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CLEANING COMPOSITION
FIELD OF THE INVENTION

The present invention i3 i the fleld of detergents. To panwcular, 3t relates o a cleaning
composition, more in particular 1o a composition comprising a cleaung anune. The composition

provides good cleaning, 1n particular good grease cleaning.
BACKGROUND OF THE INVENTION

Cooked-, baked~ and bornt-on greasy soils ave amongst the most severe types of soils o remove
from surfaces. Traditionally, the removal of cooked-, baked- and burnt-on greasy soils from
cookware and {ableware requires sogking the soiled object prior {0 mechanical action. Manual
dishwashing processes reqeive 8 fremendous rubbing effort to remove cooked-, baked- and burnt-

on greasy sois and this can be detnmental to the safety and condition of the cookware/tableware.

Another problem faced in manual dishwashing is grease removal, in particular grease removal

from hydrophobic substrates such as plastics.

Users not only seek pood cleaning but thev also expect the washed nems to be pleasant to the
touch., Sometimes the washed iterns can have a greasy feeling daring and ov after vinse. One of
the objectives of this invention is to provide a detergent good for grease cleaning, in pwrticular on
plastic items that leave the objects not only clean but also agreeable to the touch during and after

the rinse.

Hand dishwashing trends are changing. Traditionally, the washing up has been done in a sink
full of water with the cleaning composition diluted 10 #. Nowadays, the trend is towards the use
of a clemuing implement, such as a sponge. The cleaning composition Is dosed onto the sponge,
befure or after the sponge s weited, a soiled jtemn is then wiped and sabsequently rinsed under
raing water. This new way of hand dishwashing, sometimes referved to as direct application,
places the cleaning conmposition in a new enviromment that needs (o be taken fnto account for the
design of the composition. With the new preference of using divect apphication, there i1s a need to

provide a cleantng composition that performs well under the new usage conditions.
SUNMMARY OF THE INVENTION

According fo the first aspect of the wvention, there is provided a cleaning composion,

preferably in liguid form, The composition comprises a surfaciant system and a cleming amine,
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The composition provides excellent grease removal from all types of hard surfaces. Prelerably

the composition 1s g hand dishwashing composition.

The surfactant svstem of the composition of the invention preferably comprises an anionic
surfactant and a primary co-surfactant selected from the group consisting of amphoteric,

rwitteronic and muxiures thereof. The composition can further comprise g non-fome surfactant.

The gmonic surfactant can be any amonic cleamng surfactont, especially preferred antonic
surfactants are selected from the group consisting of atkyl sulfate, allovl atkoxy sufate, alkyl
benrene sulfonate, parallin sulfonate and mixiures thereof Preferred aniomic surfactanis are
sefected from alkyl sulfate, alkyl alkoxy sulfate and mixtures thereof, a preferred atkyl atkoxy
sulfate is alkyl ethoxy sulfate. Preferred antonic surfactant for use heram is g mixture of alkyl

sulfate and alkyl ethoxy sulfnte.

Extremely usefol surfactant svstems for ase herein inchude those comprising amonic surfactants,
m combmation with amine oxide, especially alkyl dimethyl amine oxides, andfor betaime

surfactants.

Another preferred surfactant svstem {or yse herein 13 an antonic and amphoteric/zwitierionic
sysiem iy which the amphoteric {0 zwitterionic weight ratio is preferably from about 2:1 to about
122, In particudar 8 system in which the amphoteric surfactant is an gmune oxide surfactant and
the zwitteronic surfactant is 8 betaine and the weight ratio of the anune oxide to the betaine s

about 1:1,

Alse preferred for use herein are surfactant systems further comprising nou-ionic surfactants,
Especially preferved nonlonie surfactants are alkyl alkoxylated nomonic surfactanis, espeaially

alkyl ethoxylated surfactants.

Especially preferred surfactant systems for the conposition of the mvention conprise an anionic
surfactant preferably selected from the group consisting of alkyl sulfate, alkyl alkoxy sulfste and
mrxiures thergof, move preferably an alkyl alkoxyviated sulfnte, and an anyphotenc swrfactant,
preferably an amino oxide surfactont and g non-ionte surfactant. In summary, the most preferred
surfactant system for use hersin comprises an alkvl alkoxylated sulfate surfactant, aming oxide
and non-tone swfactant, especially an alkyl ethoxviated sulfate surfactant, alkyl dimethv] aming

axide and an alky! ethoxylate nowonic sarfactant.
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The composition of the invention can further comprise g salt of a divalent cation. In particular, 8
salt of magnesium. {t has been found that magnesium cations can work in combination with the

cleaning amine by strengthening and broadening the grease cleaning profile of the composition.

The composition of the invention can further comprise a chelant. It has been found that chelants
can act i combination with the cleaning anune of the invention to prowvide improved grease
cleaning. Preferred chelants for use herein are aminophosphonmte and aminocarboxyvlated

chelants m particular aminocarboxylated chelanis such as MGDA and GLDA,

According 1o the second aspect of the invention there s provided a method of manually washing
dishware using the composition of the invention in neat form (divect application).  The
composition of the iwvention can also be used i dilited form (full sink), bowever greater
benefits mn terms of grease cleaning arg obtammed when the composition is divectly apphed on the
sotled surface of on a cleaning inplamend, such as sponge, 1o be uged to clean the soiled surface.
There is also provided the use of the composition of the invention for the removal of greasy soils

in manual dishwashing.
DETAILED DESCRIPTION OF THE INVENTION

The present invention envisages a cleaning composition, preferalsdy a hand dishwashing cleaning
composition, comprising a surfactant system and a specific cleaning amine. The composition of
the vention provides very good grease removal. The nvention also envisages a method of hand

dishwashing and use of the composition for the removal of greasy soils.
The cleaning composition

The cleaning composition is preferably a hand dishwashing cleanmg composition, preferably in
iquid form. It typically contains from 30% (o 95%, preferably from 40% to 90%, more
preferably from 3% 1o 85%% by weight of a hquid carrier m which the other essential and
optional components are dissolved, dispersed or suspended.  One preferred component of the

fiquid carrier 1s water.

Preferably the pH of the composiiion is from about ¢ to about 12, move preferably from abowt 7
o abowt 11 and most preferably from about ¥ to about 10, as weasured at 25°C and 10% agueous
concentration in distilled water. The cleaning amine of the invention performs better at a pH of
from 8 to 100, The pH of the compostiion can be adjusted vsing pH modifving ingredients known

i1 the art
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Cleaning amine

The composition of the fnvention includes from about 0.1% o about 10%, preferably, from

about 0.2% to about $%, and more preferably, from about 0.3% to about 4%, by weight of the

composition, of the cleaning amine.

By “cleaning amine” is herein meant a molecule, having the formula depicted herein below,

comprising amine functionalities that helps cleaning as part of a cleaning composition.

The cleaning amine of the mvention has an ethylene dianune core with at least one primary
amine functiopality. The cleaning amine also comprises at least another nirogen atom,
preferable 1 the form of a {ertiacy amine functionality, Herem the term “corg”™ refers (o the alkyl
chain between two nitrogen radicals. The nomber of carbons in the core does not include the

radicals attached to the core.

The cleaning amine hys the fornuda:

R By
P J\ . g
Red, Rs

wheretn: Ry, Ra, Ry Ry, and Ry ave independently selected from <H, bnear, branched or

eyvelic alky! or alkenyl having from 1 to 10 carbon atoms and n=0-3.

Preferably, the cleaning anmune is aliphatic in nature. The cleaning anune preferably has a
moleculay weight of less than about 1000 gramsimole and more preferably less than about 450

grams/mole.

S

1”7 vavies from 0 1o not more than 3, preferably “n™ i3 0. The amine molecule containg at feast

one primary amine functionality and preferably a terttary anune functionality.

For the purpose of this invention a “lower alkyl™ is an alkyl comprising 1 or 2 carbon atoms. A
“muddle alkvi” 15 an alkyl comprising 3 carbon atoms. A “higher alkyl™ 15 an atkyl compnising
from 4 1o 10 carbon atoms, preferably from 4 to ¥ atoms, more preferably from 4 to 6 carbon

atoms.

Compositions comprising a cleaning amine in which R1 and R2 are both g tower alkyl provide

very goud cleaning of cooked-, baked- and bumt-on greasy soils. Compositions comprising a
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cleaning amine in which R1 and R2 are both a higher alkyl provide very good cleanmp of
uncooked grease and oil, even on plastic substrates. Compositions comprising a cleaning amine
in which Rl and R2 ave both a muddle ally provide good cleaning across the whole spectrm,
i.e., good cleaning of cooked-, baked- and buwrmnt-on greasy soils and good cleanming of uncooked
grease and oil. Equally, compositions in which the cleaning amine is a nuxtwe of anunes
comprising an anune m which R1 and R2 are both a lower alkyl and an anune in which R1 and
R2 are both a higher allod provide good cleaning acrosy the whole spectiign, this also seems o
be the case with a cleaning amine amine in which one of R1 and R2 15 a lower alkyl and the

other one is a higher alkyl.

Especially suitable cleaning smines for use herein have been found to be amines wherein R, and

R are selected from isopropyl and butvl, preferably Ry and Rz ave both isopropyt or both buivl

Preferved cleaning amines include those in which RY and R2 ave isopropyt and preferably, nis 4.

Also preferved are amines in which RY and R2 are butyl and preferably nis 0
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RS is preferably ~CH3 or ~CH2CH3. Cleaning amines in which R3 15 ~CH3 or ~CH2CH3 could
be good in terms of composition stability. Without being bound by theory, it i3 believed that the
methy! or ethyi radical can provide stearic hinderance that protects the cleaning amine from
segative mteraction with other components of the cleanmg composition. This can be extremely
advaniageous m composiions comprising a preservaive, in particular an isothigzolinone based
preservative. The stability of this tvpe of preservative could be affected by the cleaning amine

and this might not be the case when RS is methyl or ethyl.
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The term “cleaning anune” herein encompasses a single cleaning amine and a mixture thereof.

The amine can be subjected to protonation dependmg on the pH of the cleaning mediun in

which 11 1svsed.
Surfactant system

The cleaning composition conyprises from about 19% to sbout 60%,, preferably from abowt 3% to
about 50% more preferably from about 8% to about 40% by weight thereof of a surfactant
systern, The surfactant svsiem preferably comprises an antonic swrfactant, more preferably an
anionic surfactant selected from the group consisting of alleyl sulinte, atkyl alkoxy surfate,

especially atkyl ethoxy sulfate, alkyl benrene sulfonate, parailin sulfonate and nuxtures thereof

The system also comprises an amiphoteric, andfor zwittertonic swrfactant and optionally a non-

inic surfactant,

Alkyl suifates ave preferred for use herein, especially alloyl ethoxy sulfates; more preferably a
combination of alkyl selfates and atkyl ethoxy sulfates with a combined average ethoxylation
degree of less than 5, preferably less than 3, more preferably less than 2 and wore than 0.5 and

an average level of branching of from about 5% to about 40%,

The composition of the Invention preferably comprises an amphoteric andfor zwilterionic
surfactant, preferablv the amphoteric sarfactant comprises an mmine oxide, preferably an atkyl

dimethy! amine oxide, and the zwitteronie surfactant comprises 8 betaine sarfactant.

The most preferred surfactant system for the detergent composition of the present invention
comprise from 1% to 40%. preferably 6% o 35%, more preferably 8% to 308 weight of the
total composition of an anionic surfactant, preferably an alkyl alkoxy sulfate swrfactant, more
preferably an alkyl ethoxy sulfate, combined with 0.5% to 15%., preferably from 1% to 12%,
more preferably from 2% to 10% by weight of the composition of amphoteric and/or zwitlerionic
surfactant, more preferably an amphoteric and even more preferably an amine oxide surfactant,
especially and alkyl dimethy] amine oxide. Preferably the composition fnther comprises a
ponionic surfactant, especially an alecohol atkoxylate in particular and aleohol ethoxylate
nonicnic surfactant. It has been found that such surfactant systemn i combination with the amine

of the mvention provides excellent grease cleaning and good finish of the washed ems,

Anionic swriactant
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Amnionic surfactants include, but are not himited to, those surface-active compounds that contain
an organic hvdrophobic group containing generally & to 22 carbon atoms or generally 8 1o 18
carbon atoms i their molecular stracture and at least one water-solubilizing group preferably
selected from sulfonate, sulfate, and carboxylate so as 0 form o water-soluble compound.
Usually, the hydrophobic group will comprise a C 8 22 alkyvl, or acyl proup. Such surfactants
are emploved in the form of water-soluble salty and the sali-forming cation usually is selected
from sodivm,  polassium, ammonium, magnesinm and  mono-, di- or w0 2-C 3

alkanolammoniom, with the sodiom, cation being the usual one chosen.

The antonic surfactant can be a single surfactant but usually # 1 a mixture of anioni¢ surfactants.
Preferably the anionic surfactant comprises a sulfate surfactant, more prefevably a sulfate
surfactant selected from the group consisting of alkyl sulfate, alkyl alkoxy sulfale and mixtures

thereof. Preferred alkyt alkoxy sulfates for use herein are alkyl ethoxy sulfates.
Sulfated swonic surfactant

Preferably the sulfated anionic surfactant is alkoxylated, more preferably, an atkoxylated
branched suifated anfonic surfactamt having an alkoxyiation degree of from about 0.2 to gbout 4,
even more preferably from about 0.3 to about 3, even more preferably from about 0.4 (o about
1.5 and especially from about 0.4 10 about 1. Preferably, the alkoxy group is ethoxy. When the
sulfated anionic surfactant i g mixture of sulfated amonic surfactants, the alkoxylation degree is
the weight average alkoxviation degree of alf the components of the mixture (weighi average
alkoxylation degree). In the weight average atkoxvlation degree calculation the weight of

sulfated amionic surfactant components not having alkoxylated groups should also be meluded.

Weight average alkoxylation degree = (x1 ¥ alkoxviation depree of swfactant 1 + x2 %

alkoxylation degree of surfactant 2+ ., )/ {xl +x2 + )

whereins x1, k2, ... are the weighis in grams of each sulfated anionic surfactay of the mixture

and alkoxylation degree is the number of alkoxy groups in each sulfated anionic surfactant.

Preferably, the branching group is an alkyl Typically, the alkyl is selected from methyl, ethyl,
propyl, butyl, pentyl, cyclic atkyl groups and mixtures thereof. Single or multiple alkyl branches
could be present on the miain hydrocarbvl chain of the starting alcohol(s) used to produre the
sulfated anionic surfactant used in the detergent of the wvention. Most preferably the branched
sulfated awionic surfactant 15 selected from alkyl sulfates, alkyvl ethoxy sulfates, and mixtures

thergof,
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The branched sulfated anionic surlpctant can be a single amonie surfactant or a mixtwe of
anionic swrfactants. In the case of a single surfactand the percentage of branching refers o the
weight percentage of the hyvdrocarby! chains that are branched m the original alcohol fromt which

the surfactant is derived.

In the case of a surfactant mixture the percentage of branching is the weight average and it is

bl

defined according to the following formula:

Weight average of branthing (%) [{x1 * wit branched alcohol 1 in alcohol 1+ x2 % wi%

tranched alcobol 2w alcohol 2+ . ) A {xl +x2+ L 3™ 100

wherein x1, &2, ... are the weight I grany of each aleohol m the lotal alcoho!l mixtare of the
alcohols which were used as starting material for the anionic surfactant for the detergent of the
invention. In the weight average branching degree calculation the weight of amionic swrfactant

componernds not having branched groups shoald also be nchuded.

Suitable salfate sarfactants for use herein include water-soluble salts of C&CIR allvl or
hydroxvalkyl, sulfate andfor ether sulfte.  Suitable counterions inclade alkalt metal caton or

ammeonium or substituted anwnonium, but preferably sodium.

The sulfate surfactants may be selected from CB-CIE primary, branched chain and random alkyl
sulfates {ASY, C8-C18 secondary {2.3) alkyvi sulfates; U8-C18 alkyl alkony sulfates (AExS}
wherein preferably x 15 from 1230 in which the alkoxy group could be selected from ethoxy,

FOPROXY, DHIOXY O gven l}ii\l- 27 FKOXY Sroups ian nHX uves therep \
v, butoxy higher afkoxy g d nyixtures thereof

Alkyl sulfates and alkyl alkoxy sulfates are commercially available with & vanety of chain
lengths, ethoxyvlation and branching degrees. Conunercially available sulfates include, those
based on Neodol alcobols ex the Shell company, Lial - Isalchem and Safol ex the Sasol

company, satural alcohols ex The Procter & Gamble Chemicals company.

Preferably, the anjonic surfactant comprises at least S0%. more preferably st least 60% and
gspecially at least 70% of a sulfaie surfactant by weight of the anionic swrizctant. Especially
preferred detergents from a cleaning view point are those i which the anionic surfactant
comprises move than 50%, more preferably at least 60% and especially at least T0% by weight
thereof of sulfate surfactant and the sulfate surfactant s selected from the group consisting of
alkyl sulfates, alkyl sthoxy sulfates and mixtores thereof Even more preferred are those in
which the amionic surfactant s an alky! ethoxy selfate with a degree of ethoxylation of from

about 0.2 to about 3, more preferably from sbeut 0.3 1o about 2. even more preferably from
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about 0.4 to about 1.5, and especially from about 0.4 1w about 1. They are glso preferred anionic
surfactant having a level of branching of from sbout $% 1o about 40%, even mwore preterably

from about 109 to 33% and especially from about 20% to 308%%.

Sulphonate Surfactant

Suitable selphonate serfactants for ase herein inclade water-soluble salts of C8-CIR alkyl or
hvdroxyalkyl sulphonates; CH-CI8 alkyl benzene sulphonates {LAS), modified slkythenzene
sulphonate {MLAS) as discussed in WO 99/05243, WO 9903242, WO 9903244, WQ
SWOSOR2, WO 99/05084, WO 99/03241, WO 99407656, WO 00723549, and WO 00/2354%;
methyl ester sulpbonate {(MES) and alpha-olefin sulpbonste {AQOS). Those also inclode the
paraffin sulphonates may be monosulphonates and/or disnlphonates, obtained by sulphonating
paraffins of 10 to 20 carbon atoms.  The sulfonate sarfactant also mclude the alkyl glveeryl

sulphonate surfactants.
Non ionic sarfactant

Nontomie surfactant, when present, is comprised i a typical amount of from G.1% to 40%,
preferably (1.2% to 20%, most preferably 0.5% to 10% by weight of the composition. Suitable
nonionic surfactants include the condensation products of aliphatic alcobols with from | to 28
moles of ethvlene oxide. The alkyl chamn of the aliphatic alcohol can esther be strnight or
branched, primary or secondary, and generally contains from 8 10 22 carbon mtoms. Particularly
preferred are the condensation products of alcobols having an alkyl group containing from 10 (o
18 carbon atoms, preferably from 18 to 13 carbon atoms with from 2 to 18 moles, preferably 2 to
15, more preferably 3-12 of ethvlene oxide per mole of alcohol.  Highly preferred vomonic
surfactants are the condensation products of guerbet alcohols with from 2 to 18 moles, preferably

2 1o 15, more preferably 3-12 of ethylene oxide per mole of alcohol.

Other suitable non-lomic surfactants for use herein include fatty alcobol polvglycol ethess,

o R

alkylpolyglucosides and fatty acid glacamides.
Amphoteric surfactant

Preferred anune oxides are alkyl dimethy! gmine oxide or alkyl amido propyl dimethyl anune
oxide, more preferably alkyl dimethyl aming oxide and especially coco dimethy! amino oxide.
Annne oxide may have a linear or mid-branched alkvl moety. Typical bnear amme oxides
mclude water-sohuble amine oxides containing one R CR-18 alkyl morety and 2 R2 and R3

]

moteties selected from the group consisting of C1-3 alkyl groups and C1-3 hvdroxyalkyl groups.
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Preferably amine oxide is characierized by the formula RV ~ N{R2}¥R3) O wherein RY ix a (&
18 alkyl and R2 and R3 are selected from the wroup consisting of methyl, ethyl, propyl,
isopropyl, 2-hydroxethyl, 2-hydroxypropyl and 3-bhydroxypropyl. The lmear aming oxide
surfactants in particular may incluade linear C10-C18 atkyl dimethyl amine oxides and linear C8-
C12 alkoxy ethyl dihydroxy ethyl anune oxides. Preferred amine oxides inchwde hnear Cl0,
Hnear C1O-C12, and bnear C12-Ci4 alkyl dimethyl amine oxides. As used herem “nud-
branched™ means that the aming oxide has one allvyl molety having wl carbon atoms with one
alky! branch on the alkyl moiety having n2 carbon atoms. The alkyl branch 1s focated on the o
carbonr fromm the nitrogen on t he alkyl moietv. This type of branching for the aming oxide 15 also
knows in the art as an internal amive oxide. The total sum of ni and n2 15 from 10 o 24 carbon
atoms, preferably from 12 1o 29, and move preferably from 10 to 16, The mumber of carbon
atoms for the one alkyl modety (nl) should be approximately the same mpmber of carbon atoms
as the one alkyl branch {02} such that the one alkyl muoiety and the ong alkyl branch are
symmetric. As used herein “syaunetric” means that | nl ~ 02 | 13 less than or equal to 3,
preferably 4, most preferably from O to 4 carbon atoms fn at least 30 wa¥e, more preferably at

feast 75 wi®g to 100 widh of the mid-branched smine oxides for use herein,

The amive oxide further comprises two moietes, independently zelected fronmy a U1-3 alkvl, a
C1-3 hvdvonyvallovl group, or a pelvethviens oxide group contaiming an average of from about 1
to aboui 3 ethylene oxide groups. Preferably the two mioteties are selected from a €1-3 alkyl,

more preferably both are selected as a C1 alkyl
Zwitterionic surfactant

(ther suilable surfactants include betamnes, such as alkyl betamnes, alkyvlamidobetaine,
amidaroliniumbetaine, sulfobetamme {INCT Sultamesy as well as the Phosphobetaing and

preferably meets formula (Th

R L-{CO-X (CHD)nR-NHR2URI){CH2)m-[CH(OH)-CH2 [y~ Y -
(0

whergin

R1 is a saturaied or unsatiated C€6-22 alkyl residug, preferably U8-18 alkyl residue, in particalar

a saturated CHE-16 alloy] residue, for example a saturated C12-14 alkyl residue;

X s NH, NR4 ovrth C1-4 Akl residue RS, G or S,
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1 a number from 1 to 10, preferably 2 to 5, in particular 3,

x or }, preferably 1,

R2, R3 are independently a Cl-4 alloyl residue, potentially hydroxy substituted such as a

hydroxysthyl, preferably a methyl.
ma number from 1 to 4, mparticular 1, 2 or 3,
vitori and

¥ 15 COG, 303, OPOMORND or PIOYORNO, whereby R i ¢ hydrogen atom Hora Cl4

alkyl residue.

Preferved betaines gre the alkyl betames of the formula (Ia}, the alky! amido propy! betaine of the
formula (Ib), the Sulfo betames of the formula (o) and the Ammdo sulfobetaine of the fornula
(dy,

RI-N+{CH3)2-CH2C00- {Ia)
R [-CO-NH{CH213-N+{(CH3)2-CH2CO0- (16)
RI-NHCH3)12-CH2CH(OICH2S03- (e}

RI-CO-NH-{CHZ3-NHCHO2-CH2CHOHCH2803- (Id) m which R11 as the same meaning
as in formula I Particolarly preferred betaines are the Carbobetaine {wherein Y-=COQ-1, in
particular the Carbobefaine of the formuta ($Ia) and {Ib), more preferred are the

Alkvlanudobetaine of the formula (Ib).

Examples of suitable betaines and sulfobetaine ave the following {designated n accordance with
INCH: Almondamidopropyl of hetaines, Apricotam idopropyl betaines, Avocadamidopropyt of
betaines, Babassuanudopropy! of betaines, Behenam idopropy! betaines, Behenyl of betaines,
betamnes, Canolam wdopropyl betaines, CaprvliCapram idopropyl betaines, Camitine, Cetvl of
betaines, Cocanudoethyl of betaines, Cocam idopropyl betaines, Cocam idopropyl
Hydroxysultaine, Coco betaings, Coco Hydroxysultaine, Coco/Meam idopropyi betaines, Coco
Sultaine, Decyl of betaines, Dihvdroxyethyl Oleyl Glycinate, Dihydroxyethyl Soyv Glyanate,
Dihvdroxvethyl Stearyl Glycinate, Dibydroxyethyl Tallow Glyeinate, Dimethicone Propyl of
PG-betaines, Erucam wdopropyl Hydroxysuliaine, Hydrogenated Tallow of betaines, Isostearam
idopropyl betaines, Lauram wlopropy! betaines, Lawryl of betaines, Laurvl Hyvdroxysuliaine,

Lawryl Suliaine, Milkam dopropyl betaines, Minkamidopropyl of betaines, Myristam 1dopropyl
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betaines, Myristyl of betaines, Oleam idopropy! betaines, Oleam wopropyl Hydroxyvsuliaine,
Olevi of betames, Oblrvamidopropyl of belames, Palmam dopropyl betaines, Palm #tam
idopropyl  belames,  Palmitoyl  Camitine, Pabn Kemelam  idopropyl  betaines,
Polvtetrafluoroethylene  Acetoxypropyl of betaines, Ricinoleam dopropyl betaines, Sesam
idopropy! betaines, Sovam idopropyl betaines, Stexram idopropy! betaines, Stearvi of betaines,
Tallowam idopropyl bataines, Tallowam idopropyl Hyvdroxysuliaine, Tallow of betames, Tallow
Dihwdroxvethyl of betaines, Undecyienam wdopropyl betaines and Wheat Germam idopropyl

betaines.
A preferred betame 1s, for example, Cocoanudopropylibetaine.
Divalent cation

When utilized in the compositon of the invention, divalent cations such as cakoiem and
magnesin jons, preferably magnesiom tons, are preferably added as a hvdroxide, chloride,
acetate, sullate, formate, oxide, laciate or nitrale salt to the compositions of the present mvention,
typically at an asctive level of from 0.01% to 1.5%, preferably from 0.015% to 1%, more

preferably from 0425 %6 10 0.5%, by weight of the composition.
Chelant

The composition herein may optionally further comprise a chelant at a level of from 1% o
209, preferably from 0.2% to 8%, move preferably from 0.2% o 3% by weight of the

CONPOSHION.

As conwnonly understond i the detergemt field, chelation herein means the binding or
complexation of 3 bi- or multi-dentate ligand. These ligands. which are often orzanic
compounds, are called chelants, chelators, chelating agents, andior sequestering agent. Chelating
agents form multiple bonds with a single metal 1on. Chelants, are chenncals that form soluble,
complex molecules with certain metal 1ons, inactivating the ions so that they cannot normally
react with other elements or ions to produce precipitates or scale, or destabilizing soils
facilitating thewr removal accordingly. The hpand forms a chelate complex with the substrate.
The term is reserved for complexes in whach the metal fon is bound o two or more stoms of the

chelant.

Suttable chelating agents can be selected from the woup comizting of amine carboxylates,

arnine  phosphonates, polvfmctonally-substituted  aromatic chelating agenis and  mixtures

thereof.
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Aming carboxylates mchude ethvlenediaminetetra-acetates, N-
hydroxyethylethylenediaminetriacetates, nitrilo-triacetates, ethylenedimmine tetraproprionates,
triethvienstetraaminehexacelates, diethylenstriaminepentaacetates, and ethanoldiglveines, alkali
metal, ammoniwm, and substituted anvnonium salts therein and mixtores therein, as well as
MGDA (methyl-glveine-diacetic acid), and salts and denivatives thereof and GLDA (glutamic-
NN- diacetic acid) and salty and derivatives therenf. GLDA (salix and derivatives thereo!) is
especiatly preferred according to the invention, with the tetrasodiam salt thereo! being especially

preferred.

Other suitable chelants include amine acid based compound or a succinate based compound. The
term “succinate based compound” and “saccinic acid based compound” are ysed interchangeably
herein. Other suitable chelants are descrbed i USP 6,426,229, Partcular sutable chelanis
mclude; for example, aspartic acid-N-monoacetic acid {ASMA), aspartic acid-N N-diacetic and
{ASDA}, aspartic ackd-N~ monopropionic acid {ASMP} | inunodisnccinic acid (IDS), Inuno
diacetic acid {1DAY, N- (2-sulfomethyvh aspartic amd {(SMAS), N- (2-sulfoethv) aspartic and
{SEAS}, N- (2~ sulfomethyl) glutamic acid (SMGL), N- (2- sulfoethyl} phaamic acid (SEGL),
N- methyliminodiacetic acid (MIDA), alanine-N N-diacetic acid (ALDA)Y | serine-N N-digcetic
acid (SEDA), isoserine-N N-diacetic acid (ISDA}, phenvialaning-N N-dizcetic amd (PHDA)Y |
amgheanilic ackd- N M - diacetic avid (ANDA), sulfanibic acid-N, N-diacetic acid (SLDAY |
tanrine-N, N-diacetic acid (TUDA) snd sudfomethy]-N N-diacetic actd (SMDA} and alkal metal
salis or ammonium salts thereofl Also suitable 15 ethylenediamine disuccinate ("EDDS™,
especially  the [5.5] womer ay described in US. Patemt 4704233, Furthermore,
Hydroxyethvlencinunodiacetic acid,  Hydroxyviminodisuccinic  acid,  Hydroxyethylene

digminetriacetic acid wre also suitable.

Other chelants include homopolymers and copolymers of polvearboxyvlic acids and their partially
or completely neutralized salts, monomeric polycarboxylic acids and hvdroxvearboxylic acids
and their salts. Preferred salts of the abovementioned compounds are the ammonium andfor
alkalt metal salts, ve. the hithimm, sodnan, and potassinn salts, and particolarly preferred salts

are the sodium salis.

Suitable polvearboxvlic acids are acvelie, alicvelie, heterccyelic and aromatic carboxyhic acids,
tn which case they coniain at least two carboxvl groups which are iy each case separated from
one another by, preferably, no more than two carbon atoms.  Polycarboxylates which comprise
two carboxyl groups include, lor example, water-soluble salis of. malonic acd, (ethylenedioxy)

diacetic acid, maleic acid, diglveolic acid, tataric acid, tartronic acid and fumaric acid.
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Polycarboxylates which contain three carboxyl groups include, for example, water-soluble
citrate. Correspondingly, a suitable hydroxycarboxyvlic atid i3, for example, citric acid. Another
suitable polyearboxylic acid i3 the homopolymer of acrvlic acid. Preferred are ihe

polycarboxylates end capped with salfonates.

Anne  phosphonates are  also  suable for use as  chelating  agents and  mnclude
ethylenedianunetetrakis (methylenephosphonates) as DEQUEST, Prelerred are these anuno

phosphonates that do not contain atkyl or alkeny! groups with more than about 6 carbon atoms.

Polyfunctionallv-sobstitated aromatic chelating agems are also useful w1 the compositions herein
.

such as described m US. Patent 3812044, Preferred compounds of this type are

dihivdroxydisulfobenzenes such as 1, 2-dihydroxy-3,5-disulfobenzene.

Further suitable polvearboxviates chelants for use herein include oitric soid, factic acid, acetic
acid, sucoimie acid, fornne acd;  all preferably in the form of 2 water-soluble sali.  Other
suttable polycarboxylates are oxedisuccinates, carboxvmethyloxysoccinate and mwxtares of

tarirate monosuccinie and tartrate disncemic acid such as described in US 4,663,071,

The most preferred chelants for use v the present invention gre selected from the group
consisting of diethylenetetragmine pentageetic acid (DTPA)Y, MGDA, GLDA, cirste and

mixiures thereof
Preservatives

The composition of the mvention preferably comprises o preservative, A preservative i3 g
naturally occurring or synthetically produced substance that is added 1o detergent compositions
to prevent decomposition by nucrobial growth or by undesirable chemical changes, Preservatives
can be divided into two types, depending on thewr origin. Class | preservatives refers {o those
preservatives which are naturally occwring, everyday substances, (Class H preservatives refer ©
preservatives which are synthetically manufactured. Most preferred preservatives for use in
fiquid  detergent  composittions  inchude  derpvatives of  isothiaszolinones,  including
methylisothigzohinone, methylchloroisothiazolinone, octyhsothiazolinone, 1.2-
benzisothiazohinone, and mixtures thereof. Other now-limiting examples of preservatives
tvpically used are phenoxyethanol, paraben derivatives such as methy! paraben and propyl

paraben, imidarole dernvatives, and aldehvdes ichiding glutaraldehvde.

The detergent composition herein may comprise a namber of optional ingredients such as

butlders, conditiomng  polymers, cleaming  polyvmers, surface modifying polvmers, soil
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flocculating polymers, structurants, emollients, bumectants, skin rejuvenating actives, enzymes,
carboxylic acids, scrubbing particles, bleach and bleach activators, perfiunes, malodor control
agents, pigments, dyves, opactfiers, beads, peavlescent particles, mucrocapsales, antibacienial
agents, emymes, pH adjusters, buffering means or water or any other dilutents or solvents

compatible with the formulation,
Method of washing

The second aspect of the mvention is directed to 3 method of washing dishware with the
composttion of the present mveption.  Said method comprises the step of applving the
composition, preferably in hguid form, onto the dishware sarface, esther divectly or by means of

a cleaning implement, {e in neat form,

By “in ity neat form™, it i meant hevein that said composition is not ditued n a ol sink of
water, The composition i3 applied directly oo the surface to be treated andéor onto a cleaming
device or wplement such as a dish cloth, a sponge or a dish brash without undergoing major
dilution {immediately) prior to the application. The cleaning device or implement is preferably
wet before or after the composition Is delivered to it.  Especially good polymerized prease
removal has been found when the composition 1s used in neat form.  The cleaning mechanism
that takes place when compositions are ased i neat form seems to be quite different to that {aken

place when compositions are used in diluted form.

Examples

The removal of uncooked grease of hand dishwashing deteryent composiions with and without
amines according to the invention was evaluated. As it can be seen from the results below,
composiions comprising the amines of the nvention provids considerably greater prease
removal than the same compostiions without the amine.

EXAMPLE

The following hand dishwashing detergent compositions were niade:

AES AULTT 2077

Cl12/14 dimethyl 561 5.61

anuneoxide
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Nonionic surfactant {ad} {141
PRG 20600 {164 .64
Ethanol 209 2.08
Na(l 110 L1
Phenoxyethanol .15 .15
Anine - 1.0G

Dye, perfanmie and preservative
NaOHMHC 1o pH 9 (10% in demin water)
Water to 100%

Numbers in weight™s of the formula

Tahie 1

AES: Alkyl ethoxy sulfate

PPG 2000: polvpropyiens glveo! (Molecular Weight 2000}

Methodology

Grease {beef fat) is liguefied by heating and small amounts ave put in small glass vials and left at
4°C for at least 24 hours. The day before the test, the vials with the grease arve put al 21°C (o
equilibrate. 3% wash solutions (water hardoess: 14dH) of the hand dishwashing detergent
compositions ay shown m Table | we added to the vial contaming the gresse. Twbudity ¢
absorbance of the wash solutions is measured over time at 25°C, under mild stiring conditions
via a small overhead stiwer. Cleaning indexes are calculated with reference 1o the composiion
free of anune (Compostiion A). (Absorbance of the test solution with anupe 7 absorbance of the
reference solution without anune} * 100, The higher the absorbance and Cleaning Index, the
better the grease cleaning performance of the composition.

Absorbances and Cleaning Indices aller 273/ 15/ 20 min

019702870457 0.52 028/70457073/083
10071007 1007100 14771617 162/7160
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As it can be seen, the composition of the invention {Composition B) performs better than the

same composition withowt the amine {Composition A).

EXAMPLEZ

The following hand dishwashing detergent compositions were made;

214 2141
C12/14 dimethyl 1,86 4.86
amineoxide
Nontonte sutlactant {3.43 0.43
PPG 2000 .40 (.40
Ethanol 236 236
NaCl (.80 0.80
Phenoxyethanol 0.15 0.15
PEI polymer {325 $.25
Amine . 200

Dve, perfuine and preservative
NaOHHCHD pH 9 £10% i demin water)
Water to 100%

Numbers in weight¥ of the formula

Table 2

PEI polvmer: alkoxviated polyethyleneiming polymer

Methodeology

Grease {beef fat) 15 liguelied by heating and polysiyrene sticks coated with paraflin wax are
dipped mn the liquid grease, so that grease-covered sticks are obtained. The grease-covered sticks
ave stored at 4C for mimmum 24 hours. For measuring the grease cleaning performance of the
compositions, the grease-covered sticks ave placed over a shightly moving/swirling mucroplate
contmming 0% wash solutions of the vompositions (water hardness: 14dH). The grease-covered

sticks are dipping nto the test solutions without getting in contact with the walls or bottom of the
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microplate and are kept in the swirling test solutions during the wash thuwe. The wash
temperatwre 15 30°C. The turbndity of the test solutions 13 quantified via measuring the
absorbance of the test solutions and from the measured absorbance the clemung index i3
calowlated: (Absorbance of the test solution with amine ¢ absorbance of the reference solution
§  without amyine} * 100, The lugher the Cleaning Index, the better the grease cleamng

performance of the composition.

. .. .29 160
Composition O
Composition D with N N-di-n-butylethylenediamine (.95 328

As it can be seen, the composition of the invention {Composition D) performs better than the

10 smme composition without the amine (Composition ).

The dimensions and values disclosed herein are not to be understood as being strictly limited to
the exact murnerical values recited. Instead, unless ntherwise specified, each such dimension is
miended to mean both the recited value and a functionally equivalent range surrounding that

18 value. For example, a dimension disclosed as "40 pun™ s intended to mexn “about 40 mm”.
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CLAIMS

What Is claimed is:

294
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A hard swrface clegming composiion comprising:
a) from 1% to 6% by weight of the composition of g surfactant system; and

b from (.1% to 10% by weight of the composition of a cleaning anune of formula:

7

wherein: Ry, Ra. Ba Ry, and Rs are independently selected from ~H, linear, branched or
cychie alkyl or alkenyl having from 1 to 10 carbon stoms and n=0-3,

A composition according to the preceding clarm wherein RI and R2 are both a lower
alkvi independently selected from an alky! comprising from 1o 2 carbon ajoms.

A composition according to claim 1 wherein RY and R2 are both a higher alkyl
mndependently selected from an alkyl comprising from 4 to 10 carbon atoms,

A composttion according to claim | wherein RY and R2 are a middle alkyl comprising 3
carbon atoms.

A composition geeording to elum 1 wherein the amine is & mixture of anynes comprising
an amine in which R1 and R2 are both a lower alky! and an aming in which R1 and R2
arg both a higher alkvl

A composition according to any of the precedmmg claams wherein R1 and R2 are the same.
A composition according to chum 1 wherein one of R and R2 s a lower alky! and the
other is & higher alkyl.

A composition according to any of claims 3 or 4 wherewn BRI and R2 both have exther 3 or
& carbon atoms,

A composition according {o any of the preceding claims wherein n s @

A composition according 1o any of the preceding claims wherein the surfactang svstem
comprises an amonic surfactant and a primary co-surfactant selected from the group

consisting of amphaoteric, 2witteronic and mixtuves thereof.
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A composition according to the preceding claim wherein the anionic swfactant is
selected from the group conswsting of alkyl sulfate, alkyvl alkoxy sufate, alkyl benzene
sulfonate, paraffin sulfonate and mixtares thereofl

A composition according to the preceding cliim wherein the anionic surfactant is a
mixture of alkyl sullate and alkyl atkoxy sufate and wherein the atkyl alkoxy sulfate is an
alkyvl ethoxy sulfate.

A composition according to any of the preceding clains wherein the composition further
comprises a non~ionic surfactant.

A composition according {o any of the preceding claims whersin the composttion further
comprises a salt of a divalent catton, preferably a magnesium salt

A composition according {0 any of the preceding clayms wherein the composition farther
comprises a  chelant, preferably a  carboxylate chelamt, wore preferably  an
anunocarboxylate chelant,

A method of manually washing dishware comprising the step of delivering a composition
according to any of the preceding claims divectly onto the dishware or onto a cleaning
implement and using the cleaning implement (o clean the dishware.

Use of the composition according to any of claims 1 to 15 for the removal of greasy soils

in manual dishwashing.
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