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(57) Est décrite une composition detergente comprenant
des constituants detergents classiques, caracterisee en ce
qu’elle contient une lactase. Cette derniere est de
preference incorporee dans les compositions a un niveau
compris entre 0,0001 % et 2 % d’enzyme active en poids
de la composition.
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(57) There 1s provided a detergent composition
comprising conventional detergent components
characterized in that 1t contains a lactase enzyme. The
lactase enzyme 1s preferably incorporated into the
compositions at a level of from 0,0001 % to 2 % active
enzyme by weight of the composition.
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DETERGENT COMPOSITIONS

This invention relates to detergent compositions,

including dishwashing and laundry compositions, containing a
lactase enzyme.

The overall performance of a detergent product, for use
in washing or cleaning method, such as a laundry or
dishwashing method, i1s Jjudged by a number of factors,
including the ability to remove soils, and the ability to
prevent the redeposition of the soils, or the breakdown
products of the soils on the articles in the wash.

Food soils are often difficult to remove effectively from
a solled substrate. 'Dried-on' and 'baked-on' soils derived

from milk-containing products are particularly' challenging
solls to remove. Specific examples of such soils would include
combined milk/breakfast cereal soils, cheese soils and soils

from sauces containing milk, including for example Bechemel
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sauce. The substrates can be fabrics, or hard surfaces such as
chinaware, glassware, hollowware or ware made from plastic
material.

Beta-D-galactosides, including for example lactose are
found 1n milk-containing products. Lactase enzymes are
commonly used 1in the milk products processing industry to
catalyze the breakdown of the beta-D-galactosidic substances
found 1n such products.

Specific benefits for the use of lactase enzymes in
detergent formulations, particularly those designed for use in
laundry, dishwashing and household cleaning operations have
not however, been previously recognized.

The Applicants have now found that lactase enzymes may
valuably be incorporated into detergent compositions. The
inclusion o©f such enzymes ©provides stain/soil removal
benefits. Removal of milk product soils, and in particular the
removal of dried-on milk product soils is especially enabled.

The Applicants have also found that the inclusion of
dispersants, particularly organic polymeric dispersants, is of
great value 1n the detergent compositions. The disperants aid
dispersion of the breakdown products of the enzymatic soil
degradation, thus preventing their redeposition on articles in
the wash.

It 1s an object of the present invention to provide
detergent compositions containing a lactase enzyme, which
provide soil/stain removal benefits, when used cleaning and
washing operations.

It 1is a particular object of the present invention to provide
laundry and dishwashing detergent compositions containing a
lactase enzyme, which provide enhanced milk product soil/stain

removal.
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Summary of the Invention
According to the present invention there is provided a

detergent composition comprising: a) from 0.1% to 60% by
weight, of a detersive surfactant; b) from 1% to 80% by
welght, of a builder; c¢) from 0.0001% to 2% by weight, of a
lactase enzyme selected from the group consisting of lactase
enzymes ex Aspergillus niger, Aspergillus Oryzae,
Saccharomyces lactis, Kluyveromyces fragilis groups, and
mixtures thereof; and d) the balance carriers and adjunct
ingredients, said adjunct ingredients selected from the group
consisting of enzymes, enzyme stabilizers, dye transfer
inhibitors, corrosion inhibitors, heavy metal 10on
sequestrants, softening agents, hydrotropes, filler salts,
perfumes, colorants, and mixtures thereof.

In a preferred aspect of the invention the detergent

compositions also contain a dispersant, particularly an

organic polymeric disperant compound.

Lactase enzyme
An essential component of the detergent compositions of

the invention is a lactase enzyme. The lactase enzyme is
preferably incorporated into the compositions in accordance
with the 1invention at a level of from 0.0001% to 2%,
preferably from 0.0005% to 0.5%, more preferably from 0.001%
to 0.05% active enzyme by weight of the composition.

By lactase enzyme it is meant herein an enzyme which acts
to break down beta-D-galactosidic substances, including for
example lactose, which is a common constituent of milk
products. Specifically the lactase enzyme acts to catalyze the
hydrolysis of a beta-D-galactoside into a D-galactose and an
alcohol. Lactose hydrolysis results in formation of a
galactose and glucose. \

Lactase enzymes herein include naturally derived lactase
enzymes and any variants obtained by, for example, genetic
engineering techniques. Any such variants may be specifically
designed with regard to the optimization of performance
efficiency i1n the detergent compositions of the invention. For
example, variants may be designed such that the stability of
the enzyme to commonly encountered components of such
compositions is increased. Alternatively, the variant may be

designed such that the optimal pH or temperature performance
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range of- the enzyme variant is tailored to suit the particular
detergent application.

Lactase enzymes may be derived from fungal, bacterial and
yeast sources. Common fungal sourcea are provided by certain

strains of the Asperglllus Niger and Aspergillus Oryzae

groups. Common yeast sources are provided by certain of the

Saccharomyces lactis and Kluyveromyces fragilis groups.

Commercially available lactase enzymes include those sold
by Novo Nordisk A/S, and those sold by International Bio-
Synthetics (a division of Gist-Brocades BV).

Detergent components

The compositions of the invention contain at least one
detergent component selected from a surfactant and a builder
compound.

The detergent compositions of the invention may also
contain additional detergent components. The precise nature of
these additional components, and levels of 1ncorporation
thereof will depend on the physical form of the composition,
and the nature of the cleaning operation for which it is to be
used.

The compositions of the invention may for example, be
formulated as manual and machine dishwashing compositions,
hand and machine laundry detergent compositions including
laundry additive compositions and compositions suitable for
use in the pretreatment of stained fabrics, rinse aid
compositions, and compositions for use 1in general household
cleaning operations.

When formulated as compositions suitable for use 1in a
machine washing method, eg: machine laundry and machine
dishwashing methods, the compositions of the 1invention
preferably contain both a surfactant and a buillder compound
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and additionally one or more detergent components selected

S

from organic polymeric compounds, bleaching agents, additional
enzymes, suds suppressors, lime soap dispersants, soll
suspension and anti-redeposition agents and corrosion
inhibitors. Laundry compositions can also contain, as
additional detergent components, softening agents.

When formulated as compositions for use 1in manual
dishwashing methods the compositions of the invention
preferably contain a surfactant and preferably other detergent
components selected from organic polymeric compounds, suds

enhancing agents, group II metal 1ons, solvents, hydrotropes
and additional enzymes.

Surfactant system

The detergent compositions of the invention may contain
as a principal detergent component a surfactant selected from
anionic, cationic, nonionic ampholytic, amphoteric and
zwitterionic surfactants and mixtures thereof.

The surfactant 1is typically present at a level of from
0.1% to 60% by weight. More preferred levels of incorporation
are 0.5% to 35% by weight, most preferably from 0.5% to 20% by
weight of machine dishwashing, laundry, and rinse aid
compositions in accord with the invention, and from 5% to 60%
by weight, more preferably from 15% to 45% by weight of manual
dishwashing compositions in accord with the invention.

The surfactant is preferably formulated to be compatible
with enzyme components present in the composition. In 1liquid
or gel compositions the surfactant 1s most preferably
formulated such that it promotes, or at least does not
degrade, the stability of any enzyme in these compositions.

A typical listing of anionic, nonionic, ampholytic, and

zwitterionic classes, and species o0of these surfactants, 1is
given in U.S.P. 3,929,678 issued to Laughlin and Heuring on
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December- 30, 1975. Further examples are given 1in "Surface

6

Active Agents and Detergents" (Vol. I and II by Schwartz,
Perry and Berch). A list of suitable cationic surfactants 1s
given in U.S.P. 4,259,217 issued to Murphy on March 31, 1981.

Where present, ampholytic, amphoteric and zwitteronic
surfactants are generally used in combination with one or more

anionic and/or nonionic surfactants.

Anionic surfactant

Essentially any anionic surfactants useful for detersive
purposes can be included in the compositions. These can
include salts (including, for example, sodium, potassium,
ammonium, and substituted ammonium salts such as mono-, di-
and triethanolamine salts) of the anionic sulfate, sulfonate,
carboxylate and sarcosinate surfactants.

Other anionic surfactants include the isethionates such
as the acyl isethionates, N-acyl taurates, fatty acid amides
of methyl tauride, alkyl succinates and sulfosuccinates,
monoesters of sulfosuccinate (especially saturated and
unsaturated C12”C18 monoesters) diesters of sulfosuccinate
(especially saturated and unsaturated C6-C14 diesters), N-acyl
sarcosinates. Resin acids and hydrogenated resin acids are
also suitable, such as rosin, hydrogenated rosin, and resin
acids and hydrogenated resin acids present 1in or derived from

tallow oil.

Anionic sulfate surfactant

Anionic sulfate surfactants suitable for use herein
include the linear and branched primary alkyl sulfates, alkyl
ethoxysulfates, fatty oleyl glycerol sulfates, alkyl phenol
ethylene oxide ether sulfates, the Cg-Cj7 acyl-N-(C3-Cy4 alkyl)
and -N-(C7-Co nydroxyalkyl) glucamine sulfates, and sulfates
of alkylpolysaccharides such as the sulfates of
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alkylpolyglucoside (the nonionic nonsulfated compounds beilng

~

described herein).

Alkyl ethoxysulfate surfactants are preferably selected
from the group consisting of the Cg-Cig alkyl sulfates which
have been ethoxylated with from about 0.5 to about 20 moles of
ethylene oxide per molecule. More preferably, the alkyl
ethoxysulfate surfactant 1is a Cg-C1g alkyl sulfate which has
been ethoxylated with from about 0.5 to about 20, preferably
from about 0.5 to about 5, moles o0f ethylene oxXide per

molecule.
Anionic sulfonate surfactant

Anionic sulfonate surfactants suitable for use herein
include the salts of Cg-Cog linear alkylbenzene sulfonates,
alkyl ester sulfonates, Cg-Co2 primary or secondary alkane
sulfonates, Cg=Co4 olefin sul fonates, sul fonated
polycarboxylic acids, alkyl glycerol sulfonates, fatty acyl
glycerol sulfonates, fatty oleyl glycerol sulfonates, and any
mixtures thereof.

Anionic carboxylate surfactant

Anionic carboxylate surfactants suitable for use herein
include the alkyl ethoxy carboxylates, the alkyl polyethoxy
polycarboxylate surfactants and the soaps ('alkyl carboxyls'),
especially certain secondary soaps as described herein.

Preferred alkyl ethoxy carboxylates for wuse hereiln
include those with the formula RO(CH2CH0)y CHoCOO™M* wherein
R is a Cg to Cig alkyl group, X ranges from O to 10, and the
ethoxylate distribution is such that, on a weight basis, the
amount of material where x is 0 is less than about 20 %, and
the amount of material where X is greater than 7, is less than
about 25 %, the average X is from about 2 to 4 when the
average R is Cy13 or less, and the average x is from about 3 to
10 when the average R is greater than Cy3, and M is a cation,
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preferably chosen from alkali metal, alkaline earth metal,
ammonlum, mono-, di-, and tri-ethanol-ammonium, most
preferably from sodium, potassium, ammonium and mixtures
thereof with magnesium ions. The preferred alkyl ethoxy
carboxylates are those where R is a Cjo2 to Cyg alkyl group.

Alkyl polyethoxy polycarboxylate surfactants suitable for
use herein include those having the formula

RO- (CHR1-CHR5-0) -R3
wherein R is a Cg to Cyg alkyl group, x is from 1 to 25, Rj
and R, are selected from the group consisting of hydrogen,
methyl acid radical, succinic acid radical, hydroxysuccinic
acid radical, and mixtures thereof, wherein at least one Rj or
Ro is a succinic acid radical or hydroxysuccinic acid radical,
and R3 is selected from the group consisting of hydrogen,

substituted or unsubstituted hydrocarbon having between 1 and
8 carbon atoms, and mixtures thereof.

Anionic secondary soap surfactant

Preferred soap surfactants are secondary soap surfactants
which contain a carboxyl unit connected to a secondary carbon.
The secondary carbon can be in a ring structure, e.g. as 1in p-
octyl benzoic acid, or as in alkyl-substituted cyclohexyl
carboxylates. The secondary soap surfactants should preferably
contain no ether linkages, no ester linkages and no hydroxyl
groups. There should preferably be no nitrogen atoms 1n the
head-group (amphiphilic portion). The secondary soap
surfactants usually contain 11-15 total carbon atoms, although

slightly more (e.g., up to 16) can be tolerated, e.g. p-octyl
benzoic acid.

The following general structures further illustrate some
of the preferred secondary soap surfactants:

A. A highly preferred class of secondary soaps comprises the
secondary carboxyl materials of the formula R3 CH(R4%)CcooM,
wherein R3 is CH3(CHp)x and R4 is CH3(CH»)y, wherein y can be
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O or an integer from 1 to 4, x is an integer from 4 to 10 and
the sum of (x + y) is 6-10, preferably 7-9, most preferably 8.

B. Another preferred class of secondary soaps comprises those
carboxyl compounds wherein the carboxyl substituent is on a
ring hydrocarbyl unit, 1i.e., secondary socaps of the formula
R°-R6-COOM, wherein R® is c’/-clo0, preferably c8-c9, alkyl or
alkenyl and R® is a ring structure, such as benzene,
cyclopentane and cyclohexane. (Note: R” can be in the ortho,
meta or para position relative to the carboxyl on the ring.)

C. Still another preferred class of secondary soaps comprises
secondary carboxyl compounds of the formula
CH3(CHR)kw(CHz)m-(CHR)n-CH(COOM)(CHR)O-(CHZ)p-(CHR)q—CH3,
wherein each R is C;-C4 alkyl, wherein k, n, o, q are integers
in the range of 0-8, provided that the total number of carbon
atoms (including the carboxylate) is in the range of 10 to 18.

In each of the above formulas A, B and C, the species M

can be any sultable, especlally water-solubilizing,
counterion.

Especlally preferred secondary soap surfactants for use
herein are wager-soluble members selected from the group
consisting of the water-soluble salts of 2-methyl-l-undecanoic
acid, 2-ethyl-l-decanocic acid, 2-propyl-l-nonanoic acid, 2-
butyl-l-octanoic acid and 2-pentyl-l-heptanoic acid.

Alkali metal sarcosinate surfactant

Other suitable anionic surfactants are the alkali metal
sarcosinates of formula R-CON (Rl) CH, COOM, wherein R is a
Cg-C17 linear or branched alkyl or alkenyl group, Rl is a Cj-
Cq alkyl group and M 1is an alkali metal 1ion. Preferred
examples are the myristyl and oleyl methyl sarcosinates in the
form of their sodium salts.
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Nonionic-surfactant

Essentially any anionic surfactants useful for detersive
purposes can be included in the compositions. Exemplary, non-
limiting classes of useful nonionic surfactants are listed
below.

Nonionic rolvhvdroxy fatty acid amide surfactant

Polyhydroxy fatty acid amides suitable for use hereln are
those having the structural formula RZCONR1Z wherein : R1 is
H, C1-C4 hydrocarbyl, 2-hydroxy ethyl, Z2-hydroxy propyl, or a
mixture thereof, preferable Cl1-C4 alkyl, more preferably Cj or
C» alkyl, most preferably C; alkyl (i.e., methyl); and R 1s a
Cg-C371 hydrocarbyl, preferably straight-chain Cs5-Cjg alkyl or
alkenyl, more preferably straight-chain Cg-C;7 alkyl or
alkenyl, most preferably straight-chain C;1-Cy7 alkyl or
alkenyl, or mixture thereof; and Z is a polyhydroxyhydrocarbyl
having a linear hydrocarbyl chain with at least 3 hydroxyls
directly connected to the chain, or an alkoxylated derivative
(preferably ethoxylated or propoxylated) thereof. Z preferably
will be derived from a reducing sugar in a reductive amination

reaction; more preferably Z is a glycityl.

Nonionic condensates of alkyl phenols

The polyethylene, polypropylene, and polybutylene oxide
condensates of alkyl phenols are suitable for use hereiln. In
general, the polyethylene oxide condensates are preferred.
These compounds include the condensation products of alkyl
phenols having an alkyl group containing from about 6 to about
18 carbon atoms in either a straight chain or branched chain
configuration with the alkylene oxide.

Nonionic ethoxylated alcohol surfactant

The alkyl ethoxylate condensation products of aliphatic
alcohols with from about 1 to about 25 moles of ethylene oxide
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are suitable for use herein. The alkyl chain of the aliphatic

11

alcohol can either be straight or Dbranched, primary or
secondary, and generally contains from 6 to 22 carbon atoms.
Particularly preferred are the condensation products of
alcohols having an alkyl group containing from 8 to 20 carbon
atoms with from about 2 to about 10 moles of ethylene oxide
per mole of alcohol.

Nonionic ethoxvlated/propoxvlated fatty alcohol surfactant

The ethoxylated Cg-Cig fatty alcohols and Cg-C;g mixed
ethoxylated/propoxylated fatty alcohols are suitable
surfactants for use herein, particularly where water soluble.
Preferably the ethoxylated fatty alcohols are the Cjp0-Cjisg
ethoxylated fatty alcohols with a degree of ethoxylation of
from 3 to 50, most preferably these are the Cy12-Cig
ethoxylated fatty alcohols with a degree of ethoxylation from
3 to 40. Preferably the mixed ethoxylated/propoxylated fatty
alcohols have an alkyl chain length of from 10 to 18 carbon
atoms, a degree of ethoxylation of from 3 to 30 and a degree
of propoxylation of from 1 to 10.

Nonionic EO/PO condensates with propylene glycol

The condensation products of ethylene oxide with a
hydrophobic base formed by the condensation of propylene oxide
with propylene glycol are suitable for use herein. The
hydrophobic portion of these compounds preferably has a
molecular weight of from about 1500 to about 1800 and exhibits
water insolubility. Examples of compounds of this type
include certain of the commercially-available PluronicT™

surfactants, marketed by BASF.

Nonionic EO condensation products with propylene
oxide/ethylene diamine adducts

The condensation products of ethylene oxide with the
product resulting from the reaction of propylene oxide and
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ethylenediamine are suitable for use herein. The hydrophobic

moiety of these products consists o©of the reaction product of
ethylenediamine and excess propylene oxide, and generally has
a molecular weight of from about 2500 to about 3000. Examples
of this type of nonionic surfactant include certain of the
commercially available TetronicT™ compounds, marketed by BASF.

Nonionic alkylpolysaccharide surfactant

Suitable alkylpolysaccharides for use herein are
disclosed 1in U.S. Patent 4,565,647, Llenado, issued January
21, 1986, having a hydrophobic group containing from about 6
to about 30 carbon atoms, preferably from about 10 to about 16
carbon atoms and a polysaccharide, e.g., af polyglycoside,
hydrophilic group containing from about 1.3 to about 10,
preferably from about 1.3 to about 3, most preferably from
about 1.3 to about 2.7 saccharide units. Any reducing
saccharide contalining 5 or 6 carbon atoms can be used, e.qg.,
glucose, galactose and galactosyl moieties can be substituted
for the glucosyl moieties. (Optionally the hydrophobic group
1s attached at the 2-, 3-, 4-, etc. positions thus giving a
glucose or galactose as opposed to a glucoside  or
galactoside.) The i1intersaccharide bonds can be, e.g., between
the one position of the additional saccharide units and the
2-, 3-, 4-, and/or 6- positions on the preceding saccharide

units.

The preferred alkylpolyglycosides have the formula
RZO(CnHZnO)t(glycosyl)x

wherein R2 is selected from the group consisting of alkyl,
alkvlphenyl, hydroxyalkyl, hydroxyalkylphenyl, and mixtures
thereof in which the alkyl groups contain from 10 to 18,
preferably from 12 to 14, carbon atoms; n is 2 or 3; t 1s from
0 to 10, preferably 0, and X is from 1.3 to 8, preferably from
1.3 to 3, most preferably from 1.3 to 2.7. The glycosyl 1is

preferably derived from glucose.
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Nonionic- fatty acid amide surfactant

Fatty acid amide surfactants suitable for use herein are
those having the formula: RGCON(R7)2 wherein R® is an alkyl

group containing from 7 to 21, preferably from 9 to 17 carbon
atoms and each R/ 1s selected from the group consisting of
hydrogen, C1-C4 alkyl, C3-C4 hydroxyalkyl, and -(CoH40)«H,
where x 1s in the range of from 1 to 3.

Amphoteric surfactant

Suitable amphoteric surfactants for use herein include

the amine oxide surfactants and the alkyl amphocarboxylic
acids.

A sultable example of an alkyl aphodicarboxylic acid for

use herein 1is Miranol (TM) C2Z2M Conc. manufactured by Miranol,
Inc., Dayton, NJ.

Amine Oxide surfactant

Amine oxides useful herein include those compounds having
the formula R3(OR4)xN0(R5)2 wherein R3 is selected from an
alkyl, hydroxyalkyl, acylamidopropoyl and alkyl phenyl group,
or mixXtures thereof, containing from 8 to 26 carbon atoms,
preferably 8 to 18 carbon atoms; R4 is an alkylene or
hydroxyalkylene group containing from 2 to 3 carbon atomns,
preferably 2 carbon atoms, or mixtures thereof; x is from 0 to
5, preferably from 0 to 3; and each R® is an alkyl or
hydyroxyalkyl group containing from 1 to 3, preferably from 1
to 2 carbon atoms, or a polvethylene oxide group contalning
from 1 to 3, preferable 1, ethylene oxide groups. The R>
groups can be attached to each other, e.g., through an oxygen
or nitrogen atom, to form a ring structure.

These amine oxide surfactants 1in particular include Cjp-
Cig alkyl dimethyl amine oxides and Cg-Cig alkoxy ethyl
dihydroxyethyl amine oxides. Examples of such materials
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include -dimethyloctylamine oxide, diethyldecylamine oxide,
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bis- (2-hydroxyethyl)dodecylamine oxide, dimethyldodecylamine
oxide, dipropyltetradecylamine oxide,
methylethylhexadecylamine oxlde, dodecylamidopropyl
dimethylamine oxide, cetyl dimethylamine oxide, stearyl
dimethylamine oxide, tallow dimethylamine oxide and dimethyl-
2-hydroxyoctadecylamine oxide. Preferred are Cj0-C3g alkyl
dimethylamine oxide, and Cypg-31g acylamido alkyl dimethylamine
oxlde.

Zwltterionic surfactant

Zwitterionic surfactants can also be incorporated into
the detergent compositions hereof. These surfactants can be
broadly described as derivatives of secondary and tertiary
amines, derivatives of heterocyclic secondary and tertiary
amines, or derivatives of quaternary ammonium, gquaternary
phosphonium or tertiary sulfonium compounds. Betaine and
sultaine surfactants are exemplary zwitterionic surfactants
for use hereiln.

Betaine surfactant

The betaines useful herein are those compounds having the
formula R(R')2N+R2COO"‘ wherein R 1s a Cg-Cyg hydrocarbyl
group, preferably a Cy109-Cig alkyl group or Cyp-1¢ acylamido
alkyl group, each R is typically Ci1-C3 alkyl, preferably
methyl,m and RZ is a C1-Cgs hydrocarbyl group, preferably a Cq-
C3 alkylene group, more preferably a C7-Co alkylene group.
Examples of suitable betaines include coconut
acylamidopropyldimethyl betaine; hexadecyl dimethyl betaine;
Ci12-14 acylamidopropylbetaine; Cg.j14 acylamidohexyldiethyl
betaine; 4[C14-16 acylmethylamidodiethylammonio]-1-
carboxybutane; Ci16-18 acylamidodimethylbetaine; Ci12-16
acylamidopentanediethyl-betaine; [C12-16
acylmethylamidodimethylbetaine. Preferred betaines are Cjio-18
dimethyl-ammonio hexanoate and the Cjp-18 acylamidopropane (or
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ethane) -dimethyl (or diethyl) betaines. Complex betaine
surfactants are also suitable for use herein.

’ s
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Sultaine surfactant

The sultaines useful herein are those compounds having
the formula (R(R1)2N+R2803" wherein R 1s a Cg-Cjg hydrocarbyl
group, preferably a Ci0-Cy¢ alkyl group, more preferably a
Ci12-C13 alkyl group, each Rl is typically C1-C3 alkyl,
preferably methyl, and RZ is a C1-Cg hydrocarbyl group,
preferably a Cy-C3 alkylene or, preferably, hydroxyalkylene

group.

Ampholytic surfactant

Ampholytic surfactants can be incorporated into the
detergent compositions herein. These surfactants can be
broadly described as aliphatic derivatives of secondary or
tertiary amines, or aliphatic derivatives of heterocyclic
secondary and tertiary amines 1n which the aliphatic radical
can be straight chain or branched.

Cationic surfactants

Cationic surfactants can also be used in the detergent
compositions herein. Suitable cationic surfactants include the
quaternary ammonium surfactants selected from mono Cg-Cig,
preferably Cg=Cio N-élkyl or alkenyl ammonium surfactants
wherein the remaining N positions are substituted by methyl,

hydroxyethyl or hydroxypropyl groups.

Builder compound

The detergent compositions of the present 1invention may
contain as a principal detergent component a builder compound.
A builder compound 1is a preferred component of machine
dishwashing and laundry compositions in accord with the
invention and is typically present at a level of from 1% to
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80% by weight, preferably from 10% to 70% by weight, most
preferably from 20% to 60% weight of the composition.

Compositions for wuse 1n manual dishwashing methods
contailin, at most, low levels of Dbuilder compounds.
Preferably, a builder compound 1s 1ncorporated 1in manual
dishwashing compositions at a level of no more than 1.5% by
weight of the composition.

The builder compounds may be water soluble or largely
water insoluble. Water soluble bullders are preferred when the
compositions are dishwashing, especially machine dishwashing
bompositions and rinse ald compositions.

Suitable builder compounds 1nclude the water soluble
monomeric polycarboxylates, or their acid forms, homo or
copolymeric polycarboxylic acids or thelr salts 1in which the
polycarboxylic acid comprises at least two carboxylic radicals
separated from each other by not more that two carbon atoms,
carbonates, bicarbonates, borates, phosphates, silicates and
mixtures of any of the foregoing.

The carboxylate or polycarboxylate bullder can |Dbe
momomeric or oligomeric in type although monomeric
polycarboxylates are generally preferred for reasons of cost
and performance.

Suitable carboxylates containing one carboxy group
include the water soluble salts of lactic acid, glycolic acid
and ether derivatives thereof. Polycarboxylates containing two
carboxy groups include the water-soluble salts of succinic
acid, malonic acid, (ethylenedioxy) diacetic acid, maleilc
acid, diglycolic acid, tartaric acid, tartronic acld and
fumaric acid, as well as the ether carboxylates and the
sulfinyl carboxylates. Polycarboxylates containing three
carboxy groups include, in particular, water-soluble citrates,
aconitrates and citraconates as well as succinate derivatives
such as the carboxymethyloxysuccinates described 1in British
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Patent No. 1,379,241, lactoxysuccilinates described in British

Patent No. 1,389,732, and aminosuccinates described 1in
Canadian Patent No. 973,771, and the oxypolycarboxylate
materials such as 2-oxa-1l,1,3-propane tricarboxylates

described in British Patent No. 1,387,447.

Polycarboxylates containing four carboxy groups include
oxydisuccinates disclosed in British Patent No. 1,261,829,

1,1,2,2-ethane tetracarboxylates, 1,1,3,3-propane
tetracarboxylates and 1,1,2,3-propane tetracarboxylates.
Polycarboxylates containing sulfo substituents include the
sulfosuccinate derivatives disclosed in British Patent Nos.
1,398,421 and 1,398,422 and in U.S. Patent No. 3,936,448, and

the sulfonated pyrolysed citrates described in British Patent
No. 1,439,000.

‘Alicyclic and  heterocyclic polycarboxylates include
cyclopentane-cis,cis,clis~-tetracarboxylates, cyclopentadienide
pentacarboxylates, 2,3,4,5-tetrahydrofuran - c¢is, c¢cis, cis-
tetracarboxylates, 2,35-tetrahydrofuran - cis - dicarboxylatés,
2,2,5,5-tetrahydrofuran - tetracarboxylates, 1,2,3,4,5,6~-
hexane - hexacarboxylates and carboxymethyl derivatives of
polvhydric alcohols such as sorbitol, mannitol and xylitol.
Aromatic polycarboxylates include mellitic acid, pyromellitic

acid and the phthalic acid derivatives disclosed in British
Patent No. 1,425,343.

Of the above, the preferred polycarboxylates are
hydroxycarboxylates containing up to three carboxy groups per
molecule, more particularly citrates. '

The parent acids of the monomeric or oligomeric
polycarboxylate chelating agents or mixtures thereof with
their salts, e.g. citric acid or citrate/citric acid mixtures
are also contemplated as useful builder components.

Borate builders, as well as builders containing borate-
forming materials that can produce borate under detergent
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storage -Oor wash conditions can- axl-so be used but are not
preferred at wash conditions less that about 50°C, especially
less than about 40°C.

Examples of carbonate builders are the alkaline earth and
alkali metal carbonates, including sodium carbonate and
sesqui-carbonate and mixtures thereof with ultra-fine calcium
carbonate as disclosed 1n German Patent Application No.
2,321,001 published on November 15, 1973.

Specific examples o©of phosphate builders are the alkali
metal tripolyphosphates, sodium, potassium and ammonium
pyrophosphate, sodium and potassium and ammonium
pyrophosphate, sodium and potassium orthophosphate, sodium
polymeta/phosphate 1in which the degree of polymerization
ranges from about 6 to 21, and salts of phytic acid.

Suitable silicates 1include the water soluble sodium
silicates with an Si0Oy: Nas0 ratio of from 1.0 to 2.8, with
ratios of from 1.6 to 2.4 being preferred, and 2.0 ratio being
most preferred. The silicates may be in the form of either
the anhydrous salt or a hydrated salt. Sodium silicate with
an SiO»: Na»0 ratio of 2.0 is the most preferred silicate.

Silicates are préferably present 1in machine dishwashing
detergent compositions in accord with the invention at a level
of from 5% to 50% by weight of the composition, more

preferably from 10% to 40% by weight.

Examples of less water soluble buillders 1include the
crystalline layered silicates and the largely water 1insoluble

sodium aluminosilicates.

Crystalline layered sodium silicates have the general

formula
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wherein M is sodium or hydrogen, X is a number from 1.9 to 4
and y 1s a number from 0 to 20. Crystalline layered sodium
silicates of this type are disclosed in EP-A-0164514 and
methods for their preparation are disclosed in DE-A-3417649
and DE-A-3742043. For the purpose of the present invention, x
in the general formula above has a value of 2, 3 or 4 and is
preferably 2. The most preferred material is 0-Na->Sis0sg,
avallable from Hoechst AG as NaSKS-6.

The crystalline layered sodium silicate material is
preferably present in granular detergent compositions as a
particulate in intimate admixture with a solid, water-soluble
ionisable material. The solid, water-soluble ionisable
material is selected from organic acids, organic and inorganic
acld salts and mixtures thereof.

Sulitable aluminosilicate zeolites have the unit cell
formula Na,[(AlOjy),(SiOs)y]. XH>O0 wherein z and y are at
least 6; the molar ratio of z to y is from 1.0 to 0.5 and X is
at least 5, preferably from 7.5 to 276, more preferably from
10 to 264. The aluminosilicate material are in hydrated form
and are preferably crystalline, containing from 10% to 28%,
more preferably from 18% to 22% water in bound form.

The aluminosiiicate ion exchange materials can Dbe
naturally occurring materials, but are preferably
synthetically derived. Synthetic crystalline aluminosilicate
ion exchange materials are available under the designations
Zeolite A, Zeolite B, Zeolite P, Zeolite X, Zeocilte MAP,
Zeolite HS and mixtures thereof. Zeolite A has the formula

Na 12 [AlO2) 12 (S1032)12]. xH2O0

wherein x 1s from 20 to 30, especially 27. Zeolite X has the
formula Nagg [ (AlO2)gg(Si02)106]. 276 H»O.
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Organic Eolxgeric compound

Organic polymeric compounds are particularly preferred
components of the detergent compositions in accord with the
invention. The polymeric compounds prevent the deposition of
the breakdown products of enzymatic soil degradation on

articles in the wash.

By organic polymeric compound it is meant essentially any
polymeric organilc compound commonly used as dispersants, and
anti-redeposition and soil suspension agents 1in detergent

compositions.

Organic polymeric compound 1s typically incorporated in the
detergent compositions of the invention at a level of from
0.1% to 30%, preferably from 0.5% to 15%, most preferably from
1% to 10% by weight of the compositions.

Examples of organic polymeric compounds include the water
soluble organic homo- or co-polymeric polycarboxylic aclds or
their salts in which the polycarboxylic acid comprises at
least two carboxyl radicals separated from each other by not
more than two carbon atoms. Polymers of the latter type are
disclosed in GB-A-1,596,756. Examples of such salts are
polyacrylates qf MWt 2000-5000 and their copolymers with
maleic anhydride, such copolymers having a molecular weight of
from 20,000 to 100,000, especially 40,000 to 80,000.

Other suitable organic polymeric compounds include the
polymers of acrylamide and acrylate having a molecular weight
of from 3,000 to 100,000, and the acrylate/fumarate copolymers
having a molecular weight of from 2,000 to 80,000.

The polyamino compounds are useful herein including those
derived from aspartic acid such as those disclosed in EP-A-
305282, EP-A-305283 and EP-A-351629.
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Other organilc polymeric  compounds suitable for
incorporation in the detergent compositions herein 1include
cellulosé derivatives such as methylcellulose,
carboxymethylcellulose and hydroxyethylcellulose.

Further useful organic polymeric compounds are the
polyethylene glycols, particularly those of molecular welght
1000-10000, more particularly 2000 to 8000 and most preferably

about 4000.

Lime soap dispersant comgound

The compositions of the invention may contain a lime soap
dispersant compound, which has a lime soap dispersing power
(LSDP), as defined hereinafter of no more than 8, preferably
no more than 7, most preferably no more than 6. The lime soap
dispersant compound is preferably present at a level of from
0.1% to 40% by weight, more preferably 1% to 20% by weight,
most preferably from 2% to 10% by weight of the compositions.

A lime soap dispersant is a material that prevents the
precipitation of alkali metal, ammonium Or amine salts of
fatty acids by calcium or magnesium ions. A numerical measure
of the effectiveness of a lime soap dispersant is given by the
lime soap dispersing power (LSDP) which 1is determined using

H.C. Borghetty and C.A. Bergman, J. Am. Oil. Chem. Soc.,
volume 27, pages 88-90, (1950). This lime soap dispersion
test method is widely used by practitioners in this art field
being referred to , for example, in the following review
articles: W.N. Linfield, Surfactant Science Series, Volume 7,
p3; W.N. Linfield, Tenside Surf. Det. , Volume 27, pageslsSO-
161, (1990); and M.K. Nagarajan, W.F. Masler, Cosmetics and
Toiletries, Volume 104, pages 71-73, (1989). The LSDP 1s the
% weight ratio of dispersing agent to sodium oleate required
to disperse the lime soap deposits formed by 0.025g of sodium
oleate in 30ml of water of 333ppm CaCO3 (Ca:Mg=3:2) equivalent

hardness.
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Surfactants having good lime soap dispersant capability
will include certain amine oxides, betaines, sulfobetailnes,
alkyl ethoxysulfates and ethoxylated alcohols.

Exemplary surfactants having a LSDP of no more than 8 for
use in accord with the invention include Cj;g-Cig dimethyl

amine oxide, C32-C1g alkyl ethoxysulfates with an average
degree of ethoxylation of from 1-5, particularly C;2-Cj5 alkyl

ethoxysulfate surfactant with a degree of ethoxylation of
about 3 (LSDP=4), and the Cy13-Cyg5 ethoxylated alcohols with an
average degree of ethoxylation of either 12 (LSDP=6) or 30,
sold under the trade names Lutensol A0l2 and Lutensol A030
respectively, by BASF GmbH.

Polymeric lime soap dispersants suitable for use hereilin
are described in the article by M.K. Nagarajan and W.F.
Masler, to be found in Cosmetics and Toiletries, Volume 104,
pages 71-73, (1989). Examples of such polymeric lime soap
dispersants include certain water-soluble salts of copolymers
of acrylic acid, methacrylic acid or mixtures thereof, and an
acrylamide or substituted acrylamide, where such polymers
typically have a molecular weight of from 5,000 to 20,000.

Suds suggressing system

The detergent compositions of the invention, when -
formulated for use in machine washing compositions, preferably
comprise a suds suppressing system present at a level of from
0.01% to 15%, preferably from 0.05% to 10%, most preferably
from 0.1% to 5% by weight of the composition.

Suitable suds suppressing systems for use hereln may
comprise essentially any known antifoam compound, including,
for example silicone antifoam compounds, 2-alkyl alcanol
antifoam compounds, and paraffin antifoam compounds.

By antifoam compound it is meant herein any compound Or
mixtures of compounds which act such as to depress the foaming
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or sudsing produced by a solution of a detergent composition,
particularly in the presence of agitation of that solution.

Particularly preferred antifoam compounds for use herein
are silicone antifoam compounds defined herein as any antifoam
compound including a silicone component. Such silicone
antifoam compounds also typically contain a silica component.
The term "silicone" as used herein, and in general throughout
the industry, encompasses a variety of relatively high
molecular weight polymers containing siloxane units and
hydrocarbyl group of varlious types. Preferred silicone

antifoam compounds are the siloxanes, particularly the
polydimethylsiloxanes having trimethylsilyl end Dblocking

units.
Other suitable antifoam compounds include the
monocarboxylic fatty acids and soluble salts thereof. These

materials are described in US Patent 2,954,347, 1issued
September 27, 1960 to Wayne St. John. The monocarboxvlic
fatty acids, and salts thereof, for use as suds suppressor
typically have hydrocarbyl chains of 10 to about 24 carbon
atoms, preferably 12 to 18 carbon atoms. Suitable salts
include the alkali metal salts such as sodium, potassium, and
lithium salts, and ammonium and alkanolammonium salts.

Other suitable antifoam compounds include, for example,
high molecular weight hydrocarbons such as paraffin, ratty
esters (e.g. fatty acid triglycerides), fatty acid esters of
monovalent alcohols, aliphatic Cy1g-C4po ketones (e.g. stearone)
N-alkylated amino triazines such as tri- to hexa-
alkylmelamines or di- to tetra alkyldiamine chlortriazines
formed as products of cyanuric chloride with two or three
moles of a primary or secondary amine containing 1 to 24
carbcn atoms, propylene oxide, bis stearic acid amide and
monostearyl di-alkali metal (e.g. sodium, potassium, lithium)
phosphates and phosphate esters. The hydrocarbons, such as
paraffin and haloparaffin, can be utilized in liquid form.
The liquid hydrocarbons will be liquid at room temperature and
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atmospheric pressure, and will have a pour point in the range
of about -40°C and about 5°C, and a minimum boiling point not
less thaﬁ 110°C (atmospheric pressure). It 1s also known to
utilize waxy hydrocarbons, preferably having a melting point
below about 100°C. Hydrocarbon suds suppressors are
described, for example, 1in U.S. Patent 4,265,779, issued May
5, 1981 to Gandolfo et al. The hydrocarbons, thus, 1include
aliphatic, alicyclic, aromatic, and heterocyclic saturated or
unsaturated hydrocarbons having from about 12 to about 70
carbon atoms. The term "paraffin", as used 1n this suds
supressor dicussion, 1s 1lntended to 1include mixtures of true

paraffins and cyclic hydrocarbons.

Copolymers of ethylene oxide and propylene oxide,
particularly the mixed ethoxylated/propoxylated fatty alcohols
with an alkyl chain length of from 10 to l6 carbon atoms, a
degree of ethoxylation of from 3 to 30 and a degree of
propoxylation of from 1 to 10, are also suitable antifoam
compounds for use herein.

Suitable 2-alky-alcanols antifoam compounds for |use
herein have been described in DE 40 21 265. The 2-alkyl-
alcanols suitable for use herein consist of a Cg to Cig alkyl
chain carrying a terminal hydroxy group, and said alkyl chain
is substituted in the a position by a C3 to Cyg alkyl chain.
Mixtures of 2-alkyl-alcanols can be used in the compositions
according to the present invention.

A preferred suds suppressing system comprises

(a) antifoam compound, preferably silicone antifoam compound,
most preferably a silicone antifoam compound comprising

in combination

(1) polydimethyl siloxane, at a 1level of from 50% to
99%, preferably 75% to 95% by weight of the silicone

antifoam compound; and
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(ii) silica, at a level of from 1% to 50%, preferably 3%
to 25% by weight of the silicone/silica antifoam
compound;

wherein said silica/silicone antifoam compound 1is
incorporated at a level of from 5% to 50%, preferably 10%
to 40% by weight:

(b) a dispersant compound, most preferably comprising a
silicone glycol rake copolymer with a polyoxyalkylene
content of 72-78% and an ethylene oxide to propylene
oxide ratio of from 1:0.9 to 1:1.1, at a level of from
0.5 to 10%, preferably 1% to 10% by weight; a
particularly preferred silicone glycol rake copolymer of

this type is DCO0544, commercially available from DOW
Corning under the trademark DCO544;

(c) an inert carrier fluid compound, most preferably
comprising a C1g-Ci1g ethoxylated alcohol with a degree of
ethoxylation of from 5 to 50, preferably 8 to 15, at a
level of from 5% to 80%, preferably 10% to 70%, Dby
weight;

A preferred particulate suds suppressor system useful
herein comprises a mixture of an alkylated siloxane of the
type hereinabove disclosed and solid silica.

The solid silica can be a fumed silica, a precipitated
silica or a silica, made by the gel formation technique. The
silica particles suitable have an average particle size of
from 0.1 to 50 micrometers, preferably from 1 to 20
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