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DETERGENT COMPOSITION

TECHNICAL FIELD

The present invention is in the field of detergent, especially in the field of automatic

dishwashing detergent. More specifically, the invention relates to a neutral automatic

dishwashing composition comprising an acidifying particle which comprises an

aminocarboxylic builder. The composition provides excellent cleaning and finishing.

BACKGROUND OF THE INVENTION

Traditionally automatic dishwashing detergents are highly alkaline. High alkalinity can cause

filming and spotting and it can also contribute to machine and dishware/tableware corrosion and

deterioration. For example, colouring issues on metal articles, discolouration on pattern on glass

and ceramic items, etc.

In order to overcome the drawbacks associated to high alkalinity, automatic dishwashing

detergents need to include ingredients capable to manage filming and spotting issues and glass

and metal care ingredients, this amounts to an added cost and complexity to the detergent.

These ingredients can often interact with other detergent actives diminishing the cleaning

activity thereof.

Thus the objective of the present invention is to design an automatic dishwashing detergent

without the above drawbacks.

SUMMARY OF THE INVENTION

According to a first aspect of the invention there is provided a neutral automatic dishwashing

detergent composition. By "neutral automatic dishwashing detergent composition" is

understood a detergent composition having a pH of from about 5 to about 8, preferably from

about 5.5 to about 7.8 and preferably from about 6 to about 7.7, most preferably from about 6.5

to about 7.5; when dissolved 1:100 (wt:wt, composition: water) in de-ionised water at 20C,

measured using a conventional pH meter.



The composition comprises an acidifying particle, thus it may not be necessary to add further

acidifying agents to the composition to obtain the desired neutral pH. The acidifying particle

comprises an aminocarboxylic builder. It is known that particles containing aminocarboxylic

builders can be very hygroscopic and present very poor mechanical and physical properties. The

particle for use in the composition of the invention presents very good mechanical and physical

properties. The particle has a low hygroscopicity and cake strength. Cake strength indicates the

tendency that a particle has to cake and not flow freely. The detergent composition of the

invention is very stable even under high humidity and temperature conditions and provide very

good results in terms of cleaning and finishing, in particular shine.

The term "particle" as used herein includes a single particle and a plurality of particles. For the

purpose of the present invention the term "aminocarboxylic builder" includes aminocarboxylic

acids, salts and derivatives thereof. Preferably the aminocarboxylic builder is an

aminopolycarboxylic builder, more preferably a glycine-N,N-diacetic acid or derivative of

general formula MOOC-CHR-N(CH 2COOM)2 where R is CI -12 alkyl and M is alkali metal.

Especially preferred aminocarboxylic builder for use herein is methylglycine diacetic acid.

Partially neutralized methylglycine diacetic acid is also suitable for use in the acidifying particle.

Preferably the acidifying particle comprises a mineral acid, more preferably the acid is sulphuric

acid. Particles comprising sulphuric acid present good physical properties.

The acidifying particle of the invention is preferably a highly active particle comprises a high

level of aminocarboxylic builder. This allows for space optimization in the detergent of the

invention.

Preferably, the detergent of the invention is phosphate free. In preferred embodiments the

composition comprises a polymer, preferably the polymer is a sulfonated polymer. This further

contributes to improve the shine provided by the composition of the invention.

According to a second aspect of the invention, there is provided detergent composition

comprising an acidifying particle, the particle comprising an aminocarboxylic builder obtainable

by a process comprising the steps of:



a) providing a solution containing an aminocarboxylic builder;

b) adding an acidifying agent to form a mixture; and

c) converting the mixture resulting from step b) into particles having a pH of from about 2

to about 6 as measured in 1% aqueous solution at 2CPC.

The particle of the invention is obtainable, preferably obtained, by a process comprising the

steps of:

a) providing a solution comprising the aminocarboxylic builder. The solution is preferably

aqueous and comprises at least about 5% of the builder, preferably between about 20 and

about 80%, more preferably between about 25 and about 60%, most preferably between

about 30 and about 42%, by weight of the solution of builder. Preferably the builder is

methylglycine diacetic acid (MGDA). The aminocarboxylic builder can be in acid form,

partially neutralized or in the form of a salt or derivative thereof. Aminocarboxylic

builders in acid form give rise to particles with very good moisture stability profile

b) an acidifying agent is added to the solution of step a). The acidifying agent is preferably

a mineral acid and more preferably sulphuric acid. It could also be citric acid. Sulphuric

acid has been found to further contribute to the stability of the final particle. This effect

can be used to increase the robustness of the final aminocarboxylic particle. Preferably

the final pH of the solution is from about 2 to about 6, more preferably from about 3 to

about 5 as measured at a temperature of 20C.

c) the resulting mixture from step b) is converted into particles by driving away the water.

The water is driven away by any know technique, such as drying, evaporation, etc.

The particle obtainable and preferably obtained according the above process presents very good

stability properties and robustness during handling, manufacture, storage, transport and when

they form part of detergent compositions, even in stressed detergent matrixes such as those

found in phosphate free products.

Preferably the particle has a weight geometric mean particle size of from about 400um to about

1200um, more preferably from about 500umto about lOOOumand especially from about 700umto



about 900um Preferably the particle has a low level of fines and coarse particles, in particular

less than 10% by weight of the particle are above about 1400, more preferably about 1200

and/or below about 400, more preferably about 200 urn These mean particle size and particle

size distribution further contribute to the stability of the particle and avoid segregation when

used in detergents, preferably in automatic dishwashing detergents. In especially preferred

embodiments the particle has a weight geometric mean particle size of from about 500 to about

1200um with less than about 20% by weight of the particle above about 1180um and less than

about 5% by weight of the particle below about 200um The weight geometric mean particle size

can be measured using a Malvern particle size analyser based on laser diffraction. Alternatively

sieving can be used.

In preferred embodiments the particle has a bulk density of at least 550 g/1, more preferably

from about 600 to about 1,400 g/1, even more preferably from about 700 g/1 to about 1,200 g/1.

This makes the particle suitable for use in detergent compositions, especially automatic

dishwashing detergent compositions.

In a preferred embodiment the resulting particles from step c) are dusted. This further improves

the stability and flowability of the particles.

DETAILED DESCRIPTION OF THE INVENTION

The present invention envisages an automatic dishwashing detergent composition comprising an

acidifying particle comprising an aminocarboxylic builder. The composition provides excellent

cleaning and finishing. The acidifying particle has low hygroscopicity and cake strength.

Low hygroscopicity

A particle is considered to have low hygroscopicity if on open storage under normal ambient

conditions, e.g. 2CP C and a relative humidity of 65%, it retains its consistency as flowable

particle over a period of at least one week.

Method for measuring cake strength



A smooth plastic cylinder of internal diameter 63.5 mm and length 15.9 cm is supported on a

suitable base plate. A 0.65 cm hole is drilled through the cylinder with the centre of the hole

being 9.2 cm from the end opposite the base plate.

A metal pin is inserted through the hole and a smooth plastic sleeve of internal diameter 6.35 cm

and length 15.25 cm is placed around the inner cylinder such that the sleeve can move freely up

and down the cylinder and comes to rest on the metal pin. The space inside the sleeve is then

filled (without tapping or excessive vibration) with the particulate material such that the

particulate material is level with the top of the sleeve. A lid is placed on top of the sleeve and a 5

kg weight placed on the lid. The pin is then pulled out and the powder is allowed to compact for

2 minutes. After 2 minutes the weight is removed, the sleeve is lowered to expose the powder

cake with the lid remaining on top of the powder.

A metal probe is then lowered at 54 cm/min such that it contacts the centre of the lid and breaks

the cake. The maximum force required to break the cake is recorded and is the result of the test.

A cake strength of ON refers to the situation where no cake is formed.

Acidifying particle

Aminocarboxylic builder

Preferably the aminocarboxylic builder of the particle of the invention is an

aminopolycarboxylic builder, more preferably a glycine-N,N-diacetic acid or derivative of

general formula MOOC-CHR-N(CH 2COOM)2 where R is CI -12 alkyl and M is hydrogen or an

alkali metal. Especially preferred aminocarboxylic builder for use herein is methylglycine

diacetic acid, either in the acid form or partially neutralized.

Suitable aminocarboxylic builders include MGDA (methyl-glycine-diacetic acid), GLDA

(glutamic-N,N- diacetic acid), iminodisuccinic acid (IDS), carboxymethyl inulin and salts and

derivatives thereof. MGDA in its acid or partially neutralized form is especially preferred for

the low hygroscopicity and fast dissolution properties of the resulting particle.

Other suitable aminocarboxylic builders include; for example, aspartic acid-N-monoacetic acid

(ASMA), aspartic acid-N,N-diacetic acid (ASDA), aspartic acid-N- monopropionic acid

(ASMP) , iminodisuccinic acid (IDA), N- (2-sulfomethyl) aspartic acid (SMAS), N- (2-



sulfoethyl) aspartic acid (SEAS), N- (2- sulfomethyl) glutamic acid (SMGL), N- (2- sulfoethyl)

glutamic acid (SEGL), IDS (iminodiacetic acid) and salts and derivatives thereof such as N-

methyliminodiacetic acid (MIDA), alpha- alanine-N,N-diacetic acid (alpha -ALDA) , serine-

Ν,Ν-diacetic acid (SEDA), isoserine-N,N-diacetic acid (ISDA), phenylalanine-N,N-diacetic acid

(PHDA), anthranilic acid- N ,N - diacetic acid (ANDA), sulfanilic acid-N, N-diacetic acid

(SLDA), taurine-N, N-diacetic acid (TUDA) and sulfomethyl-N,N-diacetic acid (SMDA) and

alkali metal salts and derivative thereof.

Preferably, the particle of the invention is made by a process that involves the step of spray-

drying the mixture containing the aminocarboxylic builder and an acid to form a spray-dried

powder.

Acidifying agent

Any acid can be used herein, including organic acids and mineral acids. Organic acids can have

one or two carboxyls and preferably up to 15 carbons, especially up to 10 carbons, such as

formic, acetic, propionic, capric, oxalic, succinic, adipic, maleic, fumaric, sebacic, malic, lactic,

glycolic, tartaric and glyoxylic acids. Citric acid is preferred for use herein. Mineral acids

include hydrochloric and sulphuric acid. Sulphuric acid is especially preferred for use herein.

Sulphuric acid can be added as the concentrated form and hence minimise the amount of

additional water that would need to be dried off.

Automatic dishwashing detergent composition

The detergent composition can comprises in addition to the particle of the invention one or more

detergent active components which may be selected from surfactants, enzymes, bleach, bleach

activator, bleach catalyst, polymers, dying aids and metal care agents.

Surfactant

Surfactants suitable for use herein include non-ionic surfactants. Traditionally, non-ionic

surfactants have been used in automatic dishwashing for surface modification purposes in

particular for sheeting to avoid filming and spotting and to improve shine. It has been found that

non-ionic surfactants can also contribute to prevent redeposition of soils.



Preferably the composition of the invention comprises a non-ionic surfactant or a non-ionic

surfactant system, more preferably the non-ionic surfactant or a non-ionic surfactant system has

a phase inversion temperature, as measured at a concentration of 1% in distilled water, between

40 and 7CPC, preferably between 45 and 6fC. By a "non-ionic surfactant system" is meant

herein a mixture of two or more non-ionic surfactants. Preferred for use herein are non-ionic

surfactant systems. They seem to have improved cleaning and finishing properties and better

stability in product than single non-ionic surfactants.

Phase inversion temperature is the temperature below which a surfactant, or a mixture thereof,

partitions preferentially into the water phase as oil- swollen micelles and above which it

partitions preferentially into the oil phase as water swollen inverted micelles. Phase inversion

temperature can be determined visually by identifying at which temperature cloudiness occurs.

The phase inversion temperature of a non-ionic surfactant or system can be determined as

follows: a solution containing 1% of the corresponding surfactant or mixture by weight of the

solution in distilled water is prepared. The solution is stirred gently before phase inversion

temperature analysis to ensure that the process occurs in chemical equilibrium. The phase

inversion temperature is taken in a thermostable bath by immersing the solutions in 75 mm

sealed glass test tube. To ensure the absence of leakage, the test tube is weighed before and after

phase inversion temperature measurement. The temperature is gradually increased at a rate of

less than C per minute, until the temperature reaches a few degrees below the pre-estimated

phase inversion temperature. Phase inversion temperature is determined visually at the first sign

of turbidity.

Suitable nonionic surfactants include: i) ethoxylated non-ionic surfactants prepared by the

reaction of a monohydroxy alkanol or alkyphenol with 6 to 20 carbon atoms with preferably at

least 12 moles particularly preferred at least 16 moles, and still more preferred at least 20 moles

of ethylene oxide per mole of alcohol or alkylphenol; ii) alcohol alkoxylated surfactants having a

from 6 to 20 carbon atoms and at least one ethoxy and propoxy group. Preferred for use herein

are mixtures of surfactants i) and ii).



Another suitable non-ionic surfactants are epoxy-capped poly(oxyalkylated) alcohols

represented by the formula:

R10[CH2CH(CH3)0]x[CH2CH20]y[CH2CH(OH)R2] (I)

wherein Rl is a linear or branched, aliphatic hydrocarbon radical having from 4 to 18 carbon

atoms; R2 is a linear or branched aliphatic hydrocarbon radical having from 2 to 26 carbon

atoms; x is an integer having an average value of from 0.5 to 1.5, more preferably about 1; and y

is an integer having a value of at least 15, more preferably at least 20.

Preferably, the surfactant of formula I, at least about 10 carbon atoms in the terminal epoxide

unit [CH2CH(OH)R2]. Suitable surfactants of formula I, according to the present invention, are

Olin Corporation's POLY-TERGENTSSLF-18B nonionic surfactants, as described, for example,

in WO 94/22800, published October 13, 1994 by Olin Corporation.

Amine oxides surfactants useful herein include linear and branched compounds having the

formula:

O-

I

R3(OR4)xN+(R5)2

wherein R3 is selected from an alkyl, hydroxyalkyl, acylamidopropoyl and alkyl phenyl group,

or mixtures 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 atoms, preferably 2

carbon atoms, or mixtures thereof; x is from 0 to 5, preferably from 0 to 3; and each R5 is an

alkyl or hydroxyalkyl group containing from 1 to 3, preferably from 1 to 2 carbon atoms, or a

polyethylene oxide group containing from 1 to 3, preferable 1, ethylene oxide groups. The R5

groups can be attached to each other, e.g., through an oxygen or nitrogen atom, to form a ring

structure.

These amine oxide surfactants in particular include C10-C18 alkyl dimethyl amine oxides and

C8-C18 alkoxy ethyl dihydroxyethyl amine oxides. Examples of such materials include



dimethyloctylamine oxide, diethyldecylamine oxide, bis-(2-hydroxyethyl)dodecylamine oxide,

dimethyldodecylamine oxide, dipropyltetradecylamine oxide, methylethylhexadecylamine

oxide, dodecylamidopropyl dimethylamine oxide, cetyl dimethylamine oxide, stearyl

dimethylamine oxide, tallow dimethylamine oxide and dimethyl-2-hydroxyoctadecylamine

oxide. Preferred are C10-C18 alkyl dimethylamine oxide, and CIO- 18 acylamido alkyl

dimethylamine oxide.

Surfactants may be present in amounts from 0 to 10% by weight, preferably from 0.1% to 10%,

and most preferably from 0.25% to 6% by weight of the total composition.

Builder

Builders for use herein include phosphate builders and non-phosphate builders, preferably the

builder is a non-phosphate builder. If present, builders are used in a level of from 5 to 60%,

preferably from 10 to 50% by weight of the composition. In some embodiments the product

comprises a mixture of phosphate and non-phosphate builders.

Phosphate builders

Preferred phosphate builders include mono-phosphates, di-phosphates, tri- polyphosphates or

oligomeric-poylphosphates. The alkali metal salts of these compounds are preferred, in

particular the sodium salts. An especially preferred builder is sodium tripolyphosphate (STPP).

Non-phosphate builders

In addition to the aminocarboxylic builders in the particle of the invention, the composition can

comprise carbonate and/or citrate, preferably citrate that helps to achieve the neutral pH of the

composition of the invention.

The particle of the invention is present in the composition in an amount of at least 1% , more

preferably at least 5%, even more preferably at least 10%, and most especially at least 20% by

weight of the total composition.

Preferably builders are present in an amount of up to 50%, more preferably up to 45%, even

more preferably up to 40%, and especially up to 35% by weight of the composition. In preferred



embodiments the composition contains 20% by weight of the composition or less of phosphate

builders, more preferably 10% by weight of the composition or less, most preferably they are

substantially free of phosphate builders.

Other non-phosphate builders include homopolymers and copolymers of polycarboxylic acids

and their partially or completely neutralized salts, monomeric polycarboxylic acids and

hydroxycarboxylic acids and their salts. Preferred salts of the abovementioned compounds are

the ammonium and/or alkali metal salts, i.e. the lithium, sodium, and potassium salts, and

particularly preferred salts are the sodium salts.

Suitable polycarboxylic acids are acyclic, alicyclic, heterocyclic and aromatic carboxylic acids,

in which case they contain at least two carboxyl groups which are in each case separated from

one another by, preferably, no more than two carbon atoms. Polycarboxylates which comprise

two carboxyl groups include, for example, water-soluble salts of, malonic acid, (ethyl enedioxy)

diacetic acid, maleic acid, diglycolic acid, tartaric acid, tartronic acid and fumaric acid.

Polycarboxylates which contain three carboxyl groups include, for example, water-soluble

citrate. Correspondingly, a suitable hydroxycarboxylic acid is, for example, citric acid. Another

suitable polycarboxylic acid is the homopolymer of acrylic acid. Other suitable builders are

disclosed in WO 95/01416, to the contents of which express reference is hereby made.

Polymer

The polymer, if present, is used in any suitable amount from about 0.1% to about 50%,

preferably from 0.5% to about 20%, more preferably from 1% to 10% by weight of the

composition. Sulfonated/carboxylated polymers are particularly suitable for the composition of

the invention.

Suitable sulfonated/carboxylated polymers described herein may have a weight average

molecular weight of less than or equal to about 100,000 Da, or less than or equal to about 75,000

Da, or less than or equal to about 50,000 Da, or from about 3,000 Da to about 50,000, preferably

from about 5,000 Da to about 45,000 Da.



As noted herein, the sulfonated/carboxylated polymers may comprise (a) at least one structural

unit derived from at least one carboxylic acid monomer having the general formula (I):

R

C :C (I)

R

wherein R1 to R4 are independently hydrogen, methyl, carboxylic acid group or CH2COOH and

wherein the carboxylic acid groups can be neutralized; (b) optionally, one or more structural units

derived from at least one nonionic monomer having the general formula (II):

wherein R5 is hydrogen, Ci to C6 alkyl, or Ci to C6 hydroxyalkyl, and X is either aromatic (with

R being hydrogen or methyl when X is aromatic) or X is of the general formula (III):

(III)

: 6

wherein R6 is (independently of R5) hydrogen, Ci to C6 alkyl, or to C6 hydroxyalkyl, and Y is

O or N; and at least one structural unit derived from at least one sulfonic acid monomer having the

general formula (IV):

(A)t
(IV)

(B)t

S0 3~ M

wherein R7 is a group comprising at least one sp2 bond, A is O, N, P, S or an amido or ester

linkage, B is a mono- or polycyclic aromatic group or an aliphatic group, each t is independently



0 or 1, and M+ is a cation. In one aspect, R7 is a C2 to C6 alkene. In another aspect, R7 is

ethene, butene or propene.

Preferred carboxylic acid monomers include one or more of the following: acrylic acid, maleic

acid, itaconic acid, methacrylic acid, or ethoxylate esters of acrylic acids, acrylic and

methacrylic acids being more preferred. Preferred sulfonated monomers include one or more of

the following: sodium (meth) allyl sulfonate, vinyl sulfonate, sodium phenyl (meth) allyl ether

sulfonate, or 2-acrylamido-methyl propane sulfonic acid. Preferred non-ionic monomers include

one or more of the following: methyl (meth) acrylate, ethyl (meth) acrylate, t-butyl (meth)

acrylate, methyl (meth) acrylamide, ethyl (meth) acrylamide, t-butyl (meth) acrylamide, styrene,

or a-methyl styrene.

Preferably, the polymer comprises the following levels of monomers: from about 40 to about

90%, preferably from about 60 to about 90% by weight of the polymer of one or more

carboxylic acid monomer; from about 5 to about 50%, preferably from about 10 to about 40%

by weight of the polymer of one or more sulfonic acid monomer; and optionally from about 1%

to about 30%, preferably from about 2 to about 20% by weight of the polymer of one or more

non-ionic monomer. An especially preferred polymer comprises about 70% to about 80% by

weight of the polymer of at least one carboxylic acid monomer and from about 20% to about

30% by weight of the polymer of at least one sulfonic acid monomer.

The carboxylic acid is preferably (meth)acrylic acid. The sulfonic acid monomer is preferably

one of the following: 2-acrylamido methyl- 1-propanesulfonic acid, 2-methacrylamido-2-methyl-

1-propanesulfonic acid, 3-methacrylamido-2-hydroxypropanesulfonic acid, allysulfonic acid,

methallysulfonic acid, allyloxybenzenesulfonic acid, methallyloxybenzensulfonic acid, 2-

hydroxy-3-(2-propenyloxy)propanesulfonic acid, 2-methyl-2-propene-l -sulfonic acid, styrene

sulfonic acid, vinylsulfonic acid, 3-sulfopropyl acrylate, 3-sulfopropyl methacrylate,

sulfomethylacrylamid, sulfomethylmethacrylamide, and water soluble salts thereof. The

unsaturated sulfonic acid monomer is most preferably 2-acrylamido-2-propanesulfonic acid

(AMPS).



Preferred commercial available polymers include: Alcosperse 240, Aquatreat AR 540 and

Aquatreat MPS supplied by Alco Chemical; Acumer 3100, Acumer 2000, Acusol 587G and

Acusol 588G supplied by Rohm & Haas; Goodrich K-798, K-775 and K-797 supplied by BF

Goodrich; and ACP 1042 supplied by ISP technologies Inc. Particularly preferred polymers are

Acusol 587G and Acusol 588G supplied by Rohm & Haas.

In the polymers, all or some of the carboxylic or sulfonic acid groups can be present in

neutralized form, i.e. the acidic hydrogen atom of the carboxylic and/or sulfonic acid group in

some or all acid groups can be replaced with metal ions, preferably alkali metal ions and in

particular with sodium ions.

Other suitable organic polymer for use herein includes a polymer comprising an acrylic acid

backbone and alkoxylated side chains, said polymer having a molecular weight of from about

2,000 to about 20,000, and said polymer having from about 20 wt% to about 50 wt% of an

alkylene oxide. The polymer should have a molecular weight of from about 2,000 to about

20,000, or from about 3,000 to about 15,000, or from about 5,000 to about 13,000. The alkylene

oxide (AO) component of the polymer is generally propylene oxide (PO) or ethylene oxide (EO)

and generally comprises from about 20 wt% to about 50 wt%, or from about 30 wt% to about 45

wt%, or from about 30 wt% to about 40 wt% of the polymer. The alkoxylated side chains of

the water soluble polymers may comprise from about 10 to about 55 AO units, or from about 20

to about 50 AO units, or from about 25 to 50 AO units. The polymers, preferably water soluble,

may be configured as random, block, graft, or other known configurations. Methods for forming

alkoxylated acrylic acid polymers are disclosed in U.S. Patent No. 3,880,765.

Other suitable organic polymer for use herein includes polyaspartic acid (PAS) derivatives as

described in WO 2009/095645 Al.

Enzyme

Enzyme related terminology

Nomenclature for amino acid modifications

In describing enzyme variants herein, the following nomenclature is used for ease of reference:

Original amino acid(s):position(s): substituted amino acid(s).



According to this nomenclature, for instance the substitution of glutamic acid for glycine in

position 195 is shown as G195E. A deletion of glycine in the same position is shown as G195*,

and insertion of an additional amino acid residue such as lysine is shown as G195GK. Where a

specific enzyme contains a "deletion" in comparison with other enzyme and an insertion is made

in such a position this is indicated as *36D for insertion of an aspartic acid in position 36.

Multiple mutations are separated by pluses, i.e.: S99G+V102N, representing mutations in

positions 99 and 102 substituting serine and valine for glycine and asparagine, respectively.

Where the amino acid in a position (e.g. 102) may be substituted by another amino acid selected

from a group of amino acids, e.g. the group consisting of N and I, this will be indicated by

V102N/I.

In all cases, the accepted IUPAC single letter or triple letter amino acid abbreviation is

employed.

Protease Amino Acid Numbering

The numbering used herein is numbering versus the so-called BPN' numbering scheme which is

commonly used in the art and is illustrated for example in WO00/37627.

Amino acid identity

The relatedness between two amino acid sequences is described by the parameter "identity".

For purposes of the present invention, the alignment of two amino acid sequences is determined

by using the Needle program from the EMBOSS package (http://emboss.org) version 2.8.0. The

Needle program implements the global alignment algorithm described in Needleman, S. B. and

Wunsch, C. D. (1970) J. Mol. Biol. 48, 443-453. The substitution matrix used is BLOSUM62,

gap opening penalty is 10, and gap extension penalty is 0.5.

The degree of identity between an amino acid sequence of and enzyme used herein ("invention

sequence") and a different amino acid sequence ("foreign sequence") is calculated as the number

of exact matches in an alignment of the two sequences, divided by the length of the "invention

sequence" or the length of the "foreign sequence", whichever is the shortest. The result is

expressed in percent identity. An exact match occurs when the "invention sequence" and the



"foreign sequence" have identical amino acid residues in the same positions of the overlap. The

length of a sequence is the number of amino acid residues in the sequence.

Preferred enzyme for use herein includes a protease. Suitable proteases include metalloproteases

and serine proteases, including neutral or alkaline microbial serine proteases, such as subtilisins

(EC 3.4.21.62). Suitable proteases include those of animal, vegetable or microbial origin. In one

aspect, such suitable protease may be of microbial origin. The suitable proteases include

chemically or genetically modified mutants of the aforementioned suitable proteases. In one

aspect, the suitable protease may be a serine protease, such as an alkaline microbial protease

or/and a trypsin-type protease. Examples of suitable neutral or alkaline proteases include:

(a) subtilisins (EC 3.4.21.62), including those derived from Bacillus, such as Bacillus lentus, B.

alkalophilus, B. subtilis, B. amyloliquefaciens, Bacillus pumilus and Bacillus gibsonii described

in US 6,312,936 Bl, US 5,679,630, US 4,760,025, US7,262,042 and WO09/021867.

(b) trypsin-type or chymotrypsin-type proteases, such as trypsin (e.g., of porcine or bovine

origin), including the Fusarium protease described in WO 89/06270 and the chymotrypsin

proteases derived from Cellumonas described in WO 05/052161 and WO 05/052146.

(c) metalloproteases, including those derived from Bacillus amyloliquefaciens described in WO

07/044993 A2.

Preferred proteases include those derived from Bacillus gibsonii or Bacillus Lentus.

Especially preferred proteases for the detergent of the invention are polypeptides demonstrating

at least 90%, preferably at least 95%, more preferably at least 98%, even more preferably at least

99% and especially 100% identity with the wild-type enzyme from Bacillus lentus, comprising

mutations in one or more, preferably two or more and more preferably three or more of the

following positions, using the BPN' numbering system and amino acid abbreviations as

illustrated in WO00/37627, which is incorporated herein by reference:

68, 87, 99, 101, 103, 104, 118, 128, 129, 130, 167, 170, 194, 205 & 222 and optionally one or

more insertions in the region comprising amino acids 95 - 103.

Preferably, the mutations are selected from one or more, preferably two or more and more

preferably three or more of the following: V68A, N87S, S99D, S99SD, S99A, S101G, S103A,

V104N/I, Y167A, R170S, A194P, V205I and/or M222S.

Most preferably the protease is selected from the group comprising the below mutations (BPN'

numbering system) versus either the PB92 wild-type (SEQ ID NO:2 in WO 08/010925) or the



subtilisin 309 wild-type (sequence as per PB92 backbone, except comprising a natural variation

of N87S).

(i) G118V + S128L + P129Q + S130A

(ii) G118V + S128N + P129S + S130A + S166D

(iii) G118V + S128L + P129Q + S130A + S166D

(iv) G118V + S128V + P129E + S130K

(v) G118V + S128V + P129M + S166D

(vi) G118V + S128F + P129L + S130T

(vii) G118V + S128L + P129N + S130V

(viii) G118V + S128F + P129Q

(ix) G118V + S128V + P129E + S130K +S166D

(x) G118V + S128R + P129S + S130P

(xi) S128R + P129Q + S130D

(xii) S128C + P129R + S130D

(xiii) S128C + P129R + S130G

(xiv) S101G + V104N

(xv) N76D + N87S + S103A + V104I

(xvi) V68A + N87S + S101G + V104N

(xvii) S99SD + S99A

(xviii) N87S + S99SD + S99A

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

Alcalas® Savinas® Primas® Durazyr® Polarzym® Kannas® Liquanas® Ovozym® Neutras®

Everlas® and Esperas® by Novozymes A/S (Denmark), those sold under the tradename

Maxatas® Maxaca Maxaper® Properas® Purafecf¾ Purafect Prim® Purafect O® FN®, FN®

Excellas® and Purafect OX® by Genencor International, those sold under the tradename

Opticlea® and Optimas®by Solvay Enzymes, those available from Henkel/ Kemira, namely

BLAP (sequence shown in Figure 29 of US 5,352,604 with the following mutations S99D +

S101 R + S103A + V104I + G159S, hereinafter referred to as BLAP), BLAP R (BLAP with

S3T + V4I + V199M + V205I + L217D), BLAP X (BLAP with S3T + V4I + V205I) and BLAP

F49 (BLAP with S3T + V4I + A194P + V199M + V205I + L217D) - all from Henkel/Kemira;

and KAP (Bacillus alkalophilus subtilisin with mutations A230V + S256G + S259N) from Kao.



Preferred for use herein in terms of performance is a dual protease system, in particular a system

comprising a protease comprising S99SD + S99A mutations (BPN' numbering system) versus

either the PB92 wild-type (SEQ ID NO:2 in WO 08/010925) or the subtilisin 309 wild-type

(sequence as per PB92 backbone, except comprising a natural variation of N87S). and a

DSM14391 Bacillus Gibsonii enzyme, as described in WO 2009/021867 A2.

Preferred levels of protease in the product of the invention include from about 0.1 to about 10,

more preferably from about 0.5 to about 5 and especially from about 1 to about 4 mg of active

protease per grams of product.

Preferred enzyme for use herein includes alpha-amylases, including those of bacterial or fungal

origin. Chemically or genetically modified mutants (variants) are included. A preferred alkaline

alpha-amylase is derived from a strain of Bacillus, such as Bacillus licheniformis, Bacillus

amyloliquefaciens, Bacillus stearothermophilus, Bacillus subtilis, or other Bacillus sp., such as

Bacillus sp. NCIB 12289, NCIB 12512, NCIB 12513, DSM 9375 (USP 7,153,818) DSM 12368,

DSMZ no. 12649, KSM AP1378 (WO 97/00324), KSM K36 or KSM K38 (EP 1,022,334).

Preferred amylases include:

(a) the variants described in WO 94/02597, WO 94/18314, W096/23874 and WO 97/43424,

especially the variants with substitutions in one or more of the following positions versus the

enzyme listed as SEQ ID No. 2 in WO 96/23874: 15, 23, 105, 106, 124, 128, 133, 154, 156, 181

, 188, 190, 197, 202, 208, 209, 243, 264, 304, 305, 391, 408, and 444.

(b) the variants described in US 5,856,164 and W099/23211, WO 96/23873, WOOO/60060 and

WO 06/002643, especially the variants with one or more substitutions in the following positions

versus the AA560 enzyme listed as SEQ ID No. 12 in WO 06/002643:

26, 30, 33, 82, 37, 106, 118, 128, 133, 149, 150, 160, 178, 182, 186, 193, 203, 214, 231, 256,

257, 258, 269, 270, 272, 283, 295, 296, 298, 299, 303, 304, 305, 311, 314, 315, 318, 319, 339,

345, 361, 378, 383, 419, 421, 437, 441, 444, 445, 446, 447, 450, 461, 471, 482, 484, preferably

that also contain the deletions of D183* and G184*.

(c) variants exhibiting at least 90% identity with SEQ ID No. 4 in WO06/002643, the

wild-type enzyme from Bacillus SP722, especially variants with deletions in the 183 and 184

positions and variants described in WO 00/60060, which is incorporated herein by reference.



(d) variants exhibiting at least 95% identity with the wild-type enzyme from Bacillus

sp.707 (SEQ ID NO:7 in US 6,093, 562), especially those comprising one or more of the

following mutations M202, M208, S255, R172, and/or M261. Preferably said amylase

comprises one or more of M202L, M202V, M202S, M202T, M202I, M202Q, M202W, S255N

and/or R172Q. Particularly preferred are those comprising the M202L or M202T mutations.

Preferred a-amylases include the below variants of SEQ ID No. 12 in WO 06/002643:

(a) one or more, preferably two or more, more preferably three or more substitutions in the

following positions: 9, 26, 149, 182, 186, 202, 257, 295, 299, 323, 339 and 345; and

(b) optionally with one or more, preferably four or more of the substitutions and/or

deletions in the following positions: 118, 183, 184, 195, 320 and 458, which if present

preferably comprise R118K, D183*, G184*, N195F, R320K and/or R458K.

Preferred amylases include those comprising the following sets of mutations:

(i) M9L +, M323T;

(ii) M9L + M202L/T/V/I + M323T;

(iii) M9L + N195F + M202L/T/V/I + M323T;

(iv) M9L + R118K + D183* + G184* + R320K + M323T + R458K;

(v) M9L + R118K + D183* + G184* + M202L/T/V/I; R320K + M323T + R458K;

(vi) M9L + G149A + G182T + G186A + M202L + T257I + Y295F + N299Y + M323T +

A339S + E345R;

(vii) M9L + G149A + G182T + G186A + M202I + T257I + Y295F + N299Y + M323T +

A339S + E345R;

(viii) M9L + R118K + G149A + G182T + D183* + G184* + G186A + M202L + T257I +

Y295F + N299Y + R320K + M323T + A339S + E345R + R458K;

(ix) M9L + R118K + G149A + G182T + D183* + G184* + G186A + M202I + T257I +

Y295F + N299Y + R320K + M323T + A339S + E345R + R458K;

(x) M9L + R118K + D183* + D184* + N195F + M202L + R320K + M323T + R458K;

(xi) M9L + R118K + D183* + D184* + N195F + M202T + R320K + M323T + R458K;

(xii) M9L + R118K + D183* + D184* + N195F + M202I + R320K + M323T + R458K;

(xiii) M9L + R118K + D183* + D184* + N195F + M202V + R320K + M323T + R458K;



(xiv) M9L + R118K + N150H + D183* + D184* + N195F + M202L + V214T + R320K +

M323T + R458K; or

(xv) M9L + R118K + D183* + D184* + N195F + M202L + V214T + R320K + M323T +

E345N + R458K.

(xvi) M9L + R118K + G149A + G182T + D183* + G184* + G186A + N195F + M202L +

T257I + Y295F + N299Y + R320K + M323T + A339S + E345R + R458K

Suitable commercially available alpha-amylases include DURAMYE¾ LIQUEZYME¾

TERMAMYE¾ TERMAMYL ULTRA¾ NATALASE¾ SUPRAMYE¾ STAINZYME¾

STAINZYME PLUS¾ POWERAS¾ FUNGAMYE® and BAN¾) (Novozymes A/S, Bagsvaerd,

Denmark), KEMZYM¾)AT 9000 Biozym Biotech Trading GmbH Wehlistrasse 27b A-1200

Wien Austria, RAPID ASH), PURASTAR¾ ENZYSIZB¾ OPTISIZE HT PLUSSand PURASTAR

OXAM¾)(Genencor International Inc., Palo Alto, California) and KAM¾)(Kao, 14-10 Nihonbashi

Kayabacho, 1-chome, Chuo-ku Tokyo 103-8210, Japan). Amylases especially preferred for use

herein include NATALASE¾ STAINZYME¾ STAINZYME PLUS¾ POWERAS®and mixtures

thereof.

Additional enzymes

Additional enzymes suitable for use in the product of the invention can comprise one or more

enzymes selected from the group comprising hemicellulases, cellulases, cellobiose

dehydrogenases, peroxidases, proteases, xylanases, lipases, phospholipases, esterases, cutinases,

pectinases, mannanases, pectate lyases, keratinases, reductases, oxidases, phenoloxidases,

lipoxygenases, ligninases, pullulanases, tannases, pentosanases, malanases, β-glucanases,

arabinosidases, hyaluronidase, chondroitinase, laccase, amylases, and mixtures thereof.

Cellulases

The product of the invention preferably comprises other enzymes in addition to the protease

and/or amylase. Cellulase enzymes are preferred additional enzymes, particularly microbial-

derived endoglucanases exhibiting endo-beta-l,4-glucanase activity (E.C. 3.2.1.4), including a

bacterial polypeptide endogenous to a member of the genus Bacillus which has a sequence of at

least 90%, preferably 94%, more preferably 97% and even more preferably 99% identity to the



amino acid sequence SEQ ID NO:2 in US 7,141,403B2 and mixtures thereof. Preferred

commercially available cellulases for use herein are Celluzyme®, Celluclean®, Whitezyme®

(Novozymes A/S) and Puradax HA® and Puradax® (Genencor International).

Preferably, the product of the invention comprises at least 0.01 mg of active amylase per gram of

composition, preferably from about 0.05 to about 10, more preferably from about 0.1 to about 6,

especially from about 0.2 to about 4 mg of amylase per gram of composition.

Preferably, the protease and/or amylase of the product of the invention are in the form of

granulates, the granulates comprise less than 29% of efflorescent material by weight of the

granulate or the efflorescent material and the active enzyme (protease and/or amylase) are in a

weight ratio of less than 4:1.

Drying aids

Preferred drying aids for use herein include polyesters, especially anionic polyesters formed

from monomers of terephthalic acid, 5-sulphoisophthalic acid, alkyl diols or polyalkylene

glycols, and, polyalkyleneglycol monoalkylethers . Suitable polyesters to use as drying aids are

disclosed in WO 2008/110816. Other suitable drying aids include specific polycarbonate-,

polyurethane- and/or polyurea-polyorganosiloxane compounds or precursor compounds thereof

of the reactive cyclic carbonate and urea type, as described in WO 2008/119834.

Improved drying can also be achieved by a process involving the delivery of surfactant and an

anionic polymer as proposed in WO 2009/033830 or by combining a specific non-ionic

surfactant in combination with a sulfonated polymer as proposed in WO 2009/033972.

Preferably the composition of the invention comprises from 0.1% to 10%, more preferably from

0.5 to 5% and especially from 1% to 4% by weight of the composition of a drying aid.

Silicates

Preferred silicates are sodium silicates such as sodium disilicate, sodium metasilicate and

crystalline phyllosilicates. Silicates if present are at a level of from about 1 to about 20%,

preferably from about 5 to about 15% by weight of composition.



Bleach

Inorganic and organic bleaches are suitable cleaning actives for use herein. Inorganic bleaches

include perhydrate salts such as perborate, percarbonate, perphosphate, persulfate and persilicate

salts. The inorganic perhydrate salts are normally the alkali metal salts. The inorganic perhydrate

salt may be included as the crystalline solid without additional protection. Alternatively, the salt

can be coated.

Alkali metal percarbonates, particularly sodium percarbonate are preferred perhydrates for use

herein. The percarbonate is most preferably incorporated into the products in a coated form

which provides in-product stability.

Potassium peroxymonopersulfate is another inorganic perhydrate salt of utility herein.

Typical organic bleaches are organic peroxyacids including diacyl and tetraacylperoxides,

especially diperoxydodecanedioc acid, diperoxytetradecanedioc acid, and

diperoxyhexadecanedioc acid. Dibenzoyl peroxide is a preferred organic peroxyacid herein.

Mono- and diperazelaic acid, mono- and diperbrassylic acid, and Nphthaloylaminoperoxicaproic

acid are also suitable herein.

Further typical organic bleaches include the peroxy acids, particular examples being the

alkylperoxy acids and the arylperoxy acids. Preferred representatives are (a) peroxybenzoic acid

and its ring-substituted derivatives, such as alkylperoxybenzoic acids, but also peroxy-a-

naphthoic acid and magnesium monoperphthalate, (b) the aliphatic or substituted aliphatic

peroxy acids, such as peroxylauric acid, peroxystearic acid, ε-phthalimidoperoxycaproic

acid[phthaloiminoperoxyhexanoic acid (PAP)], o-carboxybenzamidoperoxycaproic acid, N-

nonenylamidoperadipic acid and N-nonenylamidopersuccinates, and (c) aliphatic and araliphatic

peroxydicarboxylic acids, such as 1,12-diperoxycarboxylic acid, 1,9-diperoxyazelaic acid,

diperoxysebacic acid, diperoxybrassylic acid, the diperoxyphthalic acids, 2-

decyldiperoxybutane-l,4-dioic acid, N,N-terephthaloyldi(6-aminopercaproic acid).



Bleach activators

Bleach activators are typically organic peracid precursors that enhance the bleaching action in

the course of cleaning at temperatures of 6CP C and below. Bleach activators suitable for use

herein include compounds which, under perhydrolysis conditions, give aliphatic

peroxoycarboxylic acids having preferably from 1 to 10 carbon atoms, in particular from 2 to 4

carbon atoms, and/or optionally substituted perbenzoic acid. Suitable substances bear O-acyl

and/or N-acyl groups of the number of carbon atoms specified and/or optionally substituted

benzoyl groups. Preference is given to polyacylated alkylenediamines, in particular

tetraacetylethylenediamine (TAED), acylated triazine derivatives, in particular l,5-diacetyl-2,4-

dioxohexahydro-l,3,5-triazine (DADHT), acylated glycolurils, in particular tetraacetylglycoluril

(TAGU), N-acylimides, in particular N-nonanoylsuccinimide (NOSI), acylated

phenolsulfonates, in particular n-nonanoyl- or isononanoyloxybenzenesulfonate (n- or iso-

NOBS), carboxylic anhydrides, in particular phthalic anhydride, acylated polyhydric alcohols, in

particular triacetin, ethylene glycol diacetate and 2,5-diacetoxy-2,5-dihydrofuran and also

triethylacetyl citrate (TEAC). Bleach activators if included in the compositions of the invention

are in a level of from about 0.1 to about 10%, preferably from about 0.5 to about 2% by weight

of the composition.

Bleach catalyst

Bleach catalysts preferred for use herein include the manganese triazacyclononane and related

complexes (US-A-4246612, US-A-5227084); Co, Cu, Mn and Fe bispyridylamine and related

complexes (US-A-51 14611); and pentamine acetate cobalt(III) and related complexes(US-A-

4810410). A complete description of bleach catalysts suitable for use herein can be found in

WO 99/06521, pages 34, line 26 to page 40, line 16. Bleach catalyst if included in the

compositions of the invention are in a level of from about 0.1 to about 10%, preferably from

about 0.5 to about 2% by weight of the composition.

Metal care agents

Metal care agents may prevent or reduce the tarnishing, corrosion or oxidation of metals,

including aluminium, stainless steel and non-ferrous metals, such as silver and copper.

Preferably the composition of the invention comprises from 0.1 to 5%, more preferably from 0.2



to 4% and specially from 0.3 to 3% by weight of the composition of a metal care agent,

preferably the metal care agent is a zinc salt.

Process for making the particle of the invention

The first step (step a)) for the preparation of the particle of the invention requires to provide a

solution comprising the aminocarboxylic builder, preferably MGDA, more preferably in its acid

or partially neutralized form. The second step is the addition of an acidifying agent. Preferably,

step a) and b) take place at ambient temperature.

The mixture can be formed in any known mixing equipment. Preferred for use herein is a

crutcher mixer. Typically, the residence time of the mixture in the mixer is in the range of from

2 minutes to 45 minutes. The mixer typically has a motor size such that its installed power is in

the range of from 50kW to lOOkW.

The mixture can then be transferred from the mixer preferably through at least one pump to the

drying equipment. Any equipment capable of drying the mixture can be used, for example a

fluidised bed, a spray-drying tower, etc. If the mixture is going to be sprayed dried then the

mixture is pumped to a spray nozzle. The mixture is then sprayed through the spray nozzle into

a spray-drying tower. Typically, a plurality of nozzles are used in the process, preferably the

nozzles are positioned in a circumferential manner at different heights throughout the spray-

drying tower. The nozzles are preferably positioned in a counter-current manner with respect to

the air flow in the tower. The air temperature should be above 14CFC, preferably above 18CPC,

more preferably above 20CFC and especially above 24CFC. As stated before the particle of the

invention does not become sticky or gives rise to hot spots in the equipment even when

processed at high temperature (i.e. above 20CPC). The use of high temperatures allows one to

reduce the residence time of the material in the spray-drying tower and seems to contribute to

the robustness of the resulting particle.

The spray-dried powder typically has a moisture content of about 5wt%. Once the powder is

obtained, it can be processed further to modify its granulometry and density. More dense

particles have been found to be more robust and stable. The powder can be subjected to any



compacting operation. Preferred for use herein is roller compaction. The compacting step can

be followed by a grinding step with recycle to achieve a specific granulometry.

The particle can be dusted in order to further improve its flowability and stability. Preferably

the dusting material has a weight geometric mean particle size of less than about 1 to about 100

µηι, more preferably less than about 2 to about 50 µ ι. The dusting material particle size can for

example be measured according to ASTM c 690-1992. This particle size also contributes

towards the stability of the aminocarboxylic builder particle.

Additional benefits can be achieved when the aminocarboxylic builder particle has a relatively

large weight geometric mean particle size and narrow particle size distribution and the dusting

material has a small mean particle size. Particularly good combinations are those in which the

particle of the invention has a weight geometric mean particle size of from about 700 to about

lOOOum with less than about 3% by weight of the polymer above about 1180um and less than

about 5% by weight of the polymer below about 200 um and the dusting material has a weight

geometric mean particle size of from about 10 to about 40um This is favourable not only from

the stability point of view but it also allows to minimise the amount of dusting material needed.

In preferred embodiments the particle and the dusting material are mixed in a weight ratio of

from about 90:1 to about 10:1, more preferably from about 60:1 to about 30:1. It is surprising

that such small amount of dusting material had such an impact on the stability of the particle.

Suitable dusting materials include carbonate, sulphate, talc and silica. Especially preferred for

use herein is a hydrophobic silica. Such materials are extremely fine-particle size silicon

dioxides, the surfaces of which have been chemically modified to make them predominantly

hydrophobic. Amorphous synthetic silica can be manufactured using a thermal or pyrogenic or a

wet process. The thermal process leads to fumed silica, the wet process to either precipitated

silica o silica gels. The silica can be rendered hydrophobic by for example, surface treatment

using one or more organosilicon compounds to produce, on the silicon dioxide surface, silicone

groups. Individual particles have a diameter typically ranging from less than about 0.01 um to

about 100 um, preferably less than about lOum to about 40um and a weight geometric mean



particle size (as measured using a Multisizer ΙΟΟµη following ASTM C 690-1992) of from less

than about O.lumto about 40um, preferably from about lumto 20um.

Hydrophobic silica materials useful herein are commercially available from Degussa

Corporation under the names Aerosi®and Siperna® These materials are described in Degussa

Technical Bulletin Pigments No. 11, issued Oct. 1982, No. 6 , issued Aug. 1986, and No. 32,

issued Apr. 1980, and a bulletin entitled Precipitated Silicas and Silicates, issued Jul. 1984, all

incorporated herein by reference. Examples of suitable materials include Siperna®D10, Dll and

D17, Qus<®WR55 and WR83, and Aerosi®R972, R974, R805, and R202. Preferred materials are

Aerosi®R972 and Siperna®D10, which is particularly preferred.

The particle of the invention can be dusted with a dusting agent in a level of from about 0.001 to

10%, preferably from about 0.05 to 5%, more preferably from about 0.1 to 2 %, and especially

from about 0.3 to 1% by weight of the particle. Preferably the dusting agent is a hydrophobic

silica.

Example A

An acidifying particle according of the invention is made as follows. 1000 g of Trilon M liquid

(MGDA tri-sodium salt, approximately 40% active, supplied by BASF) is mixed with 100 g of

concentrated (98%) sulphuric acid to achieve a pH below 6. This mixture is then heated to 60C

with agitation and spray dried in an APB lab scale spray drier at a rate of 7.5 1/hour through two

fluid nozzles using atomized air at 2 bars. The inlet drying air is at a temperature between 265°-

30CFC. The air outlet temperature is between 7CF-8CPC.

The resulting powder is then compacted to form a tablet in a 1.25 inch circular dye using a total

force of 10 tons. The resulting tablet is then ground in a coffee grounder and sieved between

250um andl700umto give the final particles. The particles exhibit high resistance to moisture

and have good flowability and solubility.

Examples

The compositions tabulated below are introduced into a multi-compartment pouch having a first

compartment comprising the solid composition (in powder form) and a liquid compartment



superposed onto the powder compartment comprising the liquid composition. The film used is

Monosol M8630 film as supplied by Monosol. The weight of the solid composition is 17 grams

and the weight of liquid compositions is 2.6 gram.

Suitable sulphonated polymers can be purchased from Akzo Nobel, e.g. Acusol 240-D,

2 Suitable amylases can be purchased from Novozymes, e.g. amylase sold under tradename

Stainzyme Plu®.

Suitable protease can be purchased from Genencor International, e.g. protease sold under

tradename Excellas®



Abbreviations used in the Example

In the example, the abbreviated component identifications have the following meanings:

Citrate : Sodium citrate

: Amorphous Sodium Silicate (Si0 2:Na20 = from 2:1 to
Silicate

4:1)

Percarbonate : Sodium percarbonate of the nominal formula

TAED : Tetraacetylethylenediamine

SLF1 8 : Non-ionic surfactant available from BASF

Neodol 1-9 : Non-ionic surfactant available from Shell

DPG : dipropylene glycol

Acidifying particle : According to Example A

In the following example all levels are quoted in per cent by weight of the composition (either

solid or liquid composition).

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

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

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

value. For example, a dimension disclosed as "40 mm" is intended to mean "about 40 mm".



What is claimed is:

1. A neutral automatic dishwashing detergent composition comprising an acidifying

particle comprising an aminocarboxylic builder wherein the acidifying particle has a low

hygroscopicity, a cake strength of at most 20N and a pH of from about 2 to about 6 as

measured in 1% aqueous solution at 20C.

2. A detergent composition according to claim 1 wherein the acidifying particle further

comprises an acidifying agent, preferably a mineral acid.

3. A detergent composition according to any of claims 1 or 2 wherein the aminocarboxylic

builder is methylglycine diacetic acid or a salt thereof.

4. A detergent composition according to any one of the preceding claims wherein the

particle comprises at least 60% of aminocarboxylic builder by weight thereof.

5. A detergent composition according to any one of the preceding claims wherein the

composition comprises from 1 to 50% by weight thereof of the acidifying particle.

6. A detergent composition according to any one of the preceding claims wherein the

composition is free of a phosphate builder.

7. A detergent composition according to any one of the preceding claims wherein the

composition comprises a polymer.

8. A detergent composition comprising an acidifying particle, the particle comprising an

aminocarboxylic builder obtainable by a process comprising the steps of:

a) providing a solution containing an aminocarboxylic builder;

b) adding an acidifying agent to form a mixture; and

c) converting the mixture resulting from step b) into particles.

9. A detergent composition according to the preceding claim comprising the additional step

of dusting the particle resulting from step c).
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