© 2011/001173 A1 I KO 00 R OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2011/001173 A1

(19) World Intellectual Property Organization /’@?‘?’3\
International Bureau v{ 0
Al
(43) International Publication Date \'{_5___,/
6 January 2011 (06.01.2011) PCT
(51) International Patent Classification:
C11D 3/37 (2006.01) C11D 3/386 (2006.01)

(21) International Application Number:

PCT/GB2010/051073

(22) International Filing Date:

30 June 2010 (30.06.2010)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

0911294.7 30 June 2009 (30.06.2009) GB

(71) Applicant (for all designated States except MN, US):
RECKITT BENCKISER N.V. [NL/NL]; Siriusdreet 14,
NL-2132 WT Hoofddorp (NL).

(71) Applicant (for MN only): RECKITT BENCKISER
(UK) LIMITED [GB/GB]; 103-105 Bath Road, Slough,
Berkshire SL1 3UH (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only): CORDELLINA,

Antonio [IT/IT]; Reckitt Benckiser Italia S.p.A, Piazza
San Nicolo' 12/3, 1-30034 Mira (IT). KIELHOLZ, Juer-
gen [DE/IT]; Reckitt Benckiser Italia S.p.A., Piazza San
Nicolo' 12/3, 1-30034 Mira (IT). LATINI, Alessandro
[IT/IT]; Reckitt Benckiser Italia S.p.A, Piazza San Nicolo'
12/3, 1-30034 Mira (IT). PATTARELLO, Luca [IT/IT];
Reckitt Benckiser Italia S.p.A., Piazza San Nicolo' 12/3,
1-30034 Mira (IT).

(74) Agents: BOWERS, Craig et al.; Reckitt Benckiser Cor-
porate Services Limited, Legal Department - Patents
Group, Dansom Lane, Hull, Humberside HUS 7DS (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: COMPOSITION

(57) Abstract: A liquid detergent composition comprises: (a) from about 0.01% to about 5% by weight of a cellulase enzyme; and
(b) from about 0.001% to about 5% by weight polyvinylpyrrolidone (PVP) or salt thereof, or mixtures thereof, wherein said
polyvinylpyrrolidone or salts thereof have an average molecular weight of from 20000 to 60000.



WO 2011/001173 PCT/GB2010/051073

COMPOSITION

The present invention relates to a detergent composition.

Detergent compositions {especially laundry detergents) have
to be able to provide many functions within the overall
cleaning operation, such as soil removal, water softening,
fabric softening and so on. Furthermore the functions have
to be provided with a view to external considerations such
as ease of use, formulation stability, and environmental
considerations.

Qf the external factors one of ever increasing importance
is that of environmental considerations. The effect of
household effluent discharges, even following processing,
into water features such as rivers, lakes and seas can no
longer be ignored.

However, the simple removal of some of components from the
detergent formulation as a result of their detrimental en-
vironmental impact is no so straightforward. The loss of
certain components cannct be readily tolerated due to the
impact that such a loss leaves on the remaining formula-
tion. This loss is generally reflected in overall poorer
performance on certain aspects of the washing operation.
Other negative factors (such as reduced stability) may also
come into play.

The impact of these considerations is strongly felt in the
area of soil suspension. This is a required / desired part
of a laundry washing operation as soil suspension agents
prevent the re-deposition of soils back onto the item {fab-
ric) being cleaned. The simple removal o©f scil suspensicn
agents 1is typically reflected in that the items being
cleaned show a larger tendency towards graying / discolora-
tion which is aesthetically unpleasing as well as being in-
dicative of a poor cleaning operatiocn.

An additional issue affecting the performance of laundry
detergent is that of water consumption in domestic washing
machines. The amount of water used in a typical wash cycle
is continually being lowered for environmental and cost
reasons (an increasing issue since most consumers are now
charged per unit of water used). More economical (in terms
of water) laundry washing machines present a concern since
the s0il removed from the clothing being washed 1is more
concentrated in the wash liquor and thus imparts a larger
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re-~deposition effect on clothing being washed. It is an
escalating problem to address performance of laundry deter-
gents with lower machine water consumption.

It is an object of the present invention to obviate / miti-
gate the problems cutlined above.

According to a first aspect of the invention there is pro-
vided a liquid detergent composition comprising:

(a) from about 0.01% to about 5% by weight of a cellulase
enzyme; and

(b) £rom about 0.001% to about 5% by weight polyvinylpyr-
rolidone (PVP) or salt thereof, or mixtures thereof,
wherein said polyvinylpyrrolidone or salts thereof have an
average molecular weight of from 20000 to 60000.

It has surprisingly been found that the composition of the
invention provides an excellent soil removal / suspension
ability in a laundry washing operation. Without wishing to
be limited by theory it is proposed that this effect arises
due to a synergistic combination of the PVP and cellulase
enzyme. Also the composition 1s unexpectedly advantageous
in that it is readily biocdegradable

Further, the invention is also directed {in a second aspect)
to the use of the above-described compositions as a laundry
detergent, detergent booster, stain treater, laundry
detergent, etc.

The use is particularly suited to the enhancement of soil
suspending performance in a laundry washing operation.

Preferably the composition is free of polyacrylate polymer
and / or carboxymethyl cellulose.

Preferably the composition is free of bleach and / or phos-
phate based buillders.

Generally the composition comprises the cellulase enzyme in
an amount of 0.1% to about 1% by weight, most preferably
about 0.5% by weight.

Preferably the cellulose enzyme comprises a cellulose en-
zyme supplied under the Trade Name Endolase {(e.g. Endolase
5000L), (available from Novozymes}.
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Generally the composition comprises the PVP in an amount of
0.1% to about 2% by weight, most preferably about 1.5% by
weight.

Preferably the PVP has a molecular weight of about 40000.

Preferably the PVP is supplied under the Trade Name Sokalan
(e.g. Sokalan HP33), ({(available from BASF).

Additional Enzymes

Further enzymes suitable for wuse in the compositions
include protease and amylase enzymes.

The proteolytic enzymes suitable for the present
compositions include the wvarious commercial liquid enzyme
preparations which have been adapted for use in association
with detergent compositions. Enzyme preparations in
powdered form are also useful although, as a general rule,
less convenient for incorporation into liquid compositions.
Suitable liquid enzyme preparations include “Alcalase”,
“Savinase”, “Liquanase” and “Esperase”, all trademarked
products sold by Novo Industries, Copenhagen, Denmark, and
“Maxatase”, “Maxacal”, “Purafect Prime” and “AZ-Protease”
and “Properase” sold Dby Gist-Brocades, Delft, The
Netherlands.

Among the suitable alpha-amylase liquid enzyme preparations
are those sold by Novo Industries and Gist-Brocades under
the tradenames “Stainzyme”, “Termamyl” and “Maxamyl”,
respectively.

Mixtures of proteolytic and amylase enzymes can and often
are used to assist in removal of different types of stains.

The proteclytic enzyme and/or amylase enzyme will normally
be present in the compositions in an effective amount in
the range of from about 0.05% to about 5%, preferably from
about 0.5% to about 2%, by weight of the composition.
Generally, lower levels of amylase are required.

Enzyme Stabilisers

Preferably a salt of the hydroxycarboxylic acid such as
sodium c¢itrate which is preferred because of 1its ready
availability and contribution to improving physical to
improving the physical stability of the composition - i.e.,
preventing phase separation, as well as providing efficacy
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against oxidizable stains, e.g., coffee and wine stains.
However, other hydroxydi- or hydroxytri-carboxylic acids
can be employed, such as malic acid, tartaric acidg,
isocitric acid or tri-hydroxyglutaric acid. The preferred
sodium citrate is conveniently used in the form of its
dihydrate. Alternatively, citric acid itself may be used
in formulating the compositions. However, since the
compesitions are at an alkaline pH, the hydroxydi- or
hydroxytri-carboxylic acid will be present in its ionized
salt state. This ingredient is used in an amount ranging
of about 5% to about 20% of the entire enzyme-containing
composition, preferably amounts of from 8% to 15%, and more
preferably in amounts of from 10% to 13%.

An alkali metal chloride, preferably calcium chloride.
This ingredient is wused in an amount of from about 2% to
aboul 15% bdsed on Lhe welghl of Llie eullie elnzylne-
containing composition, preferably, the chloride ingredient
is used 1in amounts ranging from 4% to 12%, and more
preferably from 5% to 8%.

Surfactant

Preferably the composition contains from about 10% to about

20% of a nonionic surfactant. Preferred examples of
nonilonic surfactants include Cg—-Cig alcohol alkoxylated with
5 to Tmoles of ethylene oxide. A wide wvariety of

alkoxylated fatty alcohols are known to the art and these
vary considerably in HLB (hydrophile-lipophile balance).
For purposes of this invention, it is preferable to employ
an alkoxylated alcohol which is relatively hydrophobic.
Preferred surfactants are fatty alcohols having from about
8 about 15 carbon atoms, alkoxylated with about 5 to 7
moles of ethylene oxide. A particularly preferred
surfactant is that sold under the trademark Lialet 125 and
has a formulation of C15-Cis alcohols alkexylated with 7
moles of ethylene oxide.

Preferably the composition contains from about 10% to about
20% of an anionic surfactant. Preferred examples of ani-
onic surfactants include straight-chained or branched alkyl
sulfates and alkyl poclyalkoxylated sulfates, also known as
alkyl ether sulfates. Such surfactants may be produced by
the sulfation of higher Cg—Cyo fatty alcohols.

Other =xamples of primary alkyl sulfate surfactants are
those of formula:
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ROSO5; M*

wherein R 1s a linear Cg-Cyzy hydrocarbyl group and M is a
water-solubilising catiocn. Preferably R 1is Cy30-Cis alkyl,
for example Ci12-Cis, and M is alkali metal such as lithium,
sodium or potassium.

Examples of secondary alkyl sulfate surfactants are those
which have the sulfate moiety on a "backbone" of the mole-
cule, for example those of formula:

CH; (CHa) n (CHOSO3™M") (CH3) ,CHs
wherein m and n are independently 2 or more, the sum of min
typically being 6 to 20, for example 9 to 15, and M is a
water—-solubilising cation such as lithium, sodium or potas-

sium.

Especially preferred secondary alkyl sulfates are the (2,3)
alkyl sulfate surfactants of formulzae:

CHz (CHz) « (CHOSO;™M*) CH3 and

CH; (CHz) x (CHOSO3™M") CH,CHs

for the 2-sulfate and 3-sulfate, respectively. In these
formulae x is at least 4, for example 6 to 20, preferably
10 to 16. M is cation, such as an alkali metal, for exam-

ple lithium, sodium or potassium.

Examples of alkoxylated alkyl sulfates are ethoxylated al-
kyl sulfates of the formula:

RO (C2H40) ;503" M"

wherein R is a Cg-Cyy alkyl group, preferably Cip—-Cig such as
a C12-Ci6, n 1is at least 1, for example from 1 to 20, pref-
erably 1 to 15, especially 1 to 6, and M is a salt-forming
cation such as 1lithium, sodium, potassium, ammonium, al-
kylammonium or alkanolammonium. These compounds can pro-
vide especially desirable fabric cleaning performance bene-
fits when used in combination with alkyl sulfates.

The alkyl sulfates and alkyl ether sulfates will generally
be used in the form of mixtures comprising wvarying alkyl
chain lengths and, if present, varying degrees of alkoxyla-
tion.
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Other anionic surfactants which may be employed are salts
of fatty acids, for example Cg-Ci;3 fatty acids, especially
the sodium potassium or alkanolammonium salts, and alkyl,
for example (Cg—Cis, benzene sulfonates.

Additional

To bring the pH to within the desired range of a sufficient
amount of an acid or an akali is added to adjust the pH.

The compositions of this invention desirably also contain
at least one organic solvent which is preferably water-
miscible, Such useful organic solvents include: the
linear alcoheols such as ethanol, isopropancl and the
isomers of butanol; diols; glycols such as ethylene glycol,
rropylene glycol and hexylene glycol; glycol ethers, etc.
Low moleculat weighl soulvenls, 1.e., Lhuse lfrowm 1 Lo 8
carbon atoms, are preferred. Particularly preferred
solvents are propylene glycol and glycercl.

The composition additionally comprises up to 10%wt, 8% wt,
6%wt, 4%wt, 2%wt, 1%wt or 0.5%wt of minor. ingredients
selected from one or more of the following: dye, fragrance,
preservative, optical brightener, dye transfer inhibitor or
a bittering agent.

In order to provide desirabkle rheologic characteristics to
the composition of this invention, thickeners should be
added. These include polymeric substances which function
as viscosity stabilizers and aid in enzyme stabilization.
Exemplary of such polymeric compositions are polyacrylic

acid, polymethacrylic acid, acrylic/methacrylic acid
copolymers, hydrolyzed polyacrylamide, hydrolyzed
polymethacrylamide, hydrolyzed polyacrylonitrile,

hydrolyzed polymethacrylonitrile, etc. Water soluble salts
or partial salts of these polymers, as well as their
respective alkali metal or ammonium salts can also be used.
A preferred polymeric substance is sold under the trademark
Polygel DA, which is a polyacrylic acid having a meclecular
weight greater than 1,000,000. These polymers are used in
amounts ranging from about 0.1% to 1%, preferably about
0.4%.

A preferred thickening agent is xanthan gum which may be
present in an amount of from between 0.1% and 0.5%,
preferably about 0.3%. In addition to providing beneficial
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viscosity characteristics to the compositions, xanthan gum
also assists in the removal of certain stains.

The compositions of this invention may also include one ox
more of the usual additives usually present in compositions
of this type. Such additives include perfumes, dyes,
preservatives, antibacterial agents, flucorescent whitening
agents, pigments, etc.

Suitable preservatives include the isothiazolinones sold
under the trademark Kathon DP3 and available from Rohm &
Haas.

The compesitions may also comprise suspended particles
which differ in colour or shade from the aqueous ligquid
composition. These particles (speckles) can serve an
aesthetic purpose and can also provide an additional amount
of an agent to the compositicn. Speckles can be present in
amounts ranging from about 0.01 to about 1.0 weight
percent. Typically, they will consist of a solid material
which can function as an additional stabilizing agent, a
coating which melts at a suitable temperature, and a small
amount of dye.

The amount of water present in the compositicon is at least
30%wt, 40%wt, or 50%wt.

The invention is further illustrated with reference to the
following non-limiting Examples.
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Examgles

The

following formulation was

tested in a

PCT/GB2010/051073

wash program

(40min. Temp.40°C, soils Empa 116 - Empa 104, switch EMPA
221) at 75g in 151 of water.
Component Wt%

Calcium chloride 0.03

Citric Acid (50%) 3.0

Sodium Hydroxide (48%) 3.6

Sodium Sulfite 0.1

TEA (99%) 3.0

Glycerol 21.0

Ethanol 1.0

ELS (26%) 42,0

Coconut Acids 5.0

Rokanol 14.0

DTPMP C {32.5% 2.0

BIT 20% 0.15

Dye 0.05

Perfume WD4 FM 2433 0.25

Protease 0.9

Amylase 0.3

Cellulase (Endolase 5000L) 0.1

BVP {(30%) 0.5

water To 100
After 5 washes the L-Value was 79.9, this compared
favorably with a commercially available powder detergent
which had an L-Value of 81.7.
After 10 washes the L-Value was 77.4, this compared
favorably with a commercially awvailable powder detergent

which had

an L-Value of 79.2.
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CLAIMS

1. According to a first aspect of the invention there is
provided a liquid detergent composition comprising:

{a} from about 0.01% to about 5% by weight of a cellulase
enzyme; and

(b) from about 0.001% to about 5% by weight polyvinylpyr-
rolidone (PVP)or salt thereof, or mixtures thereof, wherein
said polyvinylpyrrolidone or salts thereof have an average
nmolecular weight of from 20000 to 60000.

2. A composition according to claim 1, wherein the composi-
tion is free of polyacrylale polymer and / or carboxymelhyl
cellulose.

3. A composition according to claim 1 or 2, wherein the
composition is free of bleach and / or phosphate based
builders.

4. A composition according to claim 1,2 or 3, wherein the
composition comprises the cellulase enzyme in an amount of
about 0.5% by weight.

5. A composition according to any one of the preceding
claims, wherein the composition comprises the polyvinylpyr-
rolidone or salt thereof in an amount of about 1.5% by
welght.

6. The use of the composition according to any one of claims
1 to 5 as a laundry detergent, detergent booster, stain
treater, laundry detergent.
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