a viscosity of about 8200 cP (with a range of about 1,000 to
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about 30,000 cP) using spindle 21 at 0.2 rpm at 25 °C and pH of 2.5 to 3.5. When the concentrate was
diluted 1:3 with watcr, the diluted composition typically had a viscosity of about 1780 cP (with a rangc
of 1,000 to 10,000 cP) using spindle 21 at 0.2 rpm at 25 °C and pH of 3.0 to 4.0.

Example 6

[00165] pH neutral concentrates were prepared and evaluated. The compositions were prepared
having formulations that were the same as or similar to the formulation shown in Table 5. Such neutral
compositions utilized the surfactant sodium dodecylbenzene sulfonate (NaDDBS), which was

synthesized in situ from a rcaction between sulfonic acid and caustic soda.

Table 5
Ingredients Wt. %
Water 23-31
SLES 70% (1EQ) 15-19

Lauryl/myrsistylamidopropyl 3-12
dimethylamine oxide 30%

DDB Sulphonic acid 25-35
Caustic soda 6-10

Co.11 alcohol EO 7.5-8.1 1.5-2.0
NaCl 2-6

Fragrance 0.5-1.5
Preservative 0.2-0.5
Chelant 0.3-0.6
Color 0.3-0.6

[00166] Initially, concentrate compositions according to Table 5 but having high amounts of Co.11
alcohol became a gel being too viscous for use. Replacing the Co 11 alcohol with SLES resulted in a
composition having appropriate viscosity [or use. However, after one week of incubalion, the
composition produced unwanted separation and precipitation. Surprisingly and unexpectedly,
compositions according to Table 5 using the Co.11 alcohol at about 1.5 to about 2.0 % provided for
precipitate free compositions having appropriate viscosity. More so, preparation of the composition
using water at about room temperature and maintaining the mixture at about 28-42 °C provided for
compositions having useful viscosity, appearance, and stability.

[00167] While the present invention has been described with reference to several embodiments,
which embodiments have been set forth in considerable detail for the purposes of making a complete

disclosure of the invention, such embodiments are merely exemplary and are not intended to be
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limiting or represent an exhaustive enumeration of all aspects of the invention. The scope of the
invention is to be determined from the claims appended hercto. Further, it will be apparent to thosc of
skill in the art that numerous changes may be made in such details without departing from the spirit

and the principles of the invention.
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CLAIMS
What Is Claimed Is:

1. An aqueous liquid composition comprising:
a laureth sulfate having an average number of ethylene oxide group of 1 or less;
an alkyl aryl sulfonate;
caustic soda;
a blend of non-ionic Co.11 branched primary alcohols; and

an amphoteric surfactant.

2. The aqueous liquid composition according to claim 1 further comprising:
a hydrotrope; and

an ethylene oxide/propylene oxide copolymer.

3. The aqueous liquid composition according (o claim 1 or claim 2 (urther comprising:
an inorganic salt selected from the group consisting of NaCl, MgS04, Na2S04, CaCl2, and a

combination thereof.

4. The aqueous liquid composition according to any preceding claim, wherein the laureth sulfate

has an average number of ethylene oxide group from 0.1 to about 0.8.

5. The aqueous liquid composition according to any preceding claim, wherein the alkyl aryl

sulfonate is a Cs.14 linear alkyl aryl sulfonate.

6. The aqueous liquid composition according (o any preceding claim, wherein the alkyl aryl
sulfonate dodecylbenzene sulfonate, tridecyl benzene sulfonate, a salt thereof, or a combination of two
or more thereof.

7. The aqueous liquid composition according to any preceding claim, wherein the blend of non-

ionic Cy 11 branched primary alcohols has an average of about 7.4 to about 8.5 moles of ethylene oxide

per mole of alcohol.
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8. The aqueous liquid composition according to any preceding claim, wherein the an amphoteric

surfactant compriscs a betaine surfactant, an amine oxide, or a combination of two or morc thercof.

0. The aqueous liquid composition according to claim 8, wherein the betaine surfactant is selected
from cocamidopropyl betaine, lauryl amido propyl betaine, lauryl amino betaine acetate, and a mixture

of two or more thereof.

10. The aqueous liquid composition according to claim 8, whercin the amince oxide is sclected from
lauryl amidopropyl dimethylamine oxide, myristyl amidopropyl dimethylamine oxide, and a mixture

of two or more thereof.

11. The aqueous liquid composition according to any preceding claim, wherein the aqueous liquid
composition has a weight ratio of the total amount ol laureth sullate surfactant and alkyl aryl sullonate

to the total amount of amine oxide of from about 8:1 to about 19:1.

12. The aqueous liquid composition according to any preceding claim, wherein the aqueous liquid
composition has a total amount of laureth sulfate surfactant and alkyl aryl sulfonate to the total amount

of betaine amphoteric surfactant of from about 8:1 to about 19:1.

13. An aqueous liquid composition comprising:
- from about 9 to about 38 wt.% of a laureth sulfate, the laureth sulfate having an average
numbecr of cthylenc oxide group of 1 or less;
- from about 9 to about 48 wt.% of an alkyl aryl sulfonate;
- optionally, from 5 to about 11 wt.% of caustic soda;
- [rom about 1 to about 7 wt.% ol a blend of non-ionic Cy.11 branched primary alcohols; and
- from about 2.5 to about 12 wt.% an amphoteric surfactant,

wherein all weight percentages are based on the total weight of the aqueous liquid composition.

14. The aqueous liquid composition according to claim 13 further comprising:
- from about 0.1 to about 10 wt.% a hydrotrope; and

- from about 0.1 to about 1 wt.% of an ethylene oxide/propylene oxide copolymer.
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15. The aqucous liquid composition according to claim 13 further comprising:
- from about 1 to about 5 wt.% of an inorganic salt selected from the group consisting of

NaCl, MgSO4, NaxSOs4, CaClz, and a combination thereof.

16. The aqueous liquid composition according to claim 13, wherein the aqueous liquid

composition has a pH from about 2.5 to about §.

17. The aqueous liquid composition according (o claim 14, wherein the hydrotrope is selected [rom
formic acid, citric acid, lactic acid, benzoic acid, salicylic acid, caprylhydroxamic acid, and a
combinations of two or more thereof.

18. The aqueous liquid composition according to claim 13, wherein the alkyl aryl sullonate
comprises dodecylbenzene sulfonate, tridecyl benzene sulfonate, a salt thereof, or a combination of

two or more thereof.

19. The aqueous liquid composition according to claim 13, wherein the amphoteric surfactant

comprises an amine oxide surfactant, a betaine surfactant, or a combination of two or more thereof.

20. The aqueous liquid composition according to claim 13, wherein the aqueous liquid

composition is free of turbidity after incubation at 4 °C for 6 hours.
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