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Hand-washing process of laundry

The present invention relates to a method for evaluating the effective hand-washing of
laundry by using a color indicator system which facilitates indicating to the user the current
effective activity, i.e. the actual amount of detergent in a washing liquor available to be
delivered onto the laundry substrate. The color indicator system uses metal-complexing
agents (dyes) that show an observable change of color upon complexation with selected

metal cations.

In many (eastern and southern) countries hand washing processes of laundry are very
common. These processes are very often continous processes, not carried out in a washing
machine (batch process), but in open basins. The process of measuring the amount of soap
(detergent) and water per load of laundry is, as a rule, not optimally performed, particularly
with regard to water hardness.

Regularly, too much detergent is used to quench the cations, e.g. calcium, magnesium
and/or iron cations, responsible for water hardness, on the one hand, while on the other
hand, timely attention is not drawn to the matter of fact that the washing liquor may become
depleted, and will loose, therefore, its optimal activity (cleaning strength), leading to

incomplete and uncomfortable washing results.

It has now been found that this problem can be solved by a real time visual guide to the
consumer indicated by the color (color change) of the laundry liquor. The visual indication
assists the consumers in ensuring them that during the whole washing process the laundry is
being subjected to an optimal cleaning environment irrespective of e.g. the water quality or
the amount of laundry to be washed.

As the washing liquor looses its cleaning strength (depletion of detergents), there is a visual

color change, which prompts the consumer to revitalize the depleted washing liquor.

In one aspect of the present invention, therefore, there is provided a method of hand-
washing of laundry which comprises treating the laundry with a washing liquor containing a
detergent composition comprising a surfactant and a metal complexing agent as an indicator

compound indicating the current effective activity of the washing liquor.
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In another aspect, the invention provides a detergent composition for a hand-washing
process of laundry which comprises a metal-complexing agent in uncomplexed form as an
indicator compound indicating the current effective activity of a washing liquor by an

observable color change when in contact (being complexed) with certain cations.

In still another aspect of the invention, there is provided the use of a metal complexing agent
as an indicator compound indicating the current effective activity of the washing liquor in a

hand-washing process of laundry.

These and other aspects of the present invention will be described in more detailed manner

in the following.

Suitable surfactants useful in compositions for the inventive hand—washing method may be
selected from the group consisting of anionic, non-ionic, amphoteric or zwitter-ionic, or

cationic surfactants, or mixtures thereof.

Suitable anionic surfactants are for example
sulfates, for example fatty alcohol sulfates, the alkyl chain of which has from 8 to 18
carbon atoms, for example sulfated lauryl alcohol;
fatty alcohol ether sulfates, for example the acid esters or salts thereof of a polyaddition
product of from 2 to 30 mol of ethylene oxide and 1 mol of a Cs-C,, fatty alcohol;
alkylamide sulfates;
alkylamine sulfates, for example monoethanolamine lauryl sulfate;
alkylamide ether sulfates;
alkylaryl polyether sulfates;
monoglyceride sulfates;
alkanesulfonates, the alkyl chain of which contains from 8 to 20 carbon atoms, for
example dodecyl sulfonate;
alkylamide sulfonates;
alkylaryl sulfonates;
o-olefin sulfonates;
sulfosuccinic acid derivatives, for example alkyl sulfosuccinates, alkyl ether sulfo-
succinates or alkylsulfosuccinamide derivatives;

N-[alkylamidoalkyl]amino acids of formula
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\%
CH,(CH,) -CO-N
CH-Z-COO'M*

X

wherein
X is hydrogen, C4-C,alkyl or -COO-M*,
Y is hydrogen or C4-Cjalkyl,

5 z -(CH2)m1
my is an integer of 1 to 5,
n is an integer from 6 to 18 and
M is an alkali metal cation or amine cation,

- alkyl and alkylaryl ether carboxylates of formula

10
CHs-X-Y-A (2)
wherein
X is aradical of formula -(CH,)s.19-O- , '(CH2)5.114®70_ or
R
/
-(CH,)5 5N ,
15 R is hydrogen or C4-Cjalkyl,
Y is -(CHCHO)1.50-,
i
A is (CHow2a-COOM or — § OM
oM
m, is an integer of 1 to 6 and
M is an alkali metal cation or amine cation.
20

Also used as anionic surfactants are fatty acid methyl taurides, alkyl isothionates, fatty acid
polypeptide condensation products and fatty alcohol phosphoric acid esters. The alkyl

radicals occurring in those compounds preferably have from 8 to 24 carbon atoms.
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The anionic surfactants may be generally in the form of their water-soluble salts, such as the
alkali metal, ammonium or amine salts. Examples of such salts include lithium, sodium,
potassium, ammonium, triethylamine, ethanolamine, diethanolamine and triethanolamine
salts. The sodium, potassium or ammonium (NR;R,R3R,4) salts, especially, are used, with Ry,
R, Rz and R4 each independently of the others being hydrogen, C4-Cjalkyl or
C+-C4hydroxyalkyl.

As further anionic surfactants there may also be used the salts of saturated and unsaturated
Ce-C,, fatty acids either alone or in the form of a mixture with one another or in the form of a
mixture with other surfactants mentioned above. Examples of such fatty acids include, for
example, capric, lauric, myristic, palmitic, stearic, arachidic, behenic, caproleic, dodecenoic,
tetradecenoic, octadecenoic, oleic, eicosenoic and erucic acid, and the commercial mixtures
of such acids, such as, for example, coconut fatty acid. Such acids are present in the form of
salts, there coming into consideration as cations alkali metal cations, such as sodium and
potassium cations, metal atoms, such as zinc and aluminium atoms, and nitrogen-containing
organic compounds of sufficient alkalinity, such as amines and ethoxylated amines. Such

salts may also be prepared in situ.

Especially preferred anionic surfactants in the composition according to the invention are
monoethanolamine lauryl sulfate or the alkali metal salts of fatty alcohol sulfates, especially
sodium lauryl sulfate and the reaction product of from 2 to 4 mol of ethylene oxide and

sodium lauryl ether sulfate.

Suitable zwitter-ionic and amphoteric surfactants include Cs-Cygbetaines,
Cs-Cqgsulfobetaines, Cs-Coialkylamido-C4-Cyalkylenebetaines, imidazoline carboxylates,
alkylamphocarboxycarboxylic acids, alkylamphocarboxylic acids (e.g. lauroamphoglycinate)
and N-alkyl-B-aminopropionates or -iminodipropionates, with preference being given to
C10-Cyoalkylamido-C4-C,akylenebetaines and especially to coconut fatty acid amide

propylbetaine.

Nonionic surfactants that may be mentioned include, for example, derivatives of the adducts
of propylene oxide/ethylene oxide having a molecular weight of from 1000 to 15 000, fatty
alcohol ethoxylates (1-50 EO), alkylphenol polyglycol ethers (1-50 EO), polyglucosides,

ethoxylated hydrocarbons, fatty acid glycol partial esters, for example diethylene glycol



10

15

20

25

30

WO 2007/147745 PCT/EP2007/055699

monostearate, fatty acid alkanolamides and dialkanolamides, fatty acid alkanolamide

ethoxylates and fatty amine oxides.

Cationic surfactants when utilized in the detergent compositions of the present invention may
be selected e.g. from alkoxylate quaternary ammonium compounds, dimethyl-hydroxyethyl
quaternary ammonium compounds, polyamine cationic surfactants and cationic ester
surfactants (cf. US-A-6'136°769, 6°'004°922, 6°022’844 and WO 98/35002).

Suitable cationic surfactants may also be selected from compounds also known as fabric
softening additives such as ditallow dimethyl ammonium chloride, tritallow methyl ammonium
chloride, ditallowoyl-oxyethyl dimethyl ammonium chloride, dihydrogenated-tallowoyl-
oxyethyl dimethyl ammonium chloride, methyl bis(tallow amido ethyl)-2-hydroxyethyl
ammonium methyl sulfate and others; and also mixtures thereof.

The surfactants may be present in the detergent compositions in effective amounts known to

the artisan. The upper limit may be at about 40% by weight of the composition.

Suitable and preferred metal-complexing agents are metal complexing dyes which are used
in their uncomplexed form in the detergent compositions. They provide an observable color
change when in contact (complexed) with selected cations which are generally those
responsible for the hardness of water. Preferablxy they are the cations of alkaline earth

+++

metals (e.g. Mg**, Ca**, Sr'*, Ba™"), rare earth metals (e.g. La™*"), manganese (e.g.Mn"",
Mn**) and iron (e.g. Fe**), or mixtures thereof.

The cations are present in form of their salts which may be e.g. the carbonates, hydrogen-
carbonates, the sulfates, phosphates, silicates and also some chlorides, nitrates, oxides and
hydroxides; futher also the water-insoluble salts (Ca-, Mg-salts) of tensides, comprising e.g.

the salts of Ce-Co,-, preferably Cs-Cyg-fatty acids.

Suitable indicator compounds may be compounds of aromatic and/or heterocyclic
hydrocarbon ring structure containing at least one OH-group bonded to a carbon atom of that

ring structure, mesomeric structures of the OH-group, viz. -O” and =0 are also comprised

Preferred are indicator compounds which are metal complexing dyes selected from the group

consisting of mono-, dis- and tris-azo dyes, nitroso dyes, triphenylmethane dyes (phthaleines
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and sulfo-phthaleines), xanthenes, thioxanthenes and acridines, or mixtures thereof. These

dyes are known compounds which are used e.g. as indicators in complexometric titrations.

Examples for the azo-type dyes are 3-hydroxy-4-(2-hydroxy-4-sulfo-1-naphthylazo)-2-

naphthalene carboxylic acid (Calconcarboxylic Acid®), 3-hydroxy-1-(1-hydroxy-4-methyl-2-

phenylazo)-4-naphthalene sulfonic acid (Calmagite®), 1’,2-dihydroxy-6-nitro-1,2’-

azonaphthalene-4-sulfonic acid (Eriochrome® Black T), sodium 1-azo-2-hydroxy-3-(2,4-

dimethylcarboxyanilido)naphthalene-1-(2-hydroxybenzene-5-sulfonate) (XylidyI® Blue),

1,8-dihydroxy-2-(4-sulfophenylazo)-naphthalene-3,6-disulfonic acid (Azochromotrop®

Sulfonic acid) and the tris-azo dye Diamine Green".

A nitroso dye is for example di-sodium-3-hydroxy-4-nitroso-naphthalene-2,7-disulfonate

(Nitroso-R-Salt®).

Phthaleines and sulfophthaleines are e.g. 3,3’-dimethyl-phenolphthaleine (o-

Cresolphthaleine), p-xylenolesulfophthaleine (Xylenol Blue®), pyrrogallolsulfo-phthaleine

(Pyrrogallol Red®) or 3,3’,5,5'-tetrabromo-phenolsulfophthaleine (Bromophenol Blue®)

A xanthene dye is fluoresceine-2,7-bis(methyleneimino)-di-acetic acid, di.sodium salt

(Calcein®).

Further, the ammonium salt of purpuric acid (Murexide®).

The following table shows the test results of some complexing dyes with standard soaps

(based on Ca/Mg/metal complexometry).

Commercial Chemical | Initial colour Initial Colour of Soap Effect observed after
Name (Water) with Basel HardWater adding more Hardwater
Calcein colorless colorless Fluorescence emitting
Sulfonic acid,
Light red Light purple No color change
Azochromotrop
o-Cresolphthalein
Clear purple No color change
complexon
Murexide Purple Light pink No color change
Nitroso-R salt Yellow Light yellow/green Light yellow
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-7-
Commercial Chemical | Initial colour Initial Colour of Soap Effect observed after
Name (Water) with Basel HardWater adding more Hardwater
Diamine Green Green/blue Same Gets bluer
Bromopyrogallol red Red Reddish Pink
Calmagite Red wine Purple/blue Purple/pink
Calconcarboxylic acid Purple Light blue Purple
Eriochrome Black Purple Light blue/purple Blue to purple
Xylidyl Blue, Na Salt Purple Pink Purple to pink

The metal-complexing compounds (dyes) may be added to the detergent composition in any

suitable form, for example in a solid form like powders, granules, tablets,capsules or

combinations of any of thes forms; or in liquid or semi-liquid (gel) form.

In these particular forms the metal-complexing dyes show a certain stability so that a

controlled relase to the washing liquor is given; on the other hand the carrier material should
not unusually retard the desired dissolution/disintegration step to release the needed amount
of the complexing dyes.

Corresponding techniques to prepare such carriers containing active agents by mixing,
grinding, precipitation, granulation, encapsulation, tableting and other methods are well

known in the art.

The detergent compositions comprise an effective amount of the metal-complexing dye in its
uncomplexed form, preferably from 0.001 to 0.5%, or according to more preferred
embodiments from 0.01 to 0.2% or from 0.01 to 0.1% by weight of the whole composition.
As used herein, “uncomlexed” means that the metal-complexing dye has not yet interacted

with a metal ion to give the desired visual indication.

In addition to the components mentioned, the detergents may generally contain one or more

of the following components:

- inorganic and organic acids, like hydrochloric acid, phosphoric acid, citric acid, acetic acid
or sulfuric acid,

- for basic products inorganic (NaOH or KOH) or organic bases like triethanolamine,

- abrasives for improved cleaning of surfaces, such as silicas, seed kernel or polyethylene

- waxes and/or silicones for maintenance and protection of surfaces,
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polyphosphates,

substances, which eliminate hypochlorite or halogens;

peroxides comprising bleaching activators like TAED, for example sodium perborate, H,O,
or hypochlorite;

enzymes;

filling agents like silicates, polyphosphates, such as sodium or potassium
tripolyphosphate, zeolithes for powdery cleaning agents;

pigments, lakes or soluble dyes;

fluorescent whitenting agents (FWAs);

photo catalysts;

dye fixatives;

perfumes; and

light stabilizers, antioxidants, antimicrobials, UV-absorbers and chelating agents

(cf. for example WO 2004/050815)

These components as well as their use in laundry detegent compositions are well known in
the art.

The inventive method of hand-washing of laundry may be carried out for example in open

washing troughs or corresponding basins at temperatures of about 20 to 50°C, preferably 20
to 35°C.

The following examples describe the present invention in further detail. However, the present

invention is not limited to these examples.

Parts and percentages are by weight, if not otherwise indicated. The temperature is indicated

in degrees centigrade.
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Examples

Example 1

Depleted washing liquor: need for more detergent:

3g/l of a commercial detergent containing the indicator Calmagite (0.00667% o.w.o0.d.) in
form of speckles is added to 500 ml of an aqueous solution containing 37.5 mg of CaCOs.
The color of this washing liquor changes to blue: a indication that the free (undesired)
Ca-ions are fully complexed by sodium tripolyphosphate (STPP) or other sequestrants.
When adding more hard water (containing 75 ppm of CaCQOj;) the color of the washing liquor
changes to red-violet (indicating free Ca*" ions), whereas the blue color returns when

detergent (containing said indicator) is added.

Preparation of the speckles: 0.25 g of Calmagite is dissolved in 1000 ml of water (stock
solution). 3 g of sodium chloride (NaCl) are dissolved in 8 ml of this stock solution. The water
is evaporated and the obtained dry crystalline mixture of Calmagite and NaCl is then
granulated through a sieve with a mesh size lower than 800 pm to form speckles. With a
second sieve having a mesh size lower than 315 pm dust is removed from the speckles.

The speckles can be used as indicated above in this Example. 0.15 g of the speckles are
added to 1.5 g of detergent, the final concentration of Camalgite in the detergent is about
0.007%.

Example 2

Deactivation of detergent

(a) Preparation of soiled textiles:

Swatches of cotton fabric (weight 5 g each) are wetted with deionized water, then 50 mg of
garden mud was added as homogenously as possible to the swatches. The garden mud is
then removed from the surface of the swatches and they are washed with a washing liquor
containing a detergent. The washing and rinsing liquors used are free of Ca** and Mg"" ions.
After the washing step, the swatches are not completely unsoiled.

After drying the swatches an aqueous solution of CaCOj is dropped onto the swatches (5.6
mg Ca on each swatch) which are then dried again. The so prepared swatches are used in

the following washing experiment.
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(b) Washing experiment.

3 g/l of a detergent (e.g. Syndet® 2) containing the indicator compound Calmagite®
(0.00667% o.w.0.d.} in form of speckles are added to 500 ml of an aqueous solution
containing 117.5 mg CaCOQOs; .

The color of the washing liquor changes to blue.

This shows that free (undesired) Ca*" ions are fully complexed by STPP or other
sequestrants and indicates to the user that the washing liquor is ready to use.

A first soiled swatches is hand-washed in this liquor and after a short swirling wash motion
removed from it.

A second soiled swatch is washed like the first one, and when a third soiled swatch is

washed, the color of the washing liquor turns to red-violet.

By this color change, the user is informed that the maximum cleaning performance is no
longer given: the washing liquor is depleted (STPP consumption due to water hardness).
By adding more detergent containing the indicator compound speckles, the color of the

washing liquor changes again to blue indicating its full cleaning strength.
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Claims

1. A method of hand-washing of laundry which comprises treating the laundry with a washing
liquor containing a detergent composition comprising a surfactant and a metal-complexing

agent as an indicator compound indicating the current effective activity of the washing liquor.

2. The method according to claim 1 wherein the surfactant is an anionic, a non-ionic, an

amphoteric or zwitter-ionic or a cationic surfactant, or a mixture thereof.

3. The method according to claim 1 wherein the metal-complexing agent is a metal-

complexing dye.

4. The method according to claim 3 wherein the metal-complexing dye provides an

observable color change when in contact with selected cations.

5. The method according to claim 4 wherein the selected cations are those responsible for
the hardness of water, preferably the cations of alkaline earth metals, rare earth metals,

manganese and iron, or mixtures thereof.

6. The method according to claim 1 wherein the metal-complexing agent (indicator
compound) comprises compounds of aromatic and/or heterocyclic hydrocarbon ring structure

containing at least one OH-group bonded to a carbon atom of said ring structure.

7. The method according to claim 6 wherein the indicator compounds are metal complexing
dyes selected from the group consisting of mono-, dis- and tris-azo dyes, nitroso dyes,
triphenylmethan dyes (phthaleine and sulfo-phthaleine dyes), (thio)xanthenes, acridines or

mixtures thereof.

8. The method according to claim 1 which comprises treating the laundry with the washing

liquor at temperatures of 20 to 50°C, preferably 20 to 35°C.

9. A detergent composition for a hand-washing process of laundry which comprises a metal-

complexing agent in uncomplexed form as an indicator compound indicating the current
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effective activity of a washing liquor by an observable color change when in contact with

selected cations.

10. The detergent composition according to claim 9 wherein the selected cations are those
responsible for the hardness of water, preferably the cations of alkaline earth metals, rare

earth metals, manganese and iron, or mixtures thereof.

11. The detergent composition according to claim 9 wherein the metal-complexing agents
comprises compounds of aromatic and/or heterocyclic hydrocarbon ring structure containing

at least one OH-group bonded to a carbon atom of said ring structure.

12. The detergent composition according to claim 11 wherein the metal-complexing agent in
uncomplexed form is a metal complexing dye selected from the group consisting of mono-,
dis- and tris-azo dyes, nitroso dyes, triphenylmethan dyes (phthaleine and sulfo-phthaleine

dyes), (thio)xanthenes, acridines or mixtures thereof

13. The detergent composition according to claim 9 comprising from 0.001 to 0.5% by weight

of the composition of the metal-complexing agent in uncomplexed form.

14. Use of a metal complexing agent as an indicator compound indicating the current

effective activity of the washing liquor in a hand-washing process of laundry.

15. The use according to claim 13 wherein the metal complexing agent is a metal complexing

dye providing an observable color change when in contact with selected cations.

16. The use according to claim 14 wherein the metal-complexing agent (indicator compound)
comprises compounds of aromatic and/or heterocyclic hydrocarbon ring structure containing

at least one OH-group bonded to a carbon atom of said ring structure.

17. The use according to claim 16 wherein the metal complexing agent is a metal-
complexing dye selected from the group consisting of mono-, dis- and tris-azo dyes, nitroso

dyes, triphenylmethan dyes (phthaleine and sulfo-phthaleine dyes), (thio)xanthenes,
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acridines or mixtures thereof, and the selected cations are those responsible for the
hardness of water, preferably the cations of alkaline earth metals, rare earth metals,

manganese and iron, or mixtures thereof.
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