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STABLE SUSTAINABLE HAND DISH-WASHING DETERGENTS

FIEL.D OF THE INVENTION

The present invention relates to stable hiquid detergent compositions for dishes, comprising low
branched anionic surfactants and branched nonionic surfactants that deliver etfective grease-

cleaning with enduring suds.

BACKGROUND OI' THE INVENTION

Consumers desire hand dish-washing products that deliver both long lasting grease cleaning and
long lasting suds. Additionally, more and more consumers are looking for products that contain a
greater proportion of ingredients that are derived from natural, renewable sources. These include
liquid hand dishwashing detergent compositions containing higher levels of surfactants derived
from renewable sources, and having less surfactants derived from crude oil. Ilowever, since
natural surfactants have little or no branching, such compositions produce lower levels ot suds.
Even worse, such detergent compositions have low suds-mileage. That 1s, the suds endurance 1s
less than what most consumers would like.

In addition, high levels of linear anmionic surfactants, such as those derived from renewable
natural sources, but also linear synthetic surfactants, lead to worse stability of the resultant
composition at low temperature,

Theretore, a need remains for a liquid hand dishwashing detergent composition providing good
cleaning and long lasting suds, while having excellent low temperature stability, which utilizes
anionic surfactants having little or no branching.

It has been surprisingly found that small amounts of a branched, alkoxylated nonionic¢ surfactant,
in combination with ethoxylated amonic surlactants having litdle or no branching, provide
excellent grease cleaning and long-lasting suds. More surprisingly, by using the branched
alkoxylated nonmionic surfactant, in combination with anionic surfactant having a minimum
degree of ethoxylation and little or no branching, a liquid hand dishwashing detergent
composition can be [ormulated having excellent low temperature stability.

WO 9533025, US 5968888, US 2007/01234477 A1, US 2005/0170990 A1, WO 2006/0417740 Al,
and US 6,008,181 disclose liquid hand dishwashing detergent compositions comprising branched

surfactants.



10

15

20

CA 02806329 2013-01-22
WO 2012/024076 PCT/US2011/046166

I

SUMMARY OF THE INVENTION

According to the present invenuon, there i1s provided a liquid hand dishwashing detergent
composition comprising: from 2 % to 70 % by weight of an ethoxylated anionic surfactant
derived tfrom a fatty alcohol, wherein: at least 80% by weight ot said fatty alcohol 1s linear, and
said fatty alcohol has an average degree of ethoxylation of from 0.8 to 4; and from 0.1 to 5% by
weight of an alkoxylated branched nonionic surfactant, having an average degree of alkoxylation
of from 1 to 40; wherein the total amount of surfactant is from 10 to 85 % by weight of the liquid
detergent composition. The present invention further encompasses a method for hand washing
dishes, using said composition, wherein the method comprises the step of contacting said

composition in undiluted form, with the dish.

DETAILED DESCRIPTION OF THE INVENTION

As used herein "ligmd hand dishwashing detergent composition” refers to those compositions
that are employed 1n manual (1.e. hand) cleaning of dishes. Such compositions are generally high
sudsing or foamung i1n nature. As used herein “cleaning” means applying the liquid hand
dishwashing detergent composition (o a surlace [or the purpose ol removing undesired residue
such as soi1l, grease, stains and/or disinfecting.

As uscd hercin “dish”, “dishes™, and “dishwarce” mcans a surtacce such as dishes, glasscs, pots,
pans, baking dishes and tlatware, made from ceramic, china, metal, glass, plastic (polyethylene,
polypropylene, polystyrene, etc.) and wood.

As used herein ‘“‘grease” means materials comprising at least in part (i.e., at least 0.5 wt% by
weight ot the grease) saturated and unsaturated fats and oils, preferably oils and fats derived
from animal sources such as beet and/or chicken.

As used herein “suds profile” means the amount of sudsing (high or low) and the persistence of
sudsing (how sustained or long lasting the suds are) throughout the washing process, resulting
from the use of the liqud detergent composition. As used herein “high sudsing” or “long lasting
suds” refers to liquid hand dishwashing detergent compositions which both generate a high level
of suds (1.e. a level of sudsing considered acceptable to the consumer) and where the level of
suds 1s sustdained during the dishwashing operation. This 1s particularly important with respect to
liquid dishwashing detergent compositions as the consumer perceives high sudsing as an

indicator of the performance of the detergent composition. Moreover, the consumer also uses the
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sudsing profile as an indicator that the wash solution still contains active detergent ingredients,
The consumer usually applies additional liquid hand dishwashing detergent composition when
the suds subside. Thus, low sudsing liquid dishwashing detergent composition formulation will
tend to be used by the consumer more frequently than 1s necessary.

By “in its neat form™, 1t 1s meant herein that said composition 1s applied directly onto the surface
to be treated, or onto a cleaning device or implement such as a dish cloth, a sponge or a dish
brush without undergoing any significant dilution by the user (immediately) prior to application.
“In 1ts ncat form”™, also includes slight dilutions, for instance, arising trom the presence of watcer
on the cleaning device, or the addition of water by the consumer to remove the remaining
quantities of the composition from a bottle. Therefore, the composition in 1ts neat torm includes
mixtures having the composition and water at ratios ranging from 50:50 to 100:0, preferably
70:30 to 100:0, more preterably 80:20 to 100:0, even more preterably 90:10 to 100:0 depending
on the user habits and the cleaning task. For the avoidance of doubt, a ratio of 100:0 15 most
preferred.

By “diluted form”, i1t 1s meant herein that said compositon 1s diluted by the user, typically with
water. By “rinsing”’, 1t 18 meant herein contacting the dishes cleaned with the composition, with
substantial quantitics ot water atter the step of applying the liquud composition onto said dishes.
By “substantial quantities”, it 1s meant usually 1 to 20 litres.

All percentages, ratios and proportions used herein are by weight percent of the liquid hand
dishwashing detergent composition. All average values are calculated “*by weight” of the liqud

hand dishwashing detergent composition, unless otherwise expressly indicated.

The liquid hand dishwashing detergent composition

The liquid hand dishwashing detergent compositions of the present invention are formulated to
provide grease cleaning, long lasting suds and optional benefits that are often desired by the
consumer. Optional benefits include soil removal, shine, and hand care.

The compositions of the present invention comprise at least one ethoxylated anionic surfactant,
having little or no branching, and at least one branched, nonionic, alkoxylated surfactant.

The compositions herein may further comprise from 30% to 80% by weight of an aqueous liquid
carricr, comprising watcr, in which the other cssential and optional ingredients arc dissolved,
dispersed or suspended. More preferably the compositions of the present invention comprise
from 45% to 70%, more preferable from 45% to 65% of the aqueous liquid carrier. Suitable

optional ingredients include additional surfactant selected from other anionic surfactants, other
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nonionic surfactants, amphoteric/ zwitterionic surfactants, cationic surfactants, and mixtures
thereof; cleaning polymers; cationic polymers; enzymes; humectants; salts; solvents;
hydrotropes; polymeric suds stabilizers; diamines; carboxylic acid; pearlescent agent; chelants:;
pH buffering agents; perfume; dyes; opacitiers; and nixtures thereotf.

The aqueous liquid carrier, however, may contain other materials which are liquid, or which
dissolve 1n the liquid carrier, at room temperature (20°C - 25°C) and which may also serve some

other function besides that of an inert filler.

The lLiquid detergent composition may have any suitable pH. Preferably the pH of the
composition 1s adjusted to between 4 and 14. More preferably the composition has pll of from 6
to 13, most preterably from 6 to 10. The pH of the composition can be adjusted using pH
moditying ingredients known in the art.

The hiquid detergent composition ol the present invention 1s prelerably clear or transparent. That
1s, the liquid detergent composition has a turbidity of from 5 NTU to less than 3000 NTTJ,
preterably less than 1000 NTU, more preferably less than 500 NTU and most preferably less
than 100 NTU.

The ethoxvlated anionic surtfactant

The Iiquid hand dishwashing detergent composition of the invention comprises from 2% to 70%,
preferably from 5% to 30%, more preferably from 10% to 25% by weight of anionic surfactant
having an average degree of ethoxylation of from 0.8 to 4, preferably from 1 to 2. The average
degree ol ethoxylauon 1s delined as the average number ol moles ol ethylene oxide per mole ol
the ethoxylated anionic surfactant of the present invention. The ethoxylated anionic surfactant 1s
derived from a fatty alcohol, wherein at least 80%, preterably at least 82%, more preferably at
least 85%, most preferably at least 90% by weight of said fatty alcohol 1s linear. By linear, what
1s meant 1s that the [atly alcohol comprises a single backbone ol carbon atoms, with no branches.
Preferably, said ethoxylated amionic surfactant 1s an ethoxylated alkyl sulphate surfactant of
tormula:

R;-(OCH,CH>),-O-SO5; M", wherein:

R; 1s a saturated or unsaturated Cg-Cg, preferably C;,-Cy4 alkyl chain; preferably, R; is a

saturated Cg-C;6, more preferably a saturated Cy,-C,4 alkyl chain;

n 1s a number from 0.8 to 4, preferably from 1 to 2;

M™ is a suitable cation which provides charge neutrality, preferably sodium, calcium,

potassium, or magnesium, more preferably a sodium cation.
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Suitable ethoxylated alkyl sulphate surfactants include saturated Cs-Ci¢ alkyl ethoxysulphates,
preferably saturated C,-C14 alkyl ethoxysulphates.

The proportion of R; that 1s linear 1s such that at least 80% by weight of the starting fatty alcohol
1s linear. Saturated alkyl chains are preferred, since the presence of double bonds can lead to
chemical reactions with other ingredients, such as certain perfume ingredients, or even with uv-
light. Such reactions can lead to phase instabilities, discoloration and malodour.

The required carbon chain length distribution can be obtained by using alcohols with the
corrcsponding chain length distribution preparcd synthetically or from natural raw matcrials or
corresponding pure starting compounds. Preferably, the anionic surfactant of the present
invention 1s derived from a naturally sourced alcohol. Natural sources, such as plant or animal
esters (waxes), can be made to yield linear chain alcohols with a terminal (primary) hydroxyl,
along with varying degrees of unsaturation. Such fatty alcohols comprising alkyl chains ranging
from Cg to Ci6, may be prepared by any known commercial process, such as those deriving the
tatty alcohol from fatty acids or methyl esters, and occasionally triglycerides. For example, the
addiaon of hydrogen into the carboxyl group ol the lalty acid (o the [orm falty alcohol, by
treating with hydrogen under high pressure and in the presence of suitable metal catalysts. By a
similar rcaction, fatty alcohols can bc preparcd by the hydrogenation of glycerides or mcthyl
esters. Methyl ester reduction 1s a suitable means of providing saturated fatty alcohols, and
selective hydrogenation with the use of special catalysts such as copper or cadmium oxides can
be used for the production of oleyl alcohol. Synthetic or petroleum-based processes, such as the
Ziegler process, are useful for producing suitable straight chain, even-numbered, saturated
alcohols. Paraffin oxidation is a suitable process for making mixed primary alcohols. The fatty
alcohol may be reacted with ethylene oxide to yield ethoxylated fatty alcohols. The ethoxylated
alkyl sulphate surfactant(s) of formula R;-(OCH,CH,),-O-SO3;” M" may then be obtained by the
sulphonation of the corresponding ethoxylated fatty alcohol(s).

Ethoxylated alkyl sulphate surfactant(s) of formula R;-(OCH>CH,),-O-SO5; M", may be derived
from coconut o1l. Coconut o1l usually comprises triglycerides which can be chemically processed
to obtain a muxture of Cp-Cig alcohols. A muxture of alkyl sulphates comprising a higher
proportion of C;>-Cy4 alkyl sulphates may be obtained by separating the corresponding alcohols
betore the cthoxylation or sulphation step, or by scparating the obtained cthoxylated alcohol or
ethoxylated alkyl sulphate surfactant(s).

Prefterred ethoxylated anionic surfactants herein are ethoxylated alkyl sulphates having from & to

18, preferably 10 to 16, more preferably 12 to 14 carbon atoms in the alkyl chain, and are from
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80% to 100% linear. Such surfactants can be made by any known processes, using suitable
teedstock. For 1nstance, from linear fatty alcohols which are preferably naturally denved, such as
n-dodecanol, n-tetradecanol and mixtures thereof. If desired, such surfactants can contain linear
alkyl moieties derived tfrom synthetic sources, or can comprise nuxtures of the linear ethoxylated
alkyl sulphates with lightly branched, e.g., methyl branched analogues. The ethoxylated alkyl
sulphates can be in the form of their sodium, potassium, ammonium or alkanolamine salts.
Suitable alcohol precursors for the ethoxylated amonic surfactants include Ziegler-derived linear
alcohols, alcohols preparcd by hydrogenation ot olcochecmicals, and 80% or morc lincar alcohols
prepared by enrichment of the linear component of oxo derive alcohols, such as Neodol® or
Dobanol® from Shell. Other examples of suitable primary alcohols include those derived from:
natural linear fatty alcohols such as those commercially available from Procter & Gamble Co.;
and the oxidation of paratiins by the steps of (a) oxidizing the paratlfin to form a fatty carboxylic
acid; and (b) reducing the carboxylic acid to the corresponding primary alcohol. Other preferred

ethoxylated anionic surfactants are those from Sasol, sold under the tradenames: Alfol®, Nacol”,

Nalfol®. Alchem®.

4 h

| he alkoxvlated branched nonionic, surfactant

The liguid hand dishwashing detergent compositions of the present invention comprise from
0.1% to 5%, preferably from 0.2% to 3%, more preferably from 0.5% to 2% by weight of
alkoxylated branched nonionic surfactant. Said alkoxylated branched nonionic surfactant has an
average degree of alkoxylation of from 1 to 40, preterably trom 3 to 20, more preferably from 7/
to 12. The average degree of alkoxylation 1s defined as the average number of moles of alkyl
oxide per mole of the alkoxylated branched nonionic surfactant of the present invention.
Preferably the branched nonionic 1s ethoxylated and/or propoxylated, more preferably
cthoxylated.

Non-ethoxylated branched nomonic surfactants in combination with the ethoxylated anionic
surfactant of the present compositions have been found to limit the sudsing performance of the
liquid detergent composition. Theretore, the composition preferably comprises less than 10%,
more preferably less than 5%, most preferably less than 2% by weight of non-alkoxylated
branchcd alcohol. For the surfactant to bce suitably surfacc-active, the branched nonionic
surfactant preferably comprises from 8 to 24, more preferably from 9 to 18, most preferably from
10 to 14 carbon atoms. Alkoxylated branched nonionic alcohols selected from: tformula I,

formula II, and muixtures thereof; are particularly preferred:
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Formula I:
3

R T

\

CH—CH, O—CH,—CH,+—CH

/

R2 b

e

wherein, 1n formula I;
R1 1s a C5 to C16 linear or branched, preferably linear, alkyl chain;
R2 1s a (1 to C8 linear or branched, preferably linear, alkyl chain;

R3 1s H or C1 to C4 alkyl, preferably H or methyl;

b 1s a number from 1 to 40, preterably from 5 to 20, more preferably from 7 to 12;

Formula II:

R3

Fi1 ‘
\
CH O—CH,—CH, OH
2/ b

’

wherein, in formula II:

R1 1s a C6 to C16 lincar or branched, pretcrably lincar, alkyl chain;

R2 15 a C1 to C8 linear or branched, preterably linear, alkyl chain;

R3 1s H or C1 to C4 alkyl, preferably H or methyl;

b 1s a number from 1 to 40, preferably from 35 to 20, more preferably from 7 to 12.
The degree of alkoxylation of said branched nonionic 1s preferably greater than the degree of
ethoxylation of said ethoxylated anionic surtactant. As the degree of ethoxylation of the anionic
surfactant 1s increased, the viscosity of the liquid hand dishwashing detergent composition
increases. It 1s believed that this 1s because the hydrophilicity ol the (otal surfactant system 1s
increased. Moreover, liquid hand dishwashing detergent compositions are generally made using
surfactant premixes. As the degree of ethoxylation of the amonic surfactant 1s increased, the
likelithood of such surfactant premixes gelling during processing 1s increased. However, it has
been discovered that by incorporating a small amount of branched nonionic surfactant, having a
higher degree of alkoxylation than the degree of ethoxylation of the anionic surfactant, the
viscosity of the surfactant premix, and resultant composition, can be controlled.
Alkoxylated branched nonionic surfactants can be classified as relatively water insoluble or

relatively water soluble. While certain alkoxylated branched nonionic surfactants can be
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considered water-insoluble, they can be formulated into liquid hand dishwashing detergent
compositions of the present invention using suitable additional surfactants, particularly anionic
Or nonionic surfactants.

Preferred branched nonionic surfactants according to formula I are the Guerbet C10 alcohol
ethoxylates with 7 or 8 EO, such as Ethylan® 1007 & 1008, and the Guerbet C10 alcohol
alkoxylated nomonic surfactants (which are ethoxylated and/or propoxylated) such as the
commercially available Tutensol® XI. series (X150, XI.70. etc). Other exemplary alkoxylated
branched nonionic surfactants include thosc available under the trade names: Lutensol® XP30,
Lutensol® XP-50, and Lutensol® XP-80 available from BASF Corporation. In general, Lutensol®
XP-30 can be considered to have 3 repeating ethoxy groups, Lutensol” XP-50 can be considered
to have 5 repeating ethoxy groups, and Lutensol® XP-80 can be considered to have 8§ repeating
cethoxy groups. Other suitable branched nonionic surfactants include oxo branched nonionic
surfactants such as the Lutensol® ON 50 (5 EOQ) and Lutensol® ON70 (7 EO).. Also suitable are:
the ethoxylated fatty alcohols originating from the Fischer & Tropsch reaction comprising up to
50% branching (40% methyl (mono or bi), 10% cyclohexyl) such as those produced [rom the
Safol® alcohols from Sasol: cthoxylated fatty alcohols originating from the 0xo reaction wherein
at Icast 50 % by wecight of the alcohol 1s C2 1somer (mcthyl to pentyl) such as thosc produced
from the Isalchem® alcohols or Lial® alcohols from Sasol.

Preterred branched non-ionic ethoxylates according to formula II are those available under the
tradenames Tergitol® 15-S, with an alkoxylation degree of from 3 to 40. For instance Tergitol®
15-5-20 which has an average degree of alkoxylation of 20. Other suitable commercially

available material according to formula II are the ones available under the tradename Softanol®

M and EP series.

Additional surfactants

The composition of the present invention may comprise additional surfactant selected from other
anionic, other nonionic, amphoteric/zwitterionic, cationic surfactants, and mixtures thereof. The
liquid hand dishwashing compositions of the present invention comprise a total amount of
surfactant of from 10% to 85% by weight, preferably from 12.5% to 65% by weight, more
prcterably 15% to 40% by weight ot the composition. The total amount of surfactant 1s the sum
of all the surfactants present, including the ethoxylated anionic surfactant, the alkoxylated
branched nonionic surfactant, and any other anionic, other nonionic, amphoteric/zwitterionic,

and cationic surfactants that may be present.
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1) Other anionic surfactants:

The composition of the present invention will typically comprise 2% to 70%, preferably 5% to
30%, more preferably 7.5% to 25%, and most preferably 10% to 20% by weight of anionic
surfactant.

Suitable anionic surfactants of use 1n the compositions and methods of the present invention are
sulphates, sulphosuccinates, sulphonates, and/or sulphoacetates; preferably alkyl sulphates.
Suitable sulphate or sulphonate surfactants for usc 1n the compositions hercin include water-
soluble salts or acids of C;o-Ci4 alkyl or hydroxyalkyl, sulphate or sulphonates. Suitable
counterions include hydrogen, alkali metal cation or ammonium or substituted ammonium, but
preferably sodium. Where the hydrocarbyl chain 1s branched, it preferably comprises C; 4 alkyl
branching units.

The sulphate or sulphonate surfactants may be selected from C,;-C;g alkyl benzene sulphonates
(LAS), Cs-Cyp primary, branched chain and random alkyl sulphates (AS); Cio-Cis secondary
(2,3) alkyl sulphates; mid-chain branched alkyl sulphales as discussed in US 6,020,303 and US
6,060,443; modified alkylbenzene sulphonate (MLAS) as discussed in WO 99/05243, WO
99/05242, WO 99/05244, WO 99/05082, WO 99/05084, WO 99/05241, WO 99/07656, WO
00/23549, and WO 00/23548; methyl ester sulphonate (MES); and alpha-olefin sulphonate
(AOS).

The paraifin sulphonates may be monosulphonates or disulphonates and usually are mixtures
thereot, obtained by sulphonating parattins of 10 to 20 carbon atoms. Preferred sulphonates are
those of C12-18 carbon atoms chains and more preferably they are C14-17 chains. Paraffin
sulphonates that have the sulphonate group(s) distributed along the paratfin chain are described
in US2,503,280; US2,507,088; US3, 260,744; US 3,372 183 and 1n DE 735 096.

Also suitable are the alkyl glyceryl sulphonate surfactants and/or alkyl glyceryl sulphate
surfactants described in the Procter & Gamble patent application W0O06/014740: A muxture of
oligomeric alkyl glyceryl sultonate and/or sulphate surfactant selected tfrom dimers, trimers,
tetramers, pentamers, hexamers, heptamers, and mixtures thereot; wherein the weight percentage
of monomers 1s from 0 wt% to 60 wt% by weight of the alkyl glyceryl sulfonate and/or sulphate
surfactant mixturc,

Other suitable anionic surfactants are alkyl, preferably dialkyl sulphosuccinates and/or

sulphoacetates. The dialkyl sulphosuccinates may be a (415 linear or branched dialkyl
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sulphosuccinates. The alkyl moieties may be symmetrical (i.e., the same alky! moieties) or

asymmetrical (1.e., different alkyl moieties). Preferably, the alkyl moiety is symmetrical.

2) Other nonionic surfactants

The hiquid hand dishwashing detergent compositions may optionally comprise additional
nontonic surfactant. The composition preferably comprises from 2% to 40%, more preferably
from 3% to 30% by weight of nonionic surfactant.

Suitable additional nonionic surfactants include the condensation products of aliphatic alcohols
having from 1 to 25 moles of ethylene oxide. The alkyl chain of the aliphatic alcohol generally
contains from 8 to 22 carbon atoms. Particularly prcferrcd arc the condensation products of
alcohols having an alkyl group containing from 8 to 18 carbon atoms, more preferably from 9 to
5 carbon atoms, with from 2 to 18 moles, more preferably from 2 to 15 moles, most preferably
from 5 to 12 moles of cthylen¢ oxidc per mole of alcohol.

Also suitable are alkylpolyglycosides having the formula R*O(C,H2,0)(glycosyl), (formula (1)),
wherein R= of formula (1) is selected from the group consisting of alkyl, alkyl-phenyl,
hydroxyalkyl, hydroxyalkylphenyl, and mixtures thereof in which the alkyl groups contain from
10 to 18, preterably from 12 to 14, carbon atoms; n of formula (1) is 2 or 3, preferably 2; t of
formula (I) 1s from O to 10, preferably 0; and x of formula (I) is from 1.3 to 10, preferably from
1.3 to 3, most preferably from 1.3 to 2.7. The glycosyl is preferably derived from glucose. Also
suitable are alkyl glycerol ethers and sorbitan esters.

Also suitable are fatty acid amide surfactants having the formula (II): |
O
ROCN(R);
(1)

wherein R® of formula (II) is an alkyl ogroup contamning from 7 to 21, preferably from 9 to 17,
carbon atoms and each R’ of formula (I1) is selected from the group consisting of hydrogen, C-
C4 alkyl, C-C4 hydroxyalkyl, and -(CoH4O)H where x of formula (II) varies from 1 to 3.
Preferred amides are Cg-Cop ammonia amides, monoecthanolamidcs, dicthanolamides, and
1Isopropanolamides._

Preferred nontonic surfactants for use in the present invention are the condensation products of
aliphatic alcohols with ethylene oxide, such as the mixture of nonyl (C9), decyl (C10) undecyl

(C11) alcohol modified with on average 5 ethylene oxide (EO) units such as the commercially

available Neodol™ 91-5 or the Neodol™ 91-8 that is modified with on average 8 EO units. Also
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suitable arc thc longer alkyl chain ethoxylated nonionic surfactants such as C12, C13 modified

with 5 EO (Neodol 23-5). Neodol is a Shell tradename. Also suitable is the C12, C14 alkyl chain

with 7 EO, commercially available under the trade name Novel™ 1412-7 (Sasol) or the Lutensol

A 7N (BASF).

3) Amphoteric/ zwilterionic surfactants

- It has been found that amphoteric/ zwitterionic surfactants further enhance the sudsing profile,

while providing excellent cleaning and being mild on the hands. The amphotcric and zwitterionic
surfactant can be comprised at a level of from 0.01% to 20%, preferably from 0.2% to 15%,
more preferably 0.5% to 10% by weight of the liquid hand dishwashing detergent compositions.
Preterred amphoteric and zwittertonic surfactants arc aminc oxide surfactants, betaine

surfactants, and mixtures thereof.

Most preferred are amine oxides, especially coco dimethyl amine oxide or coco amido propyl
dimethyl amine oxide. Amine oxide may have a linear or mid-branched alkyl moiety. Typical
linear amine oxides include water-soluble amine oxides of formula R' — N(R*)(R’) -0, wherein
R'is a Cggalkyl moiety; R” and R’ are independently selected from the group consisting of C;.3
alkyl groups and C;; hydroxyalkyl groups and preferably include methyl, ethyl, propyl,
1Isopropyl, 2-hydroxethyl, 2-hydroxypropyl and 3-hydroxypropyl. The linear amine oxide
surfactants in particular may include linear C¢-C;g alkyl dimethyl amine oxides and linear Cs-
C15 alkoxy ethyl dihydroxy ethyl amine oxides. Preferred amine oxides include linear Cjq, linear
Ci0-Ci2, and linear Cy5-Cy4 alkyl dimethyl amine oxides. As used herein “mid-branched” means
that the amine oxide has one alkyl moicty having n, carbon atoms with one alkyl branch on the
alkyl moiety having n, carbon atoms. The alkyl branch is located on the o carbon from the
nitrogen on the alkyl moiety. This type of branching for the amine oxide is also known in the art
as an internal amine oxide. The total sum of n; and n, is from 10 to 24 carbon atoms, preferably
from 12 to 20, and more preferably from 10 to 16. The number of carbon atoms for the one alky]
moiety (n7) should be approximately the same number of carbon atoms as the one alkyl branch
(n2) such that thc one alkyl moiety and the one alkyl branch are symmetric. As used herein
“symmetric” means that | n; — ny | is less than or equal to S, preferably less than 4 carbon atoms
in at least 50 wt%, more preferably at least 75 wt% to 100 wt%. of the mid-branched amine
oxides for use herein.

The amine oxide further comprises two moieties, independently selected from a Cy.3 alkyl, a Cy.3

hydroxyalkyl group, or a polycthylene oxide group containing an average of from 1 to 3 ethylene
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oxide groups. Preferably the two moieties are selected from a C; 3 alkyl, more preterably both are
selected as a Cy alkyl.
Other suitable surfactants include betaines such as: alkyl betaines, alkylamidobetaines,
amidazoliniumbetaines, sulphobetaines (INCI Sultaines) and phosphobetaines, that preferably
meets formula (III):
R'-[CO-X (CHy),]1x-N*(R*)(R’)-(CHy)-[CH(OH)-CH,],- Y- (IIT) wherein
R! is a saturated or unsaturated (.00 alkyl chain, preferably a (Cg.1g alkyl chain,
morc¢ prcicrably a saturated Cio.16 alkyl chain, most prcicrably a saturated Ciooi4
alkyl chain;
X 1s selected from the group consisting of: NH, NR4, O, and S; wherein R*is a CL.
4 Alkyl chain;
n1s an integer from 1 to 10, preterably from 2 to 5, more preterably 3;
x 1S either O or 1, preferably 1;
R, R’ are independently selected trom C,4 alkyl chains, preferably a methyl
chain; R*, R’ may also be hydroxy substituted such as hydroxyethyl or
hydroxymethyl chain;
m 1s an intcger from 1 to 4, preferably 1, 2 or 3;
y 18 either O or 1; and
Y is selected from the group consisting of: COO, SO3, OPO(OR’)O and
P(O)(ORS)O; wherein R” is H or a C, 4 alkyl chain.
Preferred betaines are the alkyl betaines of the tormula (Illa), the alkyl amido betaine of the
formula (IIIb), the sulphobetaines of the formula (Illc) and the amido sulphobetaine ot the
formula (I11d);

R'-N"(CH;),-CH,COO (I11a)
R'-CO-NII(CIL)3-N*(Cl13),-CILCOO (I1Ib)
R'-N"(CH3),-CH,CH(OH)CH,S Os- (ITLc)
R'-CO-NH-(CH,);-N*(CH3),-CH,CH(OH)CH,S Os- (ITId)

in which R' has the same meaning as in formula III. Particularly preferred betaines are the
carbobetaines [wherein Y =COQ)], 1n particular the carbobetaine of the formula (Illa) and (ITlb),
morc prcierred arc the alkylamidobetaines of the formula (11Ib).

Examples of suitable betaines and sulphobetaine are the following [designated in accordance
with INCI]: Almondamidopropyl of betaines, Apricotamidopropyl betaines, Avocadamidopropyl

of betaines, Babassuamidopropyl of betaines, Behenamidopropyl betaines, Behenyl of betaines,
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betaines, Canolamidopropyl betaines, Capryl/Capramidopropyl betaines, Carnitine, Cetyl of
betaines, Cocamidoethyl of betaines, Cocamudopropyl Dbetaines, Cocanudopropyl
IIydroxysultaine, Coco betaines, Coco Ilydroxysultaine, Coco/Oleamidopropyl betaines, Coco
Sultaine, Decyl of betaines, Dihydroxyethyl Oleyl Glycinate, Dihydroxyethyl Soy Glycinate,
Dihydroxyethyl Stearyl Glycinate, Dihydroxyethyl Tallow Glycinate, Dimethicone Propyl of
PG-betaines, Erucamidopropyl Hydroxysultaine, Hydrogenated Tallow of betaines, Isostearam
idopropyl betaines, [.auramidopropyl betaines, l.auryl of betaines, I.auryl Hydroxysultaine,
Lauryl Sultainc, Milkamidopropyl betaines, Minkamidopropyl of betaines, Myristamidopropyl
betaines, Myristyl of betaines, Oleamidopropyl betaines, Oleamudopropyl Hydroxysultaine,
Oleyl of betaines, Olivamidopropyl of betaines, Palmam idopropyl betaines, Palm 1tam idopropyl
betaines, Palmitoyl Carnitine, Palm Kernelanudopropyl betaines, Polytetrafluoroethylene
Acetoxypropyl of betaines, Ricinoleamidopropyl betaines, Sesam 1dopropyl betaines,
Soyamidopropyl betaines, Stearamdopropyl betaines, Stearyl of betaines, Tallowamidopropyl
betaines, Tallowamidopropyl Hydroxysultaine, Tallow of betaines, Tallow Dihydroxyethyl of
betaines, Undecylenamidopropyl betaines and Wheal Germamidopropyl belaines.

A preferred betaine 1s, for example, Cocoamidopropyl betaine ((Cocoamidopropyl betaine).

A preferred surfactant system 1s a muxture of anionic surtactant and amphotcric or zwitterionic

surfactants 1n a ratio within the range ot 1:1 to 5:1, preterably from 1:1 to 3.5:1.

4) Cationic Surfactants

(Cationic surfactants, when present 1n the composition, are present 1n an etfective amount, more
preferably from 0.1% to 20%, by weight of the composition. Suitable cationic surfactants are
quaternary ammonium surfactants, preferably selected from mono Cg-Ci6, more preferably Ce-
(10 N-alkyl or alkenyl ammonium surfactants, wherein the remaining N positions are substituted
by methyl, hydroxyethyl or hydroxypropyl groups. Another preferred cationic surfactant 1s an
C¢-Cig alkyl or alkenyl ester of a quaternary ammonium alcohol, such as quaternary chlorine

esters. More preferably, the cationic surfactants have the formula (V):

R (CH2CH20O)nH
[ ]\ / ] x
N+
cé \CH’S
(V)
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wherein R' of formula (V) 1s Cs-Cig hydrocarbyl and mixtures thereof, preferably, Cg.14 alkyl,
more preferably, Cg, Cip or Cy, alkyl, and X" of formula (V) 1s an anion, preferably, chloride or

bromide.

Cleaning polymers

The liquid hand dishwashing composition herein may optionally turther comprise one or more
alkoxylated polyethyleneimine polymer. The composition may comprise from 0.01% to 10%,
prcicrably from 0.01% to 2%, morc preferably from 0.1% to 1.5%, cven more preicrable from
0.2% to 1.5% by weight of the total composition of an alkoxylated polyethyleneimine polymer as
described on page 2, line 33 to page 5, line 5 and exemplified in examples 1 to 4 on pages S to 7
of WO2007/135645 The Procter & Gamble Company.

A preferred alkoxylated polyethyleneimine polymer has a polyethyleneimine backbone having a
welght average molecular weight of from 400 to 10000, preferably from 600 to 7000 weight,
more preferably from 3000 to 6000.

The modilicaton ol the polyethyleneimine backbone includes: (1) one or two alkoxylation
modifications per nitrogen atom, dependent on whether the modification occurs at a internal
nitrogen atom or at an ternunal nitrogen atom, 1n the polycthylencimine backbone, the
alkoxylation moditication consisting of the replacement of a hydrogen atom by a polyalkoxylene
chain having an average of 1 to 40 alkoxy moieties per modification, wherein the terminal
alkoxy moiety of the alkoxylation modification 1s capped with hydrogen, a C-C4 alkyl or
mixtures thereof; (2) a substitution ot one C;-C4 alkyl moiety and one or two alkoxylation
modifications per nitrogen atom, dependent on whether the substitution occurs at an internal
nitrogen atom or at a ternunal nitrogen atom, in the polyethyleneimine backbone, the
alkoxylation modification consisting of the replacement of a hydrogen atom by a polyalkoxylene
chain having an average of 1 to 40 alkoxy moieties per modification wherein the termunal alkoxy
moiety 1s capped with hydrogen, a C;-C4 alkyl or mixtures thereof; or (3) a combination thereof.

The composition may also comprise the amphiphilic graft polymers based on water soluble
polyalkylene oxides (A) as a graft base and sides chains formed by polymenzaton of a vinyl
ester component (B), said polymers having an average of <1 graft site per 50 alkylene oxide
units and mcan molar mass Mw of from 3,000 to 100,000, as described in BASE patent
application WO2007/138053 on pages 2 line 14 to page 10, line 34 and exemplified on pages 15-
18.
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Cationic polymers

In a preferred embodiment, the liquid hand dishwashing compositions herein may comprise at
least one cationic polymer. Without wishing to be bound by theory, it 1s believed that the
interaction of the cationic polymer with the amonic surfactant results 1in a phase separation
phenomena known as coacervation where a polymer-rich coacervate phase separates from the
bulk phase of the composition. Coacervation enhances the deposition of the cationic polymer on
the skin and aids on the deposition of other actives such as hydrophobic emollient materials that
might be trapped 1n this coacervate phasc and as such co-deposit on the skin, This coaccervate
phase can exist already within the liquid hand dishwashing detergent, or alternatively can be
tormed upon dilution or rinsing of the cleaning composition.

The cationic polymer will typically be present a level of from 0.001% to 10%, preferably from
0.01% to 5%, more preterably from 0.05% to 1% by weight of the total composition,

Suitable cationic polymers for use 1n the current invention comprise cationic nitrogen containing
moileties such as quaternary ammonium or cationic protonated amino moieties. The average
molecular weight ol the cationic polymer 1s between 5000 (0 10 million, prelerably at least
100000, more preferably at least 200000, but preferably not more than 3000000. The cationic
polymer preterably has a cationic charge density of from 0. 1meqg/g to Smeq/g, more preterably at
least about 0.2meq/g, more preferably at least about 0.3meqg/g, at the pH of intended use of the
composition. The charge density 1s calculated by dividing the number of net charges per
repeating unit by the molecular weight of the repeating unit. The positive charges could be
located on the backbone of the polymers and/or the side chains of polymers. In general,
adjustments of the proportions of amine or quaternary ammonium moieties 1n the polymer in
function of the pH of the liquid dishwashing liquid 1n the case of amines, will atfect the charge
density. Any anionic counterions can be used 1n association with cationic deposition polymers,
so long as the polymer remains soluble 1in water and 1n the composition of the present invention,
and so long that the counterion 1s physically and chemically stable with the essential components
of the composition, or do not unduly impair product performance, stability nor aesthetics. Non-
limiting examples of such counterions include halides (e.g. chlorine, tluorine, bromine, 1odine),
sulphate and methylsulphate.

Spccitic examples of the water soluble cationized polymer include cationic polysaccharides such
as cationized cellulose derivatives, cationized starch and cationized guar gum derivatives. Also
included are synthetically derived copolymers such as homopolymers of diallyl quaternary

ammonium salts, diallyl quaternary ammonium salt / acrylamude copolymers, quaternized
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polyvinylpyrrolidone derivatives, polyglycol polyamine condensates, vinylimidazolium
trichloride/vinylpyrrolidone copolymers, dimethyldiallylammonium -chloride copolymers,
vinylpyrrolidone / quaternized dimethylaminoethyl methacrylate copolymers,
polyvinylpyrrolidone / alkylamino acrylate copolymers, polyvinylpyrrolidone / alkylamino
acrylate / vinylcaprolactam  copolymers, vinylpyrrolidone / methacrylamidopropyl
trimethylammonium chloride copolymers, alkylacrylamide / acrylale /
alkylaminoalkylacrylamide / polyethylene glycol methacrylatc copolymers, adipic acid /
dimethylaminohydroxvpropyl ethylenetriamine copolymer (“Cartaretin™” — product of Sandoz /
USA), and optionally quaternized/protonated condensation polymers‘ having at least one
heterocyclic end group connected to the polymer backbone through a unit derived from an
alkylamide, the connection comprising an optionally substituted ethylene group (as described in
WO 2007 098889, pages 2-19)

Specific non-lhimiting examples of commercial water soluble cationized polymers described
generally above iclude: “Merquat™ 5507 (a copolymer of acrylamide and diallyl dimethyl
ammonium salt — CTFA name : Polyquaternium-7, product of ONDEO-NALCO), “Luviquat™
FC370” (a copolymer of 1-vinyl-2-pyrrolidone and I-vinyl-3-methylimidazolium salt — CTFA
name : Polygquatermium-16, product of BASE), “GafquatTM. 755N” (a copolymer of 1-vinyl-2-
pyrrolidone and dimethylaminoethyl methacrylate - CTFA name : Polyquaternium-11, product
ex ISP), “Polymer KG, “Polymer JR series” and “Polymer LR series” (salt of a reaction product
between trimethyl ammonium substituted epoxide and hydroxyethyl celiulose - CTFA name :
Polyquaternium- 10, product of Amerchol) and “Jaguar™ series” (guar hydroxypropyl trimonium
chloride, product of Rhodia) or “N-hance series” (guar hydroxypropyl trimonium chloride,
product ot Aquaton)

Preferred cationic polymers are cationic polysaccharides, more preferably cationic cellulose

‘derivatives such as the salts of hydroxyethyl cellulose reacted with trimethyl ammonium

substituted epoxide, referred to in the industry (CTFA) as Polyquaternium-10, such as the
UCARE™ [LR400, or UCARE JR-400 e¢x Dow Amerchol, cven more prcferred arc cationic guar

cum derivatives such as guar hydroxypropyltrimonium chloride, such as the Jaguar series ex

Rhodia and N-Hance™ polymer series available from Aqualon.

Enzymes

Enzymes may be incorporated into the compositions in accordance with the invention at a level

of from 0.00001% to 1% of enzyme protein by weight of the total composition, preferably at a



10

15

20

25

30

CA 02806329 2013-01-22
WO 2012/024076 PCT/US2011/046166

17

level of from 0.0001% to 0.5% of enzyme protein by weight of the total composition, more
preferably at a level of from 0.0001% to 0.1% of enzyme protein by weight of the total
composition,

In a preferred embodiment the composition of the present invention may comprise an enzyme,
preferably a protease and/or an amylase.

Protease of microbial origin 1s preferred. Chemically or geneucally moditied mutants are
included. The protease may be a serine protease, preferably an alkaline microhal protease or a
trypsin-likc protcasc.

Preferred proteases for use herein include polypeptides demonstrating at least 90%, preferably at
least 95%, more preferably at least 98%, even more preferably at least 99% and especially 100%
identity with the wild-type enzyme from Bacillus lentus or the wild-type enzyme from Bacillus
amyloliquefaciens.

Preferred commercially available protease enzymes include those sold under the trade names

Alcalase®, Savinase®, Primase®, Durazym®, Polarzyme®, Kannase®, Liquanase®,

Ovozyme®, Neutrase®, Everlase® and Esperase® by Novozymes A/S (Denmark), those sold
under the tradename Maxatase®, Maxacal®, Maxapem®, Properase®, Purafect®, Purafect
Primc®, Purafcect Ox®, FN3® |, FN4®, Exccllasc® and Puratcct OXP® by Genencor
International, and those sold under the tradename Opticlean® and Optimase® by Solvay
Enzymes. In one aspect, the preferred protease 1s a subtilisin BPN’ protease derived from
Bacillus amyloliquefaciens, preferably comprising the Y217l mutation, sold under the
tradename Purafect Prime®, supplied by Genencor International.

Suitable alpha-amylases include those of bacterial or fungal origin. Chemically or genetically
moditied mutants (variants) are included. A preferred alkaline alpha-amylase 1s derived from a
strain of Bacillus, such as Bacillus lichemifornus, Bacillus amyloliquetaciens, Bacillus
stearothermophilus, Bacillus subtilis, or other Bacillus sp., such as Bacillus sp. NCIB 12289,
NCIB 12512, NCIB 12513, DSM 93775 (USP 7,153,818) DSM 12368, DSMZ. no. 12649, KSM
AP1378 (WO 97/00324), KSM K36 or KSM K38 (EP 1,022,334). Preferred amylases include:
(a) the variants described 1n WO 94/02597, WO 94/18314, W0O96/23874 and WO 97/43424,
especially the variants with substitutions in one or more of the following positions versus the
cnzyme listed as SEQ 1D No. 2 in WO 96/23874: 15, 23, 105, 106, 124, 128, 133, 154, 156, 181,
188, 190, 197, 202, 208, 209, 243, 264, 304, 305, 391, 408, and 444,

(b) the variants described in USP 5,856,164 and W(099/23211, WO 96/23873, WO00/60060 and

WO 06/002643, especially the variants with one or more substitutions in the following positions
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versus the AASG0 enzyme listed as SEQ ID No. 12 in WO 06/002643. 26, 30, 33, 82, 37, 106,
118, 128, 133, 149, 150, 160, 178, 182, 186, 193, 203, 214, 231, 256, 257, 258, 269, 270, 272,
283, 293, 296, 298, 299, 303, 304, 305, 311, 314, 315, 318, 319, 339, 345, 361, 378, 383, 419,
421, 437, 441, 444, 445, 446, 447, 450, 461, 471, 482, 484, preferably that also contain the
§ deletions of D183* and G184,
(¢) variants exhibiting at least 90% identity with SEQ ID No. 4 in W006/002643'. the wild-type
enzyme from Bacillus SP722, especially variants with deletions in the 183 and 184 positions and
variants described in WQ 00/60060).
(d) variants exhibiting at least 95% tdentity with the wild-type enzyme from Baciilus sp.707
10  (SEQ ID NQO:7 in US 6,093, 562), especially those comprising one or more of the following
mutations M202, M208, S255, R172, and/or M261. Preferably said amylase comprises one or
more of M202L, M202V, M202S, M202T, M2021, M202Q, M202W, S255N and/or R172Q.
Particularly preferred are those comprising the M202L or M202T mutations.
Suitable commercially available alpha-amylases include DURAMYL®, LIQUEZYME®,
15 TERMAMYL®, TERMAMYL ULTRA®, NATALASE®, SUPRAMYL®, STAINZYME®,
STAINZYME PLUS®, FUNGAMYL?® and BAN® (Novozymes A/S, Bagsvaerd, Denmark),
KEMZYM® AT 9000 Biozym Biotech Trading GmbH Wehlistrasse 27b A-1200 Wien Austria,
RAPIDASE®, PURASTAR®, ENZYSIZE®, OPTISIZE HT PLUS® and PURASTAR OXAMP
(Genencor Intermational Inc., Palo Alto, California) and KAM® (Kao, 14-10 Nihonbashi
20  Kayabacho, 1-chome, Chuo-ku Tokvo 103-8210, Japan). In one aspect, suitable amylases
include NATALASE®, STAINZYME® and STAINZYME PLUS® and mixtures thereof.

Humectants

In a preferred embodiment the composition of the present invention may comptise one Or Im0re
25  humectants. It has been found that such composition comprising a humectant will provide

additional hand skin mildness benefits.

When present, the humectant will typically be present in the composition of the present invention

at a level of from 0.1% to 50%, preferably from 1% to 20%, more preferably from 1% to 10%,

even more preferably from 1% to 6%, and most preferably from 2% to 5% by weight of the total
30  composition.

Humectants that can be used according to this invention include those substances that exhibtt an

affinity for water and help enhance the absorption of water onto a substrate, preferably skin.

Specific non-limiting exampies of particularly suitable humectants include glycerol, diglycerol,

CA 2806329 2017-07-19
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polyethyleneglycol (PEG-4), propylene glycol, hexylene glycol, butylene glycol, (di)-propylene
glycol, glyceryl triacetate, polyalkyleneglycols, and mixtures thereof. Others can be polyethylene
glycol ether of methyl glucose, pyrrolidone carboxylic acid (PCA) and 1ts salts, pidolic acid and
salts such as sodium pidolate, polyols like sorbitol, xylitol and maltitol, or polymeric polyols like
polydextrose or natural extracts like quillaia, or lactic acid or urea. Also included are alkyl
polyglycosides, polybetaine polysiloxanes, and mixtures thereof. Additional suitable humectants
are polymeric humectants of the family of water soluble and/or swellable polysaccharides such

as hyaluronic acid, chitosan and/or a fructosc rich polysaccharidc which 1s c¢.g. available as

Fucogel® 1000 (CAS-Nr 178463-23-5) by SOLABIA S.

Electrolytes and chelants

It 1s preferable to limut electrolytes or chelants to less than 5%, preterably from 0.015% to 3%,
more preterably trom 0.025 % to 2.0%, by weight of the liquid detergent composition.
Electrolytes are water-soluble mono or polyvalent non-surface active (1.¢. non-surfactant) salts
that are capable ol alfecting the phase behaviour ol aqueous surlactants. Such electrolytes
include the chloride, sulphate, nitrate, acetate, and citrate salts of sodium, potassium, and
ammonium.

Chelants are used to bind or complex with metal 1ons, including transition metal 1ons, that can
have a detrimental effect on the performance and stability of surfactant systems, for instance,
leading to precipitation or scale formation. By sequestering 1ons such as calcium and magnesium
1ons, they also inhibit crystal growth that can result 1in streaking during drying. However,
chelants are also capable of affecting the phase behaviour of aqueous surfactants.

Chelants 1nclude amino carboxylates, amino phosphonates, poly-functionally-substituted
aromatic chelating agents and mixtures thereof. Examples of chelants include: MEA citrate,
citric acid, amunoalkylenepoly(alkylene phosphonates), alkali metal ethane 1-hydroxy
disphosphonates, and nitrilotrimethylene, phosphonates, diethylene triamine penta (methylene
phosphonic acid) (DTPMP), ethylene diamine tetra(methylene phosphonic acid) (DDTMP),
hexamethylene diamine tetra(methylene phosphonic acid), hydroxy- ethylene 1,1 diphosphonic
acid (HEDP), hydroxyethane dimethylene phosphonic acid, ethylene di-amine di-succinic acid
(EDDS), cthylene dianmne tetraacctic acid (EDTA), hydroxycthylethylenediamine triacctate
(HEDTA), nitrilotriacetate (NTA), methylglycinediacetate (MGDA), iminodisuccinate (IDS),
hydroxyethyliminodisuccinate (HIDS), hydroxyethyliminodiacetate (HEIDA), glycine diacetate
(GLDA), diethylene triamine pentaacetic acid (DTPA), and mixtures thereof.
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Solvents

Suitable solvents include C4.14 ethers and diethers, glycols, alkoxylated glycols, Cg¢-Cig glycol
ethers, alkoxylated aromatic alcohols, aromatic alcohols, aliphatic branched alcohols,
alkoxylated aliphatic branched alcohols, alkoxylated linear C;-Cs5 alcohols, linear C,-Cs alcohols,
amines, Cg-Cyy4 alkyl and cycloalkyl hydrocarbons and halohydrocarbons, and mixtures thereof,
When present, the liquid detergent composition will contain from 0.01% to 20%, preferably from
0.5% to 20%, morc prcicrably trom 1% to 10% by wcight of the liquid detergent composition of
a solvent. These solvents may be used in conjunction with an aqueous liquid carrier, such as

water, or they may be used without any aqueous liquid carrier being present.

Hydrotropes

The hiquid detergent compositions of the invention may optionally comprise a hydrotrope in an
eftective amount so that the liquid detergent compositions are appropriately compatible 1in water.
Suitable hydrotropes lor use herein include anionic-type hydrotropes, particularly sodium,
potassium, and ammonium xylene sulfonate, sodium, potassium and ammonium toluene
sultonatce, sodium potassium and ammonium cumence sultonate, and maxturcs thercot, and rclated
compounds, as disclosed 1n U.S. Patent 3,915,903, The hqud detergent compositions of the
present invention typically comprise from 0% to 15% by weight of the total liquid detergent
composition of a hydrotrope, or mixtures thereof, preferably from 1% to 10%, most preferably

trom 3% to 10% by weight of the total liquid hand dishwashing composition.

Polymeric suds stabilizers

The compositions of the present invention may optionally contain a polymeric suds stabilizer.
These polymeric suds stabilizers provide extended suds volume and suds duration of the liqgud
detergent compositions. These polymeric suds stabilizers may be selected trom homopolymers of
(N,N-dialkylamino) alkyl esters and (N,N-dialkylamino) alkyl acrylate esters. The weight
average molecular weight of the polymeric suds boosters, determined via conventional gel
permeation chromatography, is from 1,000 to 2,000,000, preferably from 5,000 to 1,000,000,
morc preferably from 10,000 to 750,000, morce preterably from 20,000 to 500,000, ¢ven morc
preferably from 35,000 to 200,000. The polymeric suds stabilizer can optionally be present 1n the

form ot a salt, either an 1norganic or organic salt.
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One preterred polymeric suds stabilizer 1s (N,N-dimethylamino)alkyl acrylate esters. Other
preferred suds boosting polymers are copolymers of hydroxypropylacrylate/dimethyl
aminoethylmethacrylate (copolymer of IIPA/DMAM).

When present 1in the compositions, the polymeric suds booster/stabilizer may be present from
0.01% to 15%, preferably from 0.05% to 10%, more preferably from 0.1% to 5%, by weight of
the liquid detergent composition.

Another preferred class of polymeric suds booster polymers 1s hydrophobically moditied
ccllulosic polymers having a numbcer average molccular weight (Mw) below 45,000; preterably
between 10,000 and 40,000; more preferably between 13,000 and 25,000. The hydrophobically
moditied cellulosic polymers include water soluble cellulose ether derivatives, such as nonionic
and cauonic cellulose derivatives. Preferred cellulose derivatives include methylcellulose,

hydroxypropyl methylcellulose, hydroxyethyl methylcellulose, and mixtures thereolf.,

Diamines

Another optional ingredient ol the compositions according Lo the present inventlion 1s a dianuine.,
Since the habits and practices of the users of iquid detergent compositions show considerable
variation, thc composition may contain 0% to 15%, preterably 0.1% to 15%, preterably 0.2% to
10%, more preferably 0.25% to 6%, more preferably 0.5% to 1.5% by weight of said
composition of at least one diamine,

Preferred organic diamines are those in which pK1 and pK2 are in the range of 8.0 to 11.5,
preferably in the range of 8.4 to 11, even more preferably from 8.6 to 10.75. Preferred materials
include 1,3-bis(methylamine)-cyclohexane (pKa=10 to 10.5), 1,3 propane diamine (pK1=10.5;
pK2=8.8), 1,6 hexane diamine (pKl=11; pK2=10), 1,3 pentane diamine (DYTEK EP®)
(pK1=10.5; pK2=8.9), 2-methyl 1,5 pentane diamine (DYTEK A®) (pKl=11.2; pK2=10.0).
Other preferred materials include primary/primary diamines with alkylene spacers ranging from

C4 to Cs.

Carboxylic Acid
The hiquid detergent compositions according to the present invention may comprise a linear or
cyclic carboxylic acid or salt thercot to improve the rinsc teel of the composition. 'The presence

of anionic surfactants, especially when present in higher amounts 1n the region of 15-35% by

weight of the composition, results in the composition imparting a slippery feel to the hands of the
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user and the dishes. This feeling of slipperiness 1s reduced when using the carboxylic acids as
defined herein 1.e. the nnse feel becomes slippery.

Carboxylic acids useful herein include C, g linear or at least 3 carbon containing cyclic acids. The
linear or cyclic carbon-containing chain of the carboxylic acid or salt thereof may be substituted
with a substituent group selected tfrom the group consisting of hydroxyl, ester, ether, aliphatic
groups having tfrom 1 to 6, more preferably 1 to 4 carbon atoms, and mixtures thereof.

Preferred carboxylic acids are those selected from the group consisting of salicylic acid, maleic
acid, acctyl salicylic acid, 3 mcthyl salicylic acid, 4 hydroxy 1sophthalic acid, dihydroxytumaric
acid, 1,2, 4 benzene tricarboxylic acid, pentanoic acid and salts thereof and mixtures thereof.,
Where the carboxylic acid exists 1n the salt form, the cation of the salt 1s preferably selected from
alkalt metal, alkaline earth metal, monoethanolamine, diethanolamine or triethanolamine and
mixtures thereof.

The carboxylic acid or salt thereot, when present, 1s preferably present at the level of from 0.1%
to 5%, more preferably from 0.2% to 1% and most preferably from 0.25% to 0.5%, by weight of

the total composition.

V1SCOs1ty

The compositions of the present invention preferably have a wviscosity of from 50 to 4000
centipoises (50 to 4000 mPa*s), more preferably from 100 to 2000 centipoises (100 to 2000
mPa*s), and most preferably from 500 to 1500 centipoises (500 to 1500 mPa*s) at 20 s and
20°C. Viscosity according to the present invention 1s measured using an AR 550 rheometer from
TA 1nstruments using a plate steel spindle at 40 mm diameter and a gap size of S00 um. The high
shear viscosity at 20s™ and low shear viscosity at 0.05 s can be obtained from a logarithmic
shear rate sweep from 0.1 s to 25 s in 3 minutes time at 20°C. The preferred rheology
described therein may be achieved using internal existing structuring with detergent ingredients
or by employing an external rheology moditier. Hence, 1n a preferred embodiment of the present

invention, the composition comprises further a rheology modifier.

Turbidity (NTU) measurement

The turbidity (mcasurcd in N'TU: Nephelometric ‘Turbidity Units) 1s mcasurcd using a Hach
2100P turbidity meter calibrated according to the procedure provided by the manufacture. The
sample vials are filled with 15ml of representative sample and capped and cleaned according to

the operating instructions. If necessary, the samples are degassed to remove any bubbles either
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by applying a vacuum or using an ultrasonic bath (see operating manual tor procedure). The

turbidity 1s measured using the automatic range selection,

Methods for hand washing dishes

The liquid hand dishwashing detergent compositions of the present invention can be used to
wash dishes by various methods, depending on the level and type of soil or grease, and consumer
preference.

Onc typical method 1s ncat application ot the composition which compriscs the step of contacting
said composition 1n 1ts neat form, with the dish. Said composition may be poured directly onto
the dish from 1its container. Alternatively, the composition may be applied first to a cleaning
device or implement, such as a sponge, woven material or nonwoven material. The cleaning
device or implement, and consequently the liquid dishwashing composition 1n its neat form, 18
then directly contacted to the surface of each of the soiled dishes, to remove said soiling. The
cleaning device or implement 1s typically contacted with each dish surface for a period ot time
range [rom 1 (0 10 seconds, although (he actual tme ol application will depend upon [actlors
such as the degree of soiling of the dish. The contacting of the cleaning device or implement to
the dish surfacce 1s preferably accompanicd by concurrent scrubbing. Altcrnatively, the device
may be immersed 1n the liquid hand dishwashing detergent composition i1n its neat form, 1n a
small container that can accommodate the cleaning device.

Prior to the application of said composition, the soiled dish may be immersed into a water bath,
or held under running water, to wet the surface ot the dish.

The method may comprise an optional rinsing step, after the step of contacting the liquid

detergent composition with the dishes.

EXAMPLES

- The composition of example 1 1s the reterence. The reterence composition does not
comprise the ethoxylated anionic surfactant of the present invention (wt% linearity below
80% and average degree of ethoxylatuon of less than 0.8), and does not comprise an
alkoxylated branched non-1onic surfactant.,

- Example 2 1s outside the scope of the present mnvention., Example 2 has the anionic
surtactant of the present invention, but does not contain an alkoxylated branched non-

ionic surfactant. As demonstrated in the table below, such composition provides
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improved grease-cleaning, no improvement of the suds profile but poorer low
temperature stability.

- Example 3 1s also outside the scope of the present invention since 1t does not contain the
specitied amonic surfactant. However the composition of example 3 does contain the
alkoxylated nonionic surfactant of the present invention. As demonstrated i1n the table
below, such composition provides only limited improvement in grease-cleaning and suds
longevity.

- Example 4 cxcmplitics a composition of the present invention. Such composition
demonstrates a synergistic improvement in both grease-cleaning and suds longevity,

while also having excellent low temperature stability.

TABLE 1
wt% | Ex. 1 Fx.2 Ex. 3 FEx. 4
(Refl)

Alkyl Ci¢.14 Ethoxy Sulphate 26.9 26.9 26.9 26.9

- wt% linear alkyl chain 70 82 70 §2

- molar av. degree ethoxylation 0.6 1 0.6 1
(C12-14 dimethyl amine oxide 0.1 6.1 0.1 6.1
Branched Nonionic: 3-propyl heptanol EOS - - 1.0 1.0
PEI600-EO10-PO7 block polymer 0.8 0.8 0.8 0.8
Ethanol 3.0 3.0 2.5 2.5
Polypropylene glycol MW2000 1.1 1.1 1.1 1.1
Sodium Chloride 1.3 1.3 1.3 1.3
Minors* and water to balance up to 100%
Performance:
Grease cleaning index
Suds mileage index
Low temperature stability

* Dyes, opacitiers, perfumes, preservatives, processing aids, stabilizers, etc
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Test methods:

1) Grease cleaning:

The grease cleaning performance was evaluated by measuring the relative removal of consumer
average beef fat (CABF), coated 1in excess onto a support, removed after immersing for 90
minutes in a 0.1% by weight solution of the composition in water at 35°C and a water hardness
of 15 dH. This was compared to the removal of beef fat (CABL) obtained with the reference
detergent under the same conditions.

2) Suds endurance:

The longevity of the suds was measured by counting the number of plates, soiled with average
consumer levels of beef fat (CABF), that could be washed, with a 0.1% by weight solution of the
composition in water at 35°C and a water hardness of 15 dH, before the suds completely
disappeared from the surtace of the sink. This was compared to the number of plates that could
be washed with the reference detergent under the same conditions.

3) Low temperature stability:

The stability of the compositions was evaluated by storing 50mL ol the composition in 100mL
PLT bottles, at a constant temperature of -3°C for 3 days. The composition was inspected
visually for visible prccipitation and/or phasc scparation. Presence of visible precipitate and/or
visually distinct phases were recorded as Fail, whereas a visually clear composition was recorded

as Pass,

TABLE 2: Examples 5 to 11 are turther embodiments of compositions ot the present invention.

I 20 0 A I I o L

- wt% linear alkv! chain

Alkyl C;4.14 Ethoxy Sulphate 26.9 18.7 26.9 25.7 18.7 26.9 26.9
near alk i 82 92 82 92 82 83 92
- molar av. degree ethoxylation )} I 1 2 I 1 /

S bt | [0 | [ | [
e N I I
S IS N N N B
L G L N KL N

C12-13 EQ7 nonionic - - 6.0
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Branched Nonionic:
3-propyl heptanol EOS 3.0 - 1.0 - - 1.0 -
3-propyl heptanol EO3 - 2.0 - 3.0 - - 2.0
C11-15 secondary alcohol EO20 - - - - 2.0 - -

0.8
3.0 3.0
1.3

PEI600-EO10-PO7 block polymer

- - 0.8 -
Ethanol 4.0 5.0 3.0 3.0
Polypropylene glycol MW2000
B N I

Sodium Chlornde

The dimensions and values disclosed herein are not to be understood as being strictly limited to

the exact numerical values recited. Instead, unless otherwise specified, each such dimension 1s

intended to mean both the recited value and a functionally equivalent range surrounding that

value. For example, a dimension disclosed as 40 mm”™ 1s intended to mean “about 40 mm.”
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What 1s claimed is:

1. A liquid hand dishwashing detergent composition comprising:
a. from about 2 % to about 70 % by weight of the composition of an ethoxylated anionic
surfactant derived from a fatty alcohol, wherein:
1. at least 80% by weight of said fatty alcohol is linear, and
11. said fatty alcohol has an average degree of ethoxylation of from about 0.8 to
about 4; and
b. from about 0.1 to about 5% by weight of the composition of an alkoxylated branched
nonionic surfactant, having an average degree of alkoxylation of from about 1 to about
40;
wherein the total amount of surfactant is from about 10 to about 85 % by weight of the liquid

detergent composition.

2. The composition according to claim 1, wherein the degree of alkoxylation of said branched

nonionic is greater than the degree of ethoxylation of said ethoxylated anionic surfactant.

3. The composition according to claim 1, wherein said ethoxylated anionic surfactant 1s present

at a level of from about 5 % to about 30 % by weight of the composition.

4. The composition according to any one of claims 1 to 3, further comprising from about 0.01%

to about 20% by weight of amphoteric/zwitterionic surfactants.

5. The composition according to any one of claims 1 to 4, wherein said ethoxylated anionic

surfactant 1s a saturated Cs-Cis alkyl ethoxysulphate.

6. The composition according to any one of claims 1 to 5, wherein said ethoxylated anionic

surfactant is derived from a naturally sourced alcohol.

CA 2806329 2018-03-05
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7. The composition according to any one of claims 1 to 6, wherein said nonionic surfactant 1s

present at a level of from about 0.2 % to about 3 % by weight of the composition.

8. The composition according to claim 7, wherein said nonionic surfactant has from 9 to 18

carbon atoms.

9. The composition according to claim 8, wherein said nonionic surfactant has from 10 to 14

carbon atoms.

10. The composition according to any one of claims | to 9, wherein said composition comprises

less than 2% by weight of non-alkoxylated branched alcohol.

11. The composition according to any one of claims 1 to 10, wherein said nonionic surfactant has

an average degree of alkoxylation of from about 3 to about 20.

12. The composition according to claim 11, wherein said nonionic surfactant has an average

degree of alkoxylation of from about 7 to about 12.

13. The composition according to any one of claims 1 to 12, wherein said nonionic surfactant is

ethoxylated and/or propoxylated.

14. The composition according to claim 13, wherein said nonionic surfactant 1s ethoxylated.

15. The composition according to claim 1, wherein said branched nonionic surfactant selected

from:

a. Formula I:

wherein, in formula I:

CA 2806329 2018-03-05
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R1 is a C5 to C16 linear or branched;
R2 1s a C1 to CB8 linear or branched;
R3 1s H or C1 to C4 alkyl;

b 1s a number from 1 to 40

b. Formula II:
3
R T
AN
/
R2 b

2

wherein, in formula II:
R1 1s a C6 to C16 linear or branched, alkyl chain;
R2 1s a C1 to C8 linear or branched, alkyl chain;
R3 1s H or C1 to C4 alkyl;
b 1s a number from 1 to 40;

c. and mixtures thereof.

16. The composition according to claim 15, wherein the branched nonionic surfactant is selected
from the group consisting of: Formula I, Formula II, and mixtures thereof, and R1 in Formula

[ and Formula II are independently linear alkyl chains.

17. The composition according to claim 15, wherein the branched nonionic surfactant 1s selected
from the group consisting of: Formula I, Formula II, and mixtures thereof, and R2 in Formula

I and Formula II are independently linear alkyl chains.

18. The composition according to claim 15, wherein the branched nonionic surfactant 1s selected
from the group consisting of: Formula I, Formula II, and mixtures thereof, and R3 in Formula

[ and Formula II are independently H or methyl.

CA 2806329 2018-03-05



30

19. The composition according to claim 15, wherein the branched nontonic surfactant 1s selected

from the group consisting of: Formula I, Formula II, and mixtures thereof, and b in Formula I

and Formula II are independently a number from about 5 to about 20.

20. The method for hand washing dishes, using a composition according to any one of claims 1 to

19, wherein the method comprises the step of contacting said composition in undiluted form,

with the dish.

CA 2806329 2018-03-05
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