1 BYEACH ACTI VATI ON VI A ANHYDRI DES AND. LI PASE Bl eachi ng agents have | ong
beeh used_in laundry detergents to enhance the overall cleaning action
thb‘reof WARES7T bl eaches have | ong been used in numerous cPEEASHI4076
.applications, including the washing and prewashing of fabrics as well as in
ot her applications for instance in hard surface cleaning. Using the

bl eachi ng agent various stains or soils on fabrics, textiles and hard
surfaces are oxidized. Because of their oxidizing power peroxygen bl eaching
conpounds | i ke hydrogen peroxide, sodium perborate or sodi um percarbonate
have been found very useful in bleach formulations. Addition of certain
organi ¢ conpounds, including activators such as tetracetyl ethylene diam ne
(TAED), to for instance perborate bl eaches can inprove the bl eaching

per for mance because of the formation of peracids. 2 Detergent

conposi tions have al so been devel oped wherein vari ous enzynmes for renoving
certain stains or soils are inplenented. For instance, protease has been
found useful for hydrolyzing protein-based stains particularly in the
_cleaning of fabrics. Anylase has been found useful against

car bohydr at e- based stains originating-fromfor instance food, mhereas

| i pase has been found very useful for hydrolyzing fat-based stains in a
prewash or resoak manner. In EP-A- 130,064 applied for by Novo Industry A/'S
‘the use of enzynes in cleaning or detergent conpositions is described in
relation to inprovenments in enzymatic additives for achieving substantially
inproved cleaning efficiency. A need for- inproved bleaching or activated
oxidant systens is acknomﬁedged said system shoul d be capabl e of enhanced
perfornance |n aqueous

BLEACH ACTIVATION VIA ANHYDRIDES AND LIPASE

Bleaching agents have long been ‘used in laundry detergents
to enhance the overall cleaning action thereof. Various
bleaches have long been used in numerous cleaning applications,
including the washing and prewashing of fabrics as well as in
other applicétions for instance in hard surface cleaning.

"Using the bleaching agent various staihs or soils on
fabrics,'EEXtiles and hard surfaces are oxidized. Because of
their oxidizing power peroxygen bleaching compounds like
hydrogen peroxide, sodium perborate or sodium percarbonate have
been found very useful in bleach formulations.

Addition of certain organic compounds, including activators
such as tetracetyl ethylene diamine (TAED), to for instance
perborate bleaches can improve the bleaching performance
because of the formationlof peracids.
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soyﬁtion at low tenperature wash conditions while still remaining high
tenperature performance. Such a systemis described in EP— - éﬁ? y the
Ckor ox .HHPHV|d|ng an activated oxidant system for achi ?ﬁﬁé matic
perhydrol ysis of a substrate in the przesence of a source of hydrogen
peroxi de to produce a peracid. An enzyne catal yses the reaction of

substrates resulting in formati on of peracids. As substrate for the enzyne,

nore specifically a |ipase enzyne, esters are used in above-nentioned
pat ent petiorgent eshpositiensnhgerendboveepnstaviedoped pherein yagtions

conpounds. unl e n e antl.C
IeaV|n§ 6¥%ﬁﬁs§gﬁj?ﬁﬁaggxgs g?gazéngggggéaggw%g?égl gblgh?ﬁgﬁ%iesence of
| i pase and peroxide such a reaction is not at all efficient. Therefore

esters %dlhéeaﬁéehaﬁﬁoeexgé Reenpaehugbuyiduaed fun @etrehgamy&qe@r ding to
Appllcant s. know resent on, has .sol ved %gove i.dentified

probleﬂ?%ﬁﬂlﬁohﬁé? SEﬁIBFfBEFEﬁFu§§§¥¥nﬁFoFhﬁeF&F§§ﬁ8§ hé 3RF#&Ri on

relates to a = 3 detergent conposition or additive containing a |lipase

ﬁ;gﬁgg%gpfxgs ﬁ%g'ﬂgeSSksnﬁaeuggku!'héalagtae FibhdRrald-BaSu GRalins

sai d conmposition eac activation | t
has be@nIQDUﬂﬁln%aframhﬁﬁrlé§§téﬂée|ﬁopﬂetWPéF?aPe&éPP§é BRE. @Fﬁﬂ:lent

mol ecut&Sgnd h@érﬁé\ﬁs@fﬁ!l QSrpﬁg\ eblgzahgegdy -pabeausthiipgsdn @ Préwa@hTENt S
i ncluding h er oxi ddition of lipase surprisingly further

rogen
i mpr ovs Yﬁ%°?%aﬂ??8ﬁrand boosts the anhydrides perhydrolysis; therefore
bei ng much nore efficient as bl eaching system Conpositions conprising an

anhydry deppa,li §5eoéﬂdé§h1§§éy?§e g;navss&ﬁaaa%rgcav§gkxeap@e gtour ce of

hydr ogen perOX| e accor ention are therefore o ch hlgher
| ntere%mZYmSthe qbeengeacwaéeﬁérgeatf Fempasitions is described in

relation to improvements in enzymatlc additives for achieving
substantially improved cleaning efficiency. A need for 1mproved
bleaching or activated oxidant systems is acknowledged; said
system should be capable of enhanced performance in agueous
solution at low temperature wash conditions while still

remaining high temperature performance.

Such a system is described in EP-B-268,456 by the Clorox Comp.
providing an activated oxidant system for achieving enzymatic
perhydrolysis of a substrate in the presence of a source of
hydrogen peroxide to produce a peracid. An enzyme catalyses the
reaction of substrates resulting in formation of peracids.

As substrate for the enzyme, more specifically a lipase enzyme,
esters afe used in above-mentioned patent. However esters are
in geheral very stable and podrly reactive compounds unless
they have been synthetized with particular effective leaving
groupé. Although esteré can generate peracids in the presence
of lipase and peroxide such a reaction is not at all efficient.
Therefore esters and lipase have never been actually used in
detergents according to Applicant‘s knowledge. The present
inventidn has solved above-identified problem and concerns an
efficient system for detergency. The invention relates to a

-
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The - fnvention t hus provides a new-activation nethod of hydrogen peroxide by

usrng anhy@reydgiy and | i pase enzynme and/ or enzyne having est vity
|t “has been found that by adding |ipase and anhydrides to hééﬁ@%gﬁuk&rOX|de

sol utions a substantial phenonmenon of ®l each activation occurs. This
phenonenon has been shown as nuch stronger than when anhydrides or I|ipase

. are ad%g& al one to hé% en _per.oxi.de sol u& Qn .and i therefore related to
the sy F@eBFe§8H885 %hf rfggétéﬁﬁ Cop%8a iR, 2p LdRAFEN GNEAPFr onnent .

So theemaamelbavahglep&sea§@ agitiviisys eonaahyidrd denandr adesouxice eyfdr ogen

perox'ﬂg g%ﬁe%'gﬁkkkﬁéﬁt' C%bﬁ&gkﬁtﬁB% B?bqﬁb'Q”bQEaEp aE% %%%Qon.

corresp he anfiydri de usé his e i s hove I'ipase is
tradltF§ﬁ&FFy dxpbasecfeeh ﬁ@Pﬁdtﬁéaﬁy&P6V9§#§e§fa€§téﬂsfeﬁﬁdvﬁawt|cuIarIy

of trl&bheeﬁwdeshd émrlbuaa&embubeuaehlQnaercbhdebwhae petraenaen
anhydr|Qes .S g Qg to the invention new ag unexgyéted Such an
I

acti vafi ESagsté BﬁﬁFeﬁEnF"Fﬁg°QEFP5ﬁSIBF Rﬁ&ﬂﬁ ZOF®Rcti vators
such ape¥pEDdeNOBEdiBLBS, ofsdiNGBS, sREGrisAGY1lySHLUECKEK NlProves the

N@ta"QQQEEEME'QEE bsaaeeotﬁannhs §1aaswge?ﬁya§saxggaft%52§a¥oég“0“iunlor

phosphoni, um bl each precursors such anmoni um
toIuoyPS%?BeHBEHemQH?pﬁgﬁ&Fé?“Graﬁcb@?P&PéBgGFYEEFBI fatty esters. They
will al so conplenment the actions of preforned peracids such as DPDA, NAPAA,

PAP h ercaproic ac no and_Di per br. lic acids. One
“can fﬁk$5§§éﬁégxg%ﬂkgﬁﬁﬁé§ &PthntﬁBhXégf YarfondPef ué?ﬂ?égyehQVWﬁb iycllc
or ||nbawlsQeeeteneseNﬁabdvannydnddessanecal95 hpfizogan perokidei nvention

as gengeabiadngCtactrs 9£vdh£isaea£ehﬁﬂéeabePébeymeeﬂ ﬁEéﬁéEe activity at
the sape, tinme and thus wth an optimum specificity for soils having .

d|fferéﬂFe5F?Fn??Ye§he detergency as very efficient.

The-invention thus provides a new activation method of hydrogen
peroxide by using anhydrides and lipase enzyme and/or enzyme
having esterase activity. It has been found that by adding
lipase and anhydrides to hydrogen peroxide solutions a
substantial phenomenon of bleach activation occurs. This
phenomenon has been shown as much stronger than when anhydrides
or lipase are added alone to a hydrogen peroxide soiution and
is therefore related to the synergic presence of anhydrides and
lipase in a bleaching environment.

So the addition of lipase to solutions containing anhydrides
and hydrogen peroxide can significantly accelerate the
formation of the peracid corresponding'td the anhydride used.
This effect is novel, as lipase is traditionally expected to
help the hydrolysis of esters (and particularly of
triglycerides). Any lipase interaction or hydrolytic action on
anhydrides is, according to the invention, new and unexpected.

Such an activation system will complement thetactions of known
bleach activators such as TAED, NOBS, BOBS, iso NOBS, PAG,
TAGU, SULFONIMINES, Metalloporphyrines, organo complexes of
Manganese, gquarternary ammonium or phosphonium bleach
—_'\\
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Dry Ebnpositions i ncluding a hydrogen peroxide source (perborate,

percar bon Bhs ) or liquid conpositions including hydroge&.ﬁﬁ ' I n
itsel f caﬁhﬁgxe significantly enhanced bl eaghi ng activation | %géhgﬁso
I ncl ude anhydrides and |ipase. The invention applies to a w de range of

products from granular detergents to granul ar bl eaches and also to liquid
conpositions where pH, conposition and dilution conditions allow an

acceptaB?%c%¥%$F§|??cnLE?nétFHEeHEYér3@%?”&BﬁpGQFPPMﬁ°5Vb§B&FPFve accor di ng
to the sQysHéh@Be flust N§cébglanad cyyberoa phitshoekdebe .chahey wilarder to

t | kal h I,d l.
AN (Y SN
11 is sHAPAb} ePAPNIYdNi Bbtalopiimidopergapvaitabbéd) i kMopacendi c and nal eic
are indg fﬂfbégnli@eabgﬁéusbﬂa thnaifr ¥abbeaeh GAADASikkaNwiRnCRREEUNCEION

with |ipase | des not'_having_a Cyclic or even a
symet rPRSEtYaEIoNe SERUGFYEeHe FﬂEFﬂEeHYCFbeﬂErFénﬁﬁﬁyﬁFF&8§°§Fe al so
very smiﬁé)a%msyd\eidieﬁswe apsbyreléevant! 4di sgisnhytendéonoasners. Acrylic

- d and_nml hyd fer | _
Dcor Pt S S A IS 58, DO RN R SR BORRBRS FLrY phi. Sub RRET. °
mal ei ¢ Gﬂ#@&&tﬂe@? timel aameqULUEneD@rtansazlﬂblBn opsimum sbecifégisy a
solid dflg hgygﬁ&dgfffépg JPPlﬁ}@?éE'ty of the anhydride in the

flnlshed product can be |nprove by aggl onerating or coating it with the
appropriate protecting materials (CMC, fillers, etc.). Using this bleach

acti vatpen csdrsﬁmﬁoﬁélm@mdhmhéynyéfsq&hmeﬁbkeaéakbuecer an
i ntegra

typi cal f%o Sath, o RERTRRES P BT bt o r b e RS EeERat T o syotem
accor di including nm/mmmrpem:en&ﬁhyurmeslf can have significantly
enhanced bleaching activation if they also include anhydrides
and lipase. The invention applies to a wide range of products
from granular detergents to granular bleaches and also to
liquid compositions where pH, composition and dilution
conditions allow an acceptable stability.

Using the detergent composition or additive according to the
invention during the wash cycle, a pH should be chosen in order
to minimize the alkaline conversion of the anhydride (polymer)
into carboxyiate(s). Therefore, for instance, a 1% solution of
pH-between 7 and 11 is suitable.

Anhydrides, .commercially available like succinic and maleic are
indicativg for the inclusion in a dry bleach composition in
conjunction with lipase. However, other anhydrides not having a
cyclic or even a symmetric structure can also be included.

_Polymeric anhydrides are also very suitable as well as co-
polymers including anhydride monomers. Acrylic acid and maleic
anhydrides co-polymers are preferred in this respect.

To incorporate anhydrides in a dry matrix. a dry material (like
succinic or maleic anhydrides) and a liguid material as well
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de_I' i \}er organi ¢ acids which may according to the specific nol ecul es used,
haye a g Husgli ng capaci.ty in the wash. Using the above anhydride

( pol yrer) gs a aggl onerating agent or as a coating agent t 34/pa076
precursors,- the bleach percursor will bave a better stability in alkaline
detergents. ‘Subsequently a better conpatibility with fabrics and

surprisingly a synergistic pleach activation occurs. A typical fornulation
based S AP | Th SRR I dasRN (i Hor it bt ned P file 1O SUG0
Anhydr i slesb DI i epnhyfirtitee saropdiciste ih 1tHOU injpsised product can be

0.1-10% T. . ' . 0- 20% Fi .

0- 90% BhrP?AiEdge)ved by agglomerating or coa*bl_rg%%oéuvﬁjél{ etﬂ?% Sés;lnec;ﬁrlate

rs act an
0- 20% (rhetrechinyggraterials (CMC, fillexs 5%t her Ising this bleach

0-10% achivPerdd | Sy £XePi €% 1 oud |éJSH.{q71§%r tdier W ESRNta 1 ERASHE £ DV 362

Lyprcal, Yaundiy Bl cach ol ani g (4) Jnd e ey sl daundry defergent

20 TAEDXop of the typical soil remdhal advantages provided Wy ahipase pol yner
of ' 5
anhydri de/ ) . . . . _
20 Li pAl{MepRrganiparids which gnay according to the SpessifiF) Buil ders
- molecules used, hWd¥e a good building capacity in the wash.

%/%SC:JI.’IW i't:ChlasCisc}rthu?r? earc:scordlng SCMI’% invention ,38the anhydrides

Using the above anhydride (polymer) as a agglomerating agent or
as a coating agent to bleach precursors, the bleach percursor
will have a better stability in alkaline detergents.
Subsequently a better compatibility with fabrics and
surprisingly a synergistic bleach activation occurs.

A typical formulation based on the invention comprises :

Sodium percarbonate 3-80%
Anhydrides or anhydrides sources 0.1-10%
Lipase 0.1-10%
TAED 0-20%
Buffers/Fillers - 0-90%
Builders 0-90%
Surfactants 0-20%
Other enzymes 0-5%
Others _ _ 0-10%
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Surfactants -- . .- 15 O her enzynes

0.5 - 1.5 O hers

4%Furt her sﬁ,)‘ew c exanples to illustrate the present i nvenms%ﬁ"@omlpl cal -
granul ar automatic di shwashing formul a4ions (C and (D): In the granular
aut omati ¢ di shwashi ng det ergent corrpositions (© and (D), the abbreviated

i denti fications _have the foll meani ngs: Perborate: | Anhydr ous

sodi unPBEFBEASt EXABRIRTAFS: & 1PES 3 g' EndhE PreRaNyiglYE G RN ATSer car bonat e
TAED typical latatirgatdienkchetfiopimtrlatdicnr (g Grid & &ypical lalrdrSodi um
citrat ' t . Copol yners of 1:4 maleic/acrylic acid,
averagge%%ghl@a?o\%e%/u%tmgodtm80, 000 Silicate: Anor phous Sodi um
Silicate (SiJerr]:NaJerr]Oratio normally follows) Protease:

Proteol ytic enzynme sold under the trage nane 7 Savinasegby Novo

| ndustries A/'S Anyl ase: Anyl ol‘ytlc enzyne sold undef, the trade name
Ter manyl by Novo Industries A/'S Lipase Lipolytic éhzyme sol d under
t he tr&ddiummpercanbonase by Novo | ndugiries A/'S Nonionic: 20

Cerr]T r] m xed et hoxyl ated/ pr opqéyl ated fatty al cohol gwith an average
degree of ethoxylation of 3.8 and an average degree of progoxylation of 4.5
sol d uﬁﬂ%‘PU'PhBO{ eOhane Plurafac LF404 by BASF GhbH. PVP

Pol yvi mglgiyr ol i done with an average Ml ecul ar wei ght of 12,000

anhydride/acrylic acid

Buffers | 38 .20
Lipase (Lipolase Novo : 0.5 ‘ 0.5
100T) - - | 3
Builders - - - 30
Surfactants - : -- 15
Other enzymes 0.5 o 1.5
Others : -- ' 4

Further specific examples to illustrate the present invention
are typical granular automatic dishwashing formulations (C)- and
(D):

In the granular automatic dishwashing detergent compositions
(C) and (D), the abbreviated identifications have the following
meanings:

Perborate: Anhydrous sodium perborate monohydrate
Percarbonate: Anhydrous sodium percarbonate

TAED Tetraacetyl ethylene diamine
Citrate: Tri-Sodium citrate dihydrate
MA/AA: Copolymers of 1:5 maleic/acrylic acid,

average molecular weight about 80,000
Silicate: Amorphous Sodium Silicate (SiO3:Nas0 ratio

normally follows).
Protease: Proteolytic enzyme sold under the trade name

This Sheet Has Been h
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Sul |5hate . Anhydr ous Sodi um.Sul,phate The foll owi ng machi ne di shwashi ng

deterge ding to the invention are prepared arts | :

| Agr edi re\h?’s’%%; Part’s by weight C (P %m&ﬂ%hé trate
38.0 '35.0 Perborate 7 3.5 -
Pef car bonat e ' - 3.5 TAED

2.0 2.0 MV AA 4.0 6.0
Silicaté (2.0 ratio) Savinase by Neve Industries ALY o paraffin oil (1)
0.5 amylase: 0.5 Aplebgeic enzyme sold under the 2tfade name 2.5
éﬂ%lase 20 *EFmayxl ?5)&655 Industries APS5 Llpase 15

Linesnapaééspersant (Bipolytic enzyme sold under the tqgﬂe name
- LlpolasQ By JbPhat fdustries A/S

-bal ange_to_1Q0 pH 0 9
(1) Vﬁ 8ex Wnter%?]aﬂs(%x?’? ee%lae%lat?%/?%%p pa’%???cr}] %1;? %efore
incorporatlon (3) LutensdﬁoP@&fthaﬁyﬁﬁéta@@sﬁediﬁeI¢ﬁase used in the

Slch an amount ¢hat (HEAREfeLch OF T8RS Un Yelhdiabale s POt L 0T
of from10 to 0.005 LRyepexplatienes 4. QCSQ)IQ)BHLQ}!Prgtl@# F’f"@d%orrpom tion. A

Li pase Unit (LU) .is thahe BDWFAE&E ipp@@ebmmmmuces | / m cronol of

tltratablefatt acid nute i
y gﬁyv{%ylpyrofaéggz w1€h an average Molecular

weight of 12,000
Sulphate: Anhydrous Sodium Sulphate

The following machihe dishwashing detergents according to the
' invention are prepared (parts by weight):

Ingredients : : Parts by weight
o D
Citrate 38.0 35.0
Perborate 3.5 -
Percarbonate - 3.5
TAED 2.0 2.0
' MA/AA 4.0 6.0
Silicate (2.0 ratio) 26.0 30.0
Paraffin oil (1) 0.5 0.5
Protease _. 2.0 2.5
Amylase 1.5 0.5
Lipase 2.0 2.0
Nonionic (2) 1.5 1.5
Limesoap dispersant (3) 2.0 -
PVP ' - - . 0.5
Sulphate ____ balance to 100

pH 10.7 10.7 10.7

&mﬂﬂthum laced



under the following conditions : tenmperature 30[err]C, pH = 9.0;. substrate

is an e ' 3.3 % of olive oil and 3.3% gum arabic, in the presence
of 13 ng§%$h8£39£+; and 20 mmol /1 Nad’ in 5 nmol /1 Tri s- Buf PEFUSH44076

alternative definition of the |ipase gnit is given in EP 0 258 068 (Novo),
which nmentions (inter alia) |lipases suitable for use in the practice of
this invention and is hereby incorporated by reference. Naturally, m xtures
of t he(hbdWENPG paR eexii YhnbeRehakhown | i pases can be used. The |ipase(s) can

be u?_edzdj rpféhauihié@!witxgoenauwi-ssdiﬁgémor»e.'fera pﬁégébeéaiﬁam e-hg- '
purifi th the wel | -known adsorption methods, such as pheny
sepharggbw%ﬁgiﬁiﬁ+g%g}%cﬁﬁi%%%E. The detergent conposition or additive of
the invention may be forrmulated in any convenient form preferably as a
powder. This conposition may have different applications and can be used in
-dry bl each fornul ati ons and detergent fornulations including |aundry and

aut omdeiR28R shwashi ng detergent formul ati ons. The conpositions of the
invention are of use in nmachine di shwashing processes of the conventional"

type rfarmred usin .9 .a dishwasher nachine, ,which_ nmay be selected from
any of i AAPARAHARY 1R APRHPETANT EIKERREPD 17 HOFLUGRE i tBECh machine
di shwalstienyento cass dsl eaciping ccompes i ijos oih esucli t an | &Boustcbhat threckery,
gl asswayr #?gg%g I ] e Jigui d.havi ng. di ssol ved
or di \éﬁerfasleﬁ erel n&aﬁ%%;gbt?%og%%gnté@?%eg%g Jé#ggngfcgyn%%s?’?i % as
descr i@ hdime aRFrfemmbln 2ited e Bhumtobitheccompes ehen conposi tion

it is generally nmeant from,8g to 60g of detergent conposition per wash,

di ssol ved or_ di rs in a sh sol ution_volune of from3 to 10 litres, as
ar e tfbﬁ@ﬁaﬁﬁwﬁﬂii ffb) ls that amount of lipase which produces S

l/microficl of titratable fatty acid per minute in a pH stat.
under the following conditions : temperature 30 °C; pH = 9.0;
substrate is an emulsion of 3.3 wt% of olive 0il and 3.3% gum
arabic, in the presence of 13 mmol/l Ca ++; and 20 mmol/l NacCl
in 5 mmol/l Tris-Buffer. An alternative definition of the _
lipase unit is given ip EP 0 258 068 (Novo), which mentiens
(inter alia) lipases suiteble for use in the practice of this
invention and is hereby incorporated by reference.

Naturally, mixtures of the above lipase with other known
_lipases can be used. The lipase(s) can be used in its (their)
‘non-purified form or in a purified form, e.g., purified with
the aid of well-known adsorption methods, such as phenyl
sepharose adsorption.technigues.

The aetergent composition or additive of the invention may
be.formulated in any convenient form, preferably as a powder.
This composition may have different applications and can be
used in dry bleach formulations and detergent fOrmulations.
including laundry and automatic dishwashing detergent
formulations. |

The compositions of the invention are of use in machine
dishwashing processes of the conventional type performed using
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dosages enpl oyed in conventional nachi ne di shwashi ng processes. The wash

t enper at e in the range 40[err]C to 65/ err]C as comonly is :
eﬁployed“&ﬁ’ggéﬁpprocesses. A rinse aid conposition may aIsEFTﬂﬁ%ﬁﬂﬂﬁ‘if
desired. Detergent conpositions or adglitives of the invention nmay contain
as above-nenti oned ot her detergent ingredients known in the art as e.g.

buil ders, anti soil redeposition agents, perfunes, surfactants, anti-dye

t r ansfledishyadiesn Macrifts c AN 4Gh FiYeRe SeIfHGd SFAMENY €1y thAsk eases
and apdnfl)y @ivailiklid icomnatey mdeikeitgerin awRRosidtadils, GG inelpind act ant s

whi ch he.af the anionic, n-.i_oni eri.c, fatiqni.c or zwi.tteronic
type alsrgggmp%od: reesssréosf cﬂ?“%s? & steyB: Se%@én}o%/ p%ocl ecf ia§tt| &eo%' t%‘%cgb

sur f acsamrdkenyi,v @i asswaeRatheitl cWwase a1 iaslervt,o wNdily ian on May 23,
1972. al}qL{QdJ.fsesii(Hui@‘irFHVi%gsWifs%gl@gds ot QiR Frlereil P! e herein,
especially mxtures of sulphonate and sul phate surfactants 1n a wei ght

rati o e dqtdiies apount) of thecdstenoent Gampositiop s (fserikg%rably from

?: 1 t ;aekelin Iaw‘_z@.reaq’l l&uﬂ pifFeaitdve RGcudt a:lfkyﬂhéoeléwmle?tﬂ phogat els havidng
rom 9 .esSpegi 1 3 rho o, i.n the radi cal, an

aIphath Sﬁgﬁégihﬁﬁé?ﬁyﬁeﬁffk§l§bF% ggtgth ?%M%QSﬁgﬁhgf$§kﬁf5§ﬁ€§is

der i veomposiitd of ex] wasty,r Hissolyedopre digpeinsesblin ar oash Clerr]-Jerr]

fatty 3quweGen Mo1emeh deNFronCe tRe 1021ii¥dsS a3 Alredltypicall0 ;%E%ct

Pavi ngORRURS1 EMP] OY8: 4 GAMYEBIHAOA Lt AECHLE SiEaEshinGy: i onal 'y i1

havi n 1 - ' ef - 9ptionally in

ad m'bxpurbee\eistab.eu‘hexwlasu: mbmpes-a:tatbggtafyr @2 it ttan(i}angl’eemewﬁltb I10 to 16f
car bon atons. | i an.,.aver gr ee et yl ation o
1 o BSE. % ramnaf1} 1k ehBobRy I MU oRAESERY" 87 Undl AR K1

sul phaPaposd&amnt mavk plsoubghused, and desdirkedal kyl sul phates.

Detéergent compositions or additives of the invention may
contain as above-mentioned other detergent ingredients known in
the art as e.g. builders, anti soil redeposition agents,
perfumes, surfactants, anti-dye transfer ingredients, optical
brighteners, other enzymes (e.g. proteases and amylases) etc.

Additionally detergent compositions comprise surfactants
which may be of the anionic, non-ionic,amphoteric, cationic or
zwitteronic-type as well as mixtures of these types.

A typical listing of these surfactants is given in US
Patent 3,664,961 issued to Norris on May 23, 1872.

Mixturé;_of anionic surfactants are particularly suitable
herein, especially mixtures of sulphonate and sulphate
surféctants in a weight ratio of from 5:1 to 1:2, preferably
from 3:1 to 2:3, more preferably from 3:1 to 1:1. Preferred
sulphonates include alkyl benzene sulphonates having from 9 to
15, especially 11 to 13 carbon atoms in the alkyl radical, and_

alpha-sulphonated methyl fatty acid esters in which the fatty
acid is derived from a Cj35,-C3g fatty source preferably from a

C1¢-Cig fatty source. In each instance the cation is an alkali
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An exanpl e.of a preferred ethoxy sul phate is the so-called AE3S (C[err]
alkyl 3 tinmes ethoxyl ated sul phate). The cation in each instance is again
ah al kal W45 ation, preferably sodium One class of nonPeHUENH/04076
surfactants useful in the present inveption are condensates of ethylene
oxide with a hydrophobic noiety to provide a surfactant having an average

hydrophilic- |ipophilic balance (HLB) in the range from8 to 17 £geferably
from ometad , 1 Prefexgbd Yo Sodd iy v FNEHRrEed FuP tel'ﬁé“"ff%ﬁrcﬁfh%% e

(:c i pﬁplaiﬂk:y@ smbﬁhlte@%ahﬁr@ ifﬁ:_fbﬁ\'th i12 ajo arsonmirisor rataisurin artie takky Bngt h
of the pal.yoxyethyl.ene gro ch.,s c S

hydr opl'l'%gi%:aégo&b*&gﬁaﬂ' Y, é%dial lzi(d-]utsfs?t g&qﬁg hti ecf\%c}; } l\f;\lkralg%‘1e‘=“r133és§o:lﬁ%%%l;%orrpound
havi ng firdem d@sitoe@ 0de gpred esfabdal afc &chdibvarigndrasising i &he RAkvbhobi ¢

el ementg4;103 10080 a0 ARG fddied idFask sy M Mo er akd ye & so-cal | ed
ni | - LAS cont ai ni ng det er gerit cor;r;pom tion or additjive is used accq{)gipng to
t he i nFEAMPdES E§p@ae§ﬁrge& Sléile # ahfit NeRei ARt FAH i be are

t he (] eudphaterr Fogondr 2 1Xydo5e1l phat®ey 1ante £ oesaidlikil FBLPRAERS of

et hyl ene oxi de.per | e _of. al cahal . partj c}J' By 1z ] mary
2l cohoPD SXAPRIS 9 &. Bresed e%;%ét"h"g)qze sfiripe i e%‘;% Fdjcdl fd lakis TRy
Clerr]{€nerap AHi¥ery &iE6ToSSPORYIAYRhF R R )es e‘ﬁ%y’f%e“bx? per
mol e of; nalgahal 1 AAGRNH af Adkalli HIHaANica W Agrterfprdaeiuml kyl
pol ygl ucosi de _conpounds qf general fornmula RO I—&_grr nO)t Zx 11 wherein
Z is a nPPet Fla&s; PSd“PP&ﬁ’\“dlcuﬁb‘é'éacﬁainé:sa“éﬁf:@t T al kyl -
group Lh¥entibhaabe tondehdaltesldfCcathylaiconmxide iwdth @iy drophblaitd n i S
2 or 3_x_is fro to_ 4, 3% (0] i ncl udi | s 0% dinr eact ed
fatty BPESKE ftgn?r?sg:siget ﬁar?u% occs\t%om%t ‘ﬂx%ﬁéﬁ#%r‘(%\}%a%gﬁn c&olgc%é&f Conpounds

.lipophilic balance (HLB) in the range from 8 to 17, preferably

from 9.5 to 13.5, more preferably from 10 to 12.5. The

hydrophobic (lipophilic) moiety may be aliphatic or aromatic in

nature and the length of the polyoxyethylene group which is

condensed with any particular hydrqphobic group can be readily

adjusted to yield a water-soluble compound having the desired

degree of balance between hydrophilic and hydrophobic elements.

In order to maximize the lipase activity preferably a so-called

nil-LAS containing detergent composition or additive is used

according to the invention.

Especially pfeferred nonionic surfactants of this type are
the Cg-C;5 primary alcohol ethoxylates containing 3-8 moles of

ethylene oxide per mole of alcohol, particularly the C;4-C;s

primary alcohols containing 6-8 moles of ethylene oxide per
mole of 2lcohol and the Ci12-C4 primary alcohols containing 3-5

moles of ethylene oxide per mole of alcohol.

Another class of nonionic surfactants comprises alkyl

polyglucoside compounds of general formula
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of . this type and their use in detergent are disclosed in EP-B 0 070 077, O
075 996 d 4 118. Al so suitable as nonionic surfactan

hydr oxy %*‘%‘%@I d anmide surfactants of the fornula R[err]E’-éT&{s&’%%J!é/Z,
[err] wherein Rlerr] is H (err] hydrocarbyl, 2-hydroxy ethyl, 2-hydroxy
propyl or a mixture thereof, Rlerr] is (err] hydrocarbyl, and Zis a

pol yhydr oxyhydr ocar byl haV|n a |linear hydrocarbyl chain wwth at |east 3
hydr oxwherein ectisy &b dent Yek AR (FLUG0S8y R Ik A AP RHSYati ve

t her eqf drd?itﬁ:fﬂcﬁ@])kle[éﬁ‘ddp lt&ldﬁ?tdbﬂta:ﬂ[§rﬂ1]om A 38 ra Herdrer r] aI kyl

or Iken ain such co xfures, t r eof, d
deri ve%t“}/'?%'m o%cq%z}s zaf'r(ps"’mﬁ(’j1l rhs"sga‘{]co s’ U (I}gr 0’1% 'I act ose,
i'n a rtatbjcnom;mtmdsna:tnqﬂrudmtlm tmmnrm%lgmzteadEEd rﬁamnr oﬂddimldetergent

compos id oL A téd%e Q{&f@r@ﬂbet Wernryl S&aﬁlmsa&ég facd ol

non-i oni ¢ su act ant a rati A furt er class of

surf a&%rﬁ"slsarté?%é%derﬁhw s it fgatangent aradisrirsediideEPRUi% abl e

. am ne g»0 aes7 are o9 estetdd anomnax@.err]-Cerr], preferably Cerr]-Cerr]
N-al kyl or al kenyl am ne oxi des and propyl ene- 1, 3-di am ne di oxi des wherein
the remaining N positions are substituted by nmethyl, hydroxyethyl or

hydr oxy pg¥lssy Iswjtalye asnotdrerord assminflachantsc eae poliye hydstmaematty
Sur f aGH Sm it buts RAUNAL W RILERRRAILR2 - dlZ @Al oni © surfactants
can al so be used in etergent conpositions h FEIH and 'sui tabl e

quat ernary ammoni um surfactants are sel ected fror o (err]-Cerr],
preferably Jerr]-Clerr] Nalkyl or alkenyl amom umgdurfactants wherein
remai ning N positions are substituted by methyl, hydroxyethyl or

wherein R! is H, Cl_4 hydrocarbyl, z-hydrbxy ethyl, 2-<hydroxy

propyl or a_mixture thereof, R, is Csuaq hydrocarbyl, and 2 is

a polyhydroxthdroéarbyl having a linear hydrocarbyl chain with
at least 3 hydroxyls directly connected to the chain, or an

alkoxylated derivative thereof. Preferably, Rl is methyl, R

alkyl or alkenyl chain such as coconut

2
1s a straight C11-17

alkyl or mixtures thereof, and Z is derived from a reducing
. sugar such as glucose,'fructose, maltose, lactose, in a .

reductive amination reaction.

According to the invention the detergent composition or
additive preferably comprises anionic surfactant to non-ionic
surfactant in a ratio between 1 : 1 to 10 : 1.

A further class of surfactants are the semi-polar surfactants
such as amine.dxides. Suitable amine oxides are selected from
mono Cs-ééo, preferably Cj;o-C;s N-alkyl or alkenyl amine oxides
and propylene-1,3-diamine dioxides wherein the remaining N
positions are substituted by methyl, hydroxyethyl or
hydroxypropyl groups.

Another class of surfactants are amphoteric surfactants, such

as'polyamine—based species.
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“hydf oxypr opyl groups. Mxtures of surfactant types are preferred nor e
especialg&?a ' c-noni oni c and al so _ani oni c-noni oni c-catio xtures
Parti cul #’#ﬁgferred m xtures are desc¢ribed in British P %6’4“"2040987 )
and Eur opean Published Application No:2 0 087 914. The detergent '
conpositions can conprise fronrl@é?O@bby wei ght of surfactant, but usually

t he surfact ant I n the c It on heregin an annun% of from 1%

sent S
oS a00, Cantami e aitiRcint SO ADRR BtaeRe IRofad SR aEERE 00l (Che
detrrrﬁwmpdsitndn$amerarmramdysufiﬁbII?QﬁhtérhmrmaawmoaiemmnII typically be

presenduptadtHitH% e SOVepted ef Pbh Ymotot Og %{%prféfeﬂSbE?QEQb o
conposi tions herein. The conpositions herein should preferably be ?ree or

subst ahtakkyl ¢¢eﬁ#&#nbho%ﬁhﬁmeu%oﬁﬁefﬂ¢ﬁ§“%%|VH%¥§1Q559§?hH%P§INy free

bei ng ;k@éféfbﬁefawdsws@pe@téa ubg hessy i hanydderfethpitetral detergent
bui | der sten . bui |.der systenrherern may consi st of water-soluble

builckﬂ¥9 R °p¥ §%ﬁ?ﬁ?% bui | ders, m xtures thereof. However, : where
the detergent conpositions are for use in an automatic dishwashing process

the builyare serdﬁlsd?fé@één'@r@);ﬁé@béye Vﬁ@fefpec?'bl'ﬁormgﬁeéﬂ§9i§'bl e

bui |l ders can be an inorganic_1on ‘exchange naterl commonl y an |norgan|c
nydr ataRi eRIGMIRRI IR kGt aNGed k59 a?nl%r‘é“b%‘r’t?%{ﬁa?¢§l‘anh?dF‘éi‘E\!lr%?nt hetic

zleol I t&ﬁ%ﬁhﬁ@riﬁ’%ﬁéﬁki@%iﬁt&e% ,are desd#fbéd 1S BritishFPretented
((atoRS &t e EOAE T | Fbed e L5t Do ¥ L8R ENEE St on, -
and y Thes dettdmpsit Gsonpws itblens rean ccofprise from I$ondi. Bytwedgltand x is
at le%%'surfactant, but usually the surfactant is present in.the
compositions herein an amount of from 1% to 30%, more
preferably from 10-25% by weight. More surfactant would be
detrimental to lipase ‘activity.

BUILDER
Builder materials will typically be present at from 0% to 90%
preferably up to 30% of the detergent compositions herein. '

_The compositions herein should preferably be free or
substantially free of phosphate-containing builders
(substantially free being herein defined to constitute less
Ithan 1% of the total detergent builder system). The builder
system herein may consist of water-soluble builders, water-
insoluble bullders, or mixtures thereof However, where the
detergent comp051t10ns are for use in an automatic dlshwashlng
process the builder material 1s most preferably water-soluble.

Water insoluble builders can be an inorganic ion exchange
materlal,eommonly an inorganic nydrated aluminosilicate
material, more particularly a hydrated synthetic zeolite such
as hydrated Zeolite A, X, B, P, MAP or HS.
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"5, preferably from7.5 to 276, nore preferably from 10 to 264. The
alun1n05|llcate materials are in hydrated formand are preferably

cfystal IWOS4REST ai ning from 10% to 28% nore preferably frBET/USA4876220,
wat er .. The above al um nosilicate ion,gxchange nmaterials are further
charaterlzed by a particle size dlaneter of fromO0.1 to 10 m croneters,
preferably fromO0.2 to 4 microneters. The term"particle size dianeter"”
herei n Pepfeseeds alhaiavsiddcaper tob-exchangei anteciads hayevshei on
exchangtn%%qql%br%QIQeternlned by conventional analytical techniques such
as, for exanple, mcroscopic determnation utilizing a scanning electron

m croscope. The al um nosi-licate ion exchange materials are further '
characterized Mg tHéAﬂOQahC|dﬁupgmyéxchaﬂg@ capacity, which is at |east 200

| f. Ca har d f al | L.cul at ed
on an ARG oL 15ad Co AR ER20RRe PRS0 % ANEnY RARgBEof SRPBTE300 my

eq./ gthe abzamgreq1bgofThetalunnﬁo§rbmcat@ tonOegchndgs® A&t ati deasherein
are SE'|brE%EEQ%ﬁyCQQBﬁCHG%'€6d29¥3tH%kE §§E?b¥ghl?nf§6ﬁh§69%or%%3 which is

described in detail in GB . Al'ym nosilicate ion eéxchange materials
usef uFbenaLHBipPdLicatsr makrE ipdFe At PoRNaPYOEBNRE EPEM §PdvaFPabl e and can
be napreserrbigcorystglriher cohtaihihgateopr eber bl gsgynmbeei-cal |y derived.

A netnggégéb%g9gggbgg?%gggiggglthgge i on exchange nmaterials is discussed

in US eferred’synthetic crystalline alumnosilicate
i on exchange materials useful herein are avail able under the designation

ZeO"teTAe Zsebbt31§m1zsehn&eaée ZSH'é&%hﬂﬁgénﬂaﬂb¥15i35a£aefﬁ?ﬁher'n an
espe0|8 re erored enbodi ne he crgsta i ne - 14 alum nosilicate ion

exchafigé &1?8? PY EeBPFFécAeaﬁ&zﬁagl REteEr R from 0.1 to 10

micrometers, preferably from 0.2 to 4 micrometers. The term
"particle size diameter" herein represents the average particle
size diameter of a given ion exchange material as determined-by
conventional analyticalltechniques such as, for'example,
microscopic determination utilizing a scanning electron
microscope. The aluminosilicate ion exchange materials are

. further characterized by their calcium ion exchange capacity,
which is at least 200 mg equivalent of CaCO3 water hardness/g
of aluminosilicate, calculated on an anhydrous basis, and which
generally is in the range of from 300 mg eq;/g to 352 mg eqg./g.
The aluminosilicate ion exchange materials herein are still
further characterized by their calcium ion exchange rate which
is described in detail in GB-1,429,143.

Alumlnos;llcate ion exchange materials useful in the practice
of this invention are commercially available and can be
naturally occurring materials, but are preferably synthetically
derived. A method for producing aluminosilicate ion exchange

' materials is discussed in US Patent No. 3,985,669. Preferred
synthetic crystalline aluminosilicate ion exchange materials
useful herein are availéble under the designation Zeolite A,
Zeclite B, Zeolite X, Zéblite HS and nmixtures thereof. .In an
especially preferred embodiment, the crystalline'
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Nﬂéw”(MMeHD[HH (Siqerr])12] XHerr]O wherein x is from20 to
30, espegial . Zeolite X of formula Na86 [(AlO[err])86(QJerr])l106] -
10 .276H&§M al so suitable, as well as Zeolite HS of f?FﬂHSa‘M@‘
((Al1O0[err])[err](Sigerr])[err]] 7.5 Haerr]O . Another suitable

wat er -i nsol ubl e, inorganic builder material is |layered silicate, e.g. SKS-6
(Hoechst). SKS-6 .s .a crystalline layered. sjlicate consisting of sodium
sili cata@')"(”Hétoésr 31y BrHanee %%t?*ﬁ’g?mi G 4TRSS nﬂﬁ“%gh?:%p%?t y is
mai nl y formmtlizon exchange nechani sm 'In hot water, the material becones nore
sol ubl e. The water-sol uble builder can be a nononeric or oligoneric

car boxyl aj_e l.ati,ng agent. .Suitahl ar boxyl at es contai ni ng one car boxy
gr oup ingﬁikﬁfﬁagﬁﬁ)d- cid, %ﬁk&ﬁﬁi(fé%gfd and ether derivatives thereof as
di scl osgfbridirBel gisare fad &8 ts0 BHspifidia BRL, BP9 agkb Bidle 3 Cof

Pol ycardypmdjat Q&sceort_t@urur?ggastm%?ir]goog(]{ groyips include the water-soluble

salts of succinic acid, |"oni ¢ ethylenem(mq%pdiacetic acid, maleic
aci d, diiife8 1 G SHHaRG ¢ akiwell A% (2R LR HF #f Formrla Nasd, as
wel | ag (ahegtd@ioggrdioxy.satpo)descri bed in German O fenl egenschrift.
2,446, 686, and 2,446,687 and U.S. Patent No. 3,935,257 and the sul finyl
carboxyl ates descri bed in Bel gian Patent No. 840, 623. Pol ycar boxyl at es

cp[}t ait ni motdm@g»te s@tammdgramta&s-'ﬂﬂyamﬂe,i mxﬁakrgairpilé asqimféze&maeﬂﬁtale
citrates, ,aconityat.es and citrac € as syccinate derivatives
such ad%t ﬁ'f?yceg oxsy1 edxfs'l?dc%eés @&%ﬁ}sﬁe’d‘ [ FFIE’-Iq i%h Pat ent No.
1, 379, 2xysthddiiaey Jayenest @s.ldeme lvavhs irsthigtcherfl bl udpE i itdtan 7205873,
and t hgNaxgigloggar b@ne AigyhTeaeT/Mes s Uihdih? datarcli ty 3P MBI, a
tricarboxyl ates described in British Patent No. 1,387, 447.

cation exchange_mechanlsm. In hot water, the material becomes

more soluble.

The water-soluble builder can be a monomeric or oligomeric
carboxylate chelating agent.

~ Suitable carboxylates containing one carboxy group include
lactic acid, glycolic acid and ether derivatives thereof as
disclosed ‘in Belgian Patent Nos. 831,368, 821,369 and 821,370.
Pdlycarboxylates containing two carboxy groups include the
water-soluble salts of succinic acid, malonic acid,'
(ethYlenedioxy) diacetic acid, maleic acid, diglycollic acid,
tartaric acid, tartronic acid and fumaric acid, as_well-as the
ether carboxylates described in German Offenlegenschrift
2,446,686, and 2,446,687 and U.S. Patent No. 3,935,257 and the
sulfinyl'carboxylates described in Belgian Patent No. 840,623.
Polycarboxylates containing three carboxy groups include, in
particular, water-soluble citrates, aconitrates and
citraconates as well as succinate derivatives such as the
carboxymethyloxysuccinates described in British Patent No.
1,379,241, lactoxysuccinates described in Netherlands
Application 7205873, and the oxypolycarboxylate materials such
as 2-oxa-1,1,3-propane tr1carbox?lates described in British
Patent No. 1,387,447. '
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15 Polycarboxylates containing four carboxy groups include oxydisuccinates
disclosed in British Patent No. 1,261,829, 1,1, 2,2-ethane

t 8t racar¥@MRRSTs, 1,1, 3, 3- propane tetracarboxyl ates and 1@@5%’“697(§pane

t etracar boxyl ates. Pol ycarboxyl ates eentai ni ng sul fo substituents include

t he sul fosuccinate derivatives disclosed in British Patent Nos. 1,398,421
and 1,398,422 and in U S. Patent No. 3,936,448, and the sul fonated

pyrol ysed citrates described in British Patent No. 1,082,179, while
poIycarb&nyhakwaxgdamasﬂqqudmmdmhoﬁ@usu@@mbpuwnggamns(ﬁnngG@ed in British

Pat ent. Nors chli9a000 AAUEdE BBARLIOPAT: RRLY GARRIOBaAN s | ncl ude

cycl op ne-cl's, cl.s, Cl's-tetracar oxy ates, cyc opent adi'eni’de
pentadaﬂbd%?k&ﬁ@@ne2Q3t¥39ﬂﬁﬁﬂﬁx%ﬁ£Q§huﬂaﬁ'-'@ﬁ?rQH§§e ci s-

t2 et2 r gct%rtq@aél : ,1fa%e@ taeidr ahndrghvbadpaties tettiataribory 1aites,.

tetr rof uran - tetracar
- hexa@z?rlly&ﬁ’fl &%&-a&ﬁ& &?&“‘c?df‘ol&&ng‘%% %glg%tvz}t’ule,\?g:s 8‘% "@:Eh g’rl c al cohol s
such a1 lfosticcdinatendeirtioa tivesk @iiscdlosedy Gl?ﬁtﬁrdtp-(ﬁryc?@mtym@lses i ncl ude

mel | i b %g%cg% m&aorielsldat 145 22GIHG %dd 3 @Jatt@dtc N%C' d @%re watsl vangdi scl osed
in Brit'i'sh ‘Pat ent 25, 343. th e pre erred

pol ycéﬁ*‘!?oﬂ‘llsz’@ét&fie Wf@r@ﬁf@ar"d&fﬁ S’gﬂ% &% ittd shh Fateptr boxy

?roupgoperl rmlze;qulge; le[BillrlQ Wtﬂdﬁ&lb@lsdyua;ﬂésr as‘oeﬂ:alfirleibelph@imnleder sylstglms
or use.in RLegent Go | ns .in e r-insol ubl e

al um ﬁb’&sﬁlé: ﬁwalrgeldl r%? ed ggolalrtlgu%% P%ct)-'fe nt Pﬁ;ye(rléé%gmﬁo?at e (sks/6),

and a mater-soluble carboxylate chel ati ng agent such as citric acid. O her

bui | der ,Afi%geu%s ahhahe%@&ot:%mea@bl%afﬂ%xw'al:@@r israue@ for the purposes
of the 1nvention include inqgrganic materials such as _ alkali metal

car boRYCAPe8BRTE S 3 5a i SSTRtEACAE Poxy 1ates, cyelopentadienide

pentacarboxylates, 2,3,4,5- tetrahydrofuran - cis, cis, cis-
tetracarboxylates, 2,5-tetrahydrofuran -cis - dicarboxylates,
2,2,5,5-tetrahydrofuran - tetracarboxylates, 1,2,3,4,5,6-hexane
~hexacarboxylates and and carboxymethyl derivatives of
polyhydric alcohols such as sorbitol, mannitol and xylitol.
Aromatlc polycarboxylates 1nc1ude mellitic acid, pyromellitic
ac1d and the phtalic acid derlvatlves disclosed in British
Patent No. 1,425,343.

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

" Preferred bullder systems for use in the present comp051t1ons
include a mixture of a water-insoluble.aluminosilicate builder
such as Zeolite A or of a layered silicate (sks/6), and a
water-soluble carboxylate chelating agent such as citric acid.

Oother builder materials that can form part of the builder
system for the purposes of the invention include inorganic
materials such as alkali metal carbonates, bicarbonates and

silicates.
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16 O her suitable water-soluble organic salts are the hono- or co-polyneric
aci ds or, égﬁ' alts, in which the polycarboxylic acid conprises at | east
tiw car B8

atonms. Polyners of this type are discliésed in GB-A-1,596, 756. Exanpl es of
such salts are polyacryl ates of MN 2000-5000 and their copolynmers with

| ei j . ' i | ' i 20, 000
[0, 70° 0ol sz, Euicuil MR b I® SRS EE et N8 20, 0
fully cemrelymernie ROl (@F Sheir wa e, ofn twhichgheipolycarbetyl | v
from 0. Q5% tonphidedtitoNiead®stvd @iyl Yy FdPiedh d %8dPada B4 byrdpi ght of

a chel ant (heavy netal sequestrant). A suitable chelant for inclusion in
the det8aFeRtRGH RGN REES, than i &RRRIh a4 S nvention is -

et hyl enedi am ne-N, N -di succinic acid (EDDS) or the alkali netal, alkaline

earth netal [ | " tj.tut paquolgr t or m xtures
t her eof . r@f’%ﬁ%?%&é%%rﬁ#se gﬁ%%}% (Las‘.erﬂ ﬁél ff%’:gen%e’:'g;dsﬁhe sodi um or
magnesiExanpdies dfersawh sadtfplare glolMagrphaties raltl MR QR 53026 agid EDDS

[ ncl uden¥a2ERIP AN RRRS: mRAR enHfdrsidd), RWEEddsh TRaS iHEG SR t s of
EDDS |ncI%ﬂ§F EDDS %gﬁlhglegﬁ%ggDS; The nagpe5|un1salts_are t he nos

pr ef er PeORGEULRE ¥&IGhY P i49 /R0 %0 AL AWPMEPRETIR I e akRMNt i on.

Ot her dalogleaot.s i ncl ude t he organi ¢ phosphonates, including am no al kyl ene
poly (al kyl ene phosphonate), alkali netal ethane 1-hydroxy di phosphonates,

nitrilo trinethylene phosphonates, ethylene di amine tetra nethyl ene
phosphonat eFhgn¢otipasivions aff shiend antidaremay el Ihceqitaiat &ronlThe

phosphenalss ¢BIURYS ;%r{%e J¥ e lccigdiitich | ¥d e Bl y FrBaP’0 . 3582

conpl ex of _ei ther an or alkaline netal iqn, the nol’ar ratio of said
net al Fﬁhlﬁobgé331§W§spmﬂﬁﬁ(??ﬁﬁﬁﬁiﬂﬁYlﬁEQﬂy%nl%_t° 0.5% by weight of

a chelant (heavy metal seguestrant).

A suitable chelant for inclusion in the detergent
compositions in accordance with the invention is
ethylenediamine-N,N'-disuccinic acid (EDDS) or the alkali
metal; alkaline earth metal, ammonium, or subétituted ammonium
salts thereof, or mixtures thereof. Preferred EDDS compounds
are the free acid form and the sodium or magnesium salt

thereof. Examples of such preferred sodium salts of EDDS
include NajEDDS and Na4EDDS. Examples of such preferred

magnesium salts of EDDS include MgEDDS and Mg;EDDS. . The-

magnesium salts are the most preferred for inclusion in
compositions in accordance with the invention.

Other ‘chelants include the organic phosphonates, including
amino alkylene poly (alkylene phosphonate), alkali metal ethane
1-hydroxy diphosphonates, nitrilo trimethylene phosphonates,
ethylene diamine tetra methylene phosphonates and diethylene
triamine penta methylene phosphonates. The phosphonate
compounds may be present either in their acid form or as a
complex of either an alkali or alkaline metal ion, the molar
ratio of said metal ion to said phosphonate compound being at

- least 1:1. Such complexes are described in US-A-4,259,200.
S
heet Has Been Replaced
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| east 1:1.. Such conpl exes are described in US A4, 259, 200. 17

Pt ef er abl the organi ¢ phosphonate conpounds where present are in the form
of theiﬁwﬁﬁﬂﬁg§7untsalt The | evel of” phosphorus cont ai ni M6 in the
conpositions of the invention is prefgrably mnimsed, with their conplete
exclusion fromthe conpositions being nost preferred other chel ants
suitable for inclusion herejn |ncI de am no %k g%%%box ate chelants such

as EDTRreferaphita theerspRic NehesR §hee DSPTEBRRE VT e

typi cajhythéctoeg @gttﬁﬂﬂt maqmeﬁi&mtsalhat Tive nbével fof npipasphafusiet er gent
conpositions Antire 0 | S e c

oo ehafaintfy EREEA0EE (LR e RUCaRbas THERRESOR RO hdenelbn iRy o
agent sprefesably pingimised areitixabipe s e@mnheheogx¢kmedomn§re@|ehes and can

be addégmgas%iah.@gbém%ftté%erpﬂeeéffgd ADthéLIEROBAAE SN @Ea 06 | for

suspensron agents suita el n |nclude cel lul ose deriyvatives such
met hyl eeﬂ\asbee hese Lo xINELHYE AP RP RRIKFRERGYY LAGR t AR LTS BUEh %ﬁrd

hoho- gHT&0cape! ¥EBTAC pol ycarboxylic acids or their salts. Polyners of this
type include the pol yacryl ates and mal ei ¢ anhydride- acrylic acid
copol ymers previously nmentioned as builders, as well as copol yners of

mal ei CORRBOMAL JENGREDIENTRS| ene, net hyl vi nyl ether or nethacrylic acid, the

mal ei ¢ anhydri de constituting at Ieast 20 nol e percent of the copol yner.
These materials are nornal]y, used | evel s of fron1 5%t 0. 10/§by wei ght,

more pr eFRe PYSSERL FOMRO34 tPRT, W tt}SPe‘F%}JaXSI:&/" ¥ 19Rt PR by wei ght
of theiRgr@@séntonthdx ehermeIl vpforml part gbf edetergerct aompositiondar act er,

exanpl £5e 0L e 406L; A1 6n AURQLENN % dlSLAL1Bh Sabnel S1OFERLATM NO- 4-
brighteners, bleaches, bleach activators, suds suppressors,
anticacking agents, dyes and pigments are examples of such
optiohal ingredients and can be added in varying amounts as

desired.

Antiredeposition and soil suspension agents suitable herein
include cellulose derivatives such as methylcellulose,
cérboxymethylcellulose and hydroxyethylcellulose, and homo- or
co-polymeric polycarboxylic acids or their salts. Polymers of
this type include the polyacrylates and maleic anhydride-
acryllc acid copolymers previously mentioned as builders, as
well as ¢opolymers of maleic enhydride with ethylene,
methylvinyl ether or methacrylic acid, the maleic anhydride
constituting at least 20 mole percent of the copolymer. These
materials are hormally.used at levels of from 0.5% to 10% by
weight, ﬁere-preferably from 0.75% to 8%, most preferably from
1% to 6% by weight of the composition.

Preferred optical brighteners are anionic in character,
examples of which are disodium 4,4l-bis-(2-diethanolamino-4-
anilino -s- triazin-6-ylamino)stilbene-2:21 disulphonate,
disodium 4, = 4l-bis-(2-morpholino-4-anilino-s-triazin-6-
ylaminostilbene-2:21 - disulphonate, disodium 4,41
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anilino -s- triazin-6-ylanno)stilbene-2:21 disul phonate, disodium4, -

41- bi s- ( | ino-4-anilino-s-triazin-6- ylamnostil bene-2:2[er
cﬁsulphoﬁ'g{n‘ﬁ sodi um 4, 41 18 - nﬂﬁumd

bis-(2,4-dianilino-s-triazin-6-ylamng)stilbene-2:21 - disul phonate
nmonosodi um 4[err],4[err] -bis-(2,4-diani-lino-s-triazin-6
yl am no) stil bene- 2 sul phonat e, disodium 4,41 -bis-(2-anili

(N-mat'h?llSN—(ZaHyé#@métlﬁsﬂ'élﬂtﬁé)i@ft‘rﬁ'a’zh%%)l% 1Ax%he 2,21 -
?'SU|BPQB@bﬁonﬁt&Odhbﬁb@o@lumbmil@#‘|¥5B§‘62fﬁfﬁlanliiﬁf-i-trlazln-G

ri azo ene- i sul pho di_sodi um
anlllﬂéaﬂl%f ﬁgﬁﬁ§ﬁ &Péﬁ%&ﬁ%ﬁ zqh Jz-an111n0-4-
ylanlnu}mbmhbaﬁﬂ-z-hym nnujﬁaxhnuazmhﬂ&4yndmyﬁQWSﬂxlbene-
(naphthgql[ ety 5 n t riiaze £. Any
partltgu?ate Fr%?la%m édaﬁér'h;)‘/id:sgt% %tr)"i edch can ghltf"%}if use% for a bl each
addi t t¥dazepe2g arrFtdflbieﬁ'&"Qaﬁ dﬁér“f%maé'—%a isodjduy 4 rf Rimint from
3% ]E Oa&(i%lhb-wel(qhg;ettmgeoz%%% gxnfyu@gial%)t-%f-&@@atmm-ght %WSSE t
prefer o to e use u Qr et ergen

in Equ §H°&5§ﬁi g"ﬁaehln &ds % 4%&%%1 ﬁﬁgg%ih%ne can be = -
used Knaphthnaaﬁnz r@nﬁ3%ﬂna 80%)m¢naaqyu? h@h@h@ﬂ&bly form12%to 40%
by wei ght, nost- preferably form8%to 30% If to be used in a fully

formul ated detergent for US and Japanese washi ng machi ne, the anount of
i nor ganf\BYpEPHWIF&t]-étéaﬁnﬁ’é'g%’é& PRTRYSxASEnPleash Tan Segoas wdifght

nore psetetael ¥ bneabﬁ%aaaliwebytw Afourto Bt Lirr\e:f:@raahlcy Peripd®ated 10%
Preferred, exa es_of such bl eaches % §§§?ﬁ;un1 er hor e nmonohydr at e and
t et r afi98r BEeY nggr&ErBBn QuUNk, & TR A i3r w?&ﬁ&t e™Pr%ferred

separ prefgrabigdfrogr 88 ¢ot 603 bypeedghtcamosty prefariabliy &xom @agent and
sal tsehngpgol . rEkEhples WBEA! §hall ¥u3qPeE ormd atied iatedgetito!yrerated form
European washing machines, the amount of inorganic perhydrate '
can be used in an amount from 3% to 80% by weight, more
preferably form 12% to 40% by weight, most preferably form 8%
to 30%. 1If to be used in a fully formulated detergent for US
and Japanese washing machine, ﬁhe amount of inorganic
perhydrate can be used in an amount from 3% to 80% by weight,
more preferably from 3% to 15% by weight, most preferably from
3% to 10%. Preferred examples of such bleaches are sodium
perborate monohydrate and tetrahydrate, percarbonate, and
mixtures thereof.

Another preferred separately mixed ingredient is a peroxy
carboxylic acid bleaching agent and salts thereof, which is
preferabi& added in a prilled or agglomerated form.

Peroxygen bleaching agents are preferably combined with
bleach activators, which lead to the in situ production in
aqueous solution (i.e. during the washing process of the peroxy
acid corresponding to the bleach activator). Examples of
‘suitable compounds of this type are disclosed in British Patent
Nos. 1586769 and 2143231 and a method for their formation into
-a prilled form is described in European Published Patent

i




Per oxygen bl eaching agents are preferably conbined with bleach activators,
which {ead to the in situ production in aqgueous solution (i.e. during the
washi ng POWME43ST0f t he peroxy acid cofresponding to the bléﬁaﬂmﬂémﬂﬂgtor).
Exanpl es of suitable conpounds of thig type are disclosed in British Patent
Nos. 1586769 and 2143231 and a nethod for their formation into a prilled

. formis described in European Published Patent 19 plication No. 0 062
523. FRpplicationx¥epl @s06? 322h cORpbeREed ae¥arelencet yPuelhyl ene di anmi ne,

sodi Umgg éunéstéfgeéeﬂfaeexﬁnoatwy@ﬁezeﬂemﬁuépheaaiem 8] psrosy dodecanoi c

d bed 4 818 425 and
SS?oxﬁiagﬁéﬁﬂ%&?ﬁeagna%@e%?ﬁaazeg? Saletanats, dMParoRy SRacsagbic

n- nonaaeyd oay béegsenkised pfionai pstAINBS) in abkid acélql425|en@yhonY1ami@e(ATC3
Such a3¢BSELLDEG b FHE 2020 Eéé?fibé‘@p%bfaihé’@aﬁé@? Us7s Eh5ach

activa are I nstance nor na Oé eve oml%to 24%
by wei @nhd, nnneeameﬁheéﬁbepzeneﬁvleheeaﬁeo RS br 2R aBFSTY 1 oRF 2OERYL 149% by

vwei ght cpfribe eRAPPPSshERNasABOEBLILER! iRNBhrbpeaRdPEBENt SaPpEi€stion
Suppr essor exenpllfled by silicones, and silica-silicone m xtures.

Silicontd’ Q% A7 b general ly represented by al kyl at ed pol ysi |l oxane material s.
while silica is normall'y used in finely divided forns exenplified by silica

aer ogel sp And el 0ge) Se SR QQrP&hOPh&éx‘:Jfécﬁér&;l lﬁﬂa’f%)rré(cﬁ’eét These

naterlals can be 1 ncorporated as particulates In e_suds squressor
i s advhRYabeoes| fXom| egs'é‘Bl 4% n'EbrW%’BEd POre %‘E‘é‘l‘e%ﬂ% bfEom 13

wat er - I8 $ PEK& | Prefealbsy antbml 2y O 4311 by cee Bght VEf deter gomipos ipbsmeabl e
carrier. Alternatively the suds suppressor can be dissolved or dispersed in
a liquid carrier and applied by spraying on to one or nore of the other
conponemsother optional ingredient is a suds suppressor, exemplified

by silicones, and silica-silicone mixtures. Silicones can be
generally represented by alkylatéd polysiloxane materials while
silica is normally used in finely divided forms exemplified by
silica aerogels and xerogels and hydrophobic silicas of various
types. These materials can be incorporated as particuiates in
which the suds suppressor is advantageously releasably
incorporated in a water-soluble or water-dispersible,
substantially non-surface-active detergent impermeable carrier.
Alternatively the suds suppressor can be dissolved or dispersed
in a ligquid carrier and applied by spraying on to one or more

"of the other components.

As mentioned above, useful silicone suds controlling agents
can comprise a mixture of an alkylated_siloxaﬁe, of the type
referredfio hereinbefore, -and solid silica. Such mixtures are
prepared by affixing the silicone to the surface of the solid
silica. A preferred silicone suds controlling agent is
represented by a hydrophobic silanated (most preferably
trimethyl-silanated) silica having a particle size in the range
from 10 millimicrons to 20 millimicrons and a specific surface
area above S0 m2/g intimately admixed with dimethyl silicone
fluid having a molecular weight in fhe.range from about 500 to

Tthhwﬂthum
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As mentioned above, useful silicone suds controlling agents can conprise a

m xtur-e Qf an .al kyl ated sil oxane, of the type referred to hereinbefore, and

solid si MoK ch ni xtures are prepared by affixing the siBGHEH40MT6; he
surface of the solid silica. A preferzeed silicone suds controlling agent
represented by a hydrophobic silanated (nost preferably

trinmet )_silica. haV|n p e size_in_t

w11 rrehee 888600 1 AR EReaSheaftFesudrracs: FnaRadonal 88 el g
i nti madl framinabeut w.th tonabdyt 3i2icone fluid having a nol ecul ar wei ght
in the range from about 500 to 20 about 200,000 at a weight ratio of
silicone to silanated silica of fromabout 1:1 to about 1:2. A preferred
si | i cone® SRRREQTIRA oF 1} HEPRYePinds sComtEPDLERT| AdeAkt 46| diaciesed. iy s,

Pat entpar 8381602 . e X AEI Past i patent y3 V-3 5] pé7§ udsoﬁueiar ﬁaseiauaaglyhe

sel f - enulg Iyln silicone suds_sup essoif ef # gﬁrnan é

Appl i CHTTOH Dﬁ‘fgs PR SR hTLrF S hedt ApT 28BS ’flnﬁnsé afighe B¥ §uch a
conpoumwprBQEDEBVldesmwmbedaihyGenmamabayemtonpﬁmﬂcibnnnngTOﬂhlch is a
silox SyElS PEHPPr ESHRT I hed ve are
norna Yy enﬁﬁﬂied at eve S P$lf?§n1g 00196§9 %ﬁgﬁ £ Q? sﬁ@? %he
conposFERRAHNG r%ﬁeﬂ%ﬁﬁﬁAfr?ﬁﬁ@ﬁ!ﬂ%@lby1®U®§1%k1§hfrOWhBOVnGBFBbFEt|on of
the sudsidWdid i@rsiloxdmefFIpdby é@ﬁ?ﬁ@ﬁeﬁeparate particul ates, and this
permts the inclusion therein of other suds controlling materials such as
C20-C24 fatty acids, microcrystalline waxes and hi gh MN copol ymers of

S

et hyl ené‘@iw%rﬂ#mm?pm deschellvéd chbowel| aret harma Sky aevploped affect

the digpessd tﬁf'fﬂoﬂfoté"@lm&'?(% J,?CJ?& Sof Ofnd OLGhPPs $HEEN SUdS

nodi fyi ng £art|cul ates are d| sc
et al RYEfeqailniIg@m &.@ky wyolt by weight. The incorporation of

the suds modifiers is preferably made as separate partlculates,
and this permits the inclusion therein of other suds
controlling materials such as C20-C24 fatty acids,
microcrystalline waxes and'high MW copolymers of ethylene oxide
and propylene oxide which would otherwise adversely affect the
dispersibility of the matrix. Techniques for forming sﬁch suds
modifying particulates are disclosed in the previously
mentioned Bartolotta et al U.S. Patent No. 3,933,672.

Other usgfdl polymeric materials are the polyethylene -
glycols, particularly those of molecular weight 1000-10000”
more particularly 2000 to 8000 and most preferably about 4000.
These are used at levels of from 0.20% to 5% more preferably
from 0.25% to 2.5% by weight. These polymers and the
previousI9 mentioned homo- or co-polymeric polycarboxylate
salts are valuable for improv1ng whiteness maintenance, fabric
ash depositioﬁ, and cleaning performance on clay, proteinaceous
and oxidizable soils in the presence of transition metal '

impurities.

Soil release agents useful in compositions of the present
invention are conventionally copolymers or terpolymers of
terephthalic acid with ethylene glycol and/or propylene glycol

TthhxﬂﬁwBum Replaced
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Ot her usefuul polymeric materials are the polyethylene glycols, particularly

t hose -of, @ﬁgl,ar wei ght 1000- 10000, nore particularly 20 and
nost pre gﬁg y about 4000. These are used at |evels of frg§¥ .%ﬁ@@ﬁ% 5%

more preferably fromO0.25%to 2.5% by*wei ght. These pol ymers and the
previously mentioned homp- or co-polyneric polycarboxylate salts are

val uahl e 0 i NRLOVING SRR BN NiBeaRSres forduen b darasd tdan, and

cl eaning per#ornpnce on clay,. protejnacequs d oxi |zat)Jélre1_1t qhés in the

pr esertis@¥osedndt tthm ‘F@'E‘%f{"]r -’r’t%%‘.f Us%ilfaar}reé'fre ‘ad és AM in
conposj$i Pfso And ERuRsFEaNtPUbVisHéd rPattent ApElicatidd Waopbl 37®rs or
terpolynmers of terge hal i ¢ acj ] I / lene

gl ycol‘:}/33 : _21A lﬁﬁszsnﬁﬁ%rq%%%%%%m g@&%.%a%p‘%/es no?élgﬁg%h B%Hp{/wnecfs are
di scl azrexl 038 thes crofdymabasi gned US Patent Nos. 4116885 and 4711730 and
Eur opean Published Patent Application No. 0 272 033. A particular preferred

(G er TR D o4t BED B hed el Bae.
H) 0. 2HX S 6REFler3FH0. d575vhere PEG is -(OCerr]Herr])O,POis
(O] ergldF&TeRd i nd(de s, (o eis | HheyrddiOand B0y efpeosg gtopr e

modi fi ed pol yesters as Tandom copol yners of 'di methyl terephta ate, djnethyl
sul foi sophtal ate, ethylene glycol and 1-2 propane diol, the end groups

consi st i L PridEy idde Al didHReNEaad $@1%§@w®g idahddm NBBEL Batdys Of
et hyl ene <i:; ycol “and/ or propane-djol. hf) t tgéai I‘?iht%l gbt ai r}_-awgol mer
cappecPfat WW%&W@&%%ﬂZ%H’E%t@Y uﬁgi iRqRRka3ke 9t e'ﬂ%/esent _
contexgly®sl aid sp+adl mepmdneredsohereie emd |gimups darepipatding sul phobenzoat e
O OUPSor RNENEY - of WRL SN NIBICe UAd Dcdiiber 111711 Hirlo GPREL ¢

ethylene glycol and/or propane-diol. The target is to obtain a

polymer capped at both end by sulphobenzoate groups, '

"primarily", in the present context most of said copolymers

herein will be end-capped by sulphobenzoate .groups. However,

some copolymers will be less than fully capped, and therefqre

- their end groups may consist of monoester of ethylene glycol
and/or propane 1-2 diol, thereof consist "secondarily" of such

species.

The selected polyesters herein contain about 46% by weight of
dimethyl terephtalic acid, about 16% by weight of propane -1.2
diol, about 10% by weight ethylene glycol about 13% by weight
of dimethyl sulfobenzoid acid and about 15% by weight of
sulfoisophtalic acid, and have a molecular weight of about
3.000. The polyesters and their method of preparation are
described in detail in EPA 311 342.

Certain polymeric materials such as polyvinyl pyrrolidones
typically of MW 5000-20000, preferably 10000-15000, also form
useful agents in preventing the transfer of labile dyestuffs

between fabrics during the washing process.
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their end groups may consi st of nonoester of ethylene glycol and/or propane

1-2 diolwodapugnf consist "secondarily" of such species. Thﬁnﬁﬁ%ﬁﬁhﬁd
pol yesters herein contain about 46% by wei ght of dinethyl terephtalic acid,

about 16% by wei ght of propane -1.2 %l , about 10% by wei ght et hyl ene

gl ycol about 13% by wei ght of dinethyl sulfobenzoid acid and about 15% by
wei ght afappild it Bld adeits aanl dbse e "hhesrparaved ghvtef about 3. 000.
The pol yesters and t hejr. met hod of‘$Q§$qéatiQQ%a£e describgd in detail in
EPA 30EEeRgent GAMBPSH ARG i1 ATETTAICE h B st 0% BXFFS  pyrrol i dones

t ypi caidvwerstfiodV 5He<d) Gifents alay die yilG@Ogonic0o0, oxgani¢ oim tgpéul agents
I n preventing - r | f | uring the
was hi %’cffr aggf’s% %fé%%bﬁﬁn%%ﬁéﬁﬁé%gﬁﬁe%%i ai SO %gé&l:%?:%?por ated -

i nto dutargyahisPRaRtiin FRATL ARDr&Rhce WIS IPEI@nEOfReRERT ON.
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as di swines 1 2 +C1@B-qualteARAy anindiRiB Galts 3ante ahisclhesed conbEPeB+ON wWith .
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p B PR, F 0 WIO AT SR & Ao SR T I TR0 242 010,

Ot her AisTlasest gahiEP1Bnft afieiP of PEAT USFYLRTAARIS L Bpgredien®® high
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bei ng cadded 1@6.a dry m xed conponent to the remai nder of the

Levels of smectite clay are normally in the range from 5% to
20%, more prefefabiy from 8% to 15% by weight with the material
being added as a dry mixed component to the remainder of the
formulation. Organic fabric softening agents such as the
water-insoluble tertiary amines or di-long-chain amide
materials are incorporated at levels of from 0.5% to 5% by

.weight, normally from 1% to 3% by weight_whilst the high’
molecular weight polyethylene oxide materials and the water-
soluble cationic materials are added at levels of from 0.1% to
2%, normally from 0.15% to 1.5% by weight. These materials are

" normally added to the spray dried portion of the composition,
although in some instances it may be more convénient to add
them as a dry mixed particulate, or spray them as a molten
liquid on to other solid components of the composition.

.
tal

MAKING PROCESS

Compositions according to the present invention can be made'
via a variety of methods including dry mixing, spray drying,
agglomeration and granulation and combinations of any of these
techniques. The compositions according to the present invention
can be prepared with different bulk densities, from

~ This Sheet Has Been Replaced -



formul ation. Organic fabric softening agents such as the water-insoluble
tertiary am nes or di-long-chain amde materials are incorporated at |evels
of fromWOSA2475% by weight, normal I’y from 1% to 3% by wePGRUSMIPOI t he
hi gh nol ecul ar wei ght pol yet hyl ene osikde nmaterials and the water- soluble
cationic materials are added at |levels of fromO0.1%to 2% normally from
0.15%to 1.5%by weight. These materials are nornmally added to the spray

dri ed geovendriapR 1 joa 2auHEes IRHASHCTR 800 i Gt Leshed Saneentdased” nay be nore
converﬁﬁau&g dd &.hemeds 22 vk dened thardbond @owg/Q) .spray themas a
nmolten liquid on to other solid conponents of the conposition. MAKING
PROCESS Conpositions according to the present invention can be nmade via a
vari ety of nmethods including dry mxing, spray drying, aggloneration and
granul ati on_and conbi nations of any of these techniques. The conpositions
accor&%‘-ﬁ%&% the present invention can be prepared with different bul k
densities, from 23 conventional granular products to so-called

E)C(OﬂCféQ&.{iaL qd" pr @9%!(‘55&1::6:: céhraiihg B ndl P Wirke, dara.alow sanbweoﬁ%&{glea FerEx.aaPl tes
anpl e sol ution . con of w ne. of a solution
of hydrogen per oxf"{fg" eLL/5:P 5677‘!(}@ 15\? %ke’f'g‘?{t"ya‘%{nﬁ‘ o cife Le ‘&/&i’t‘?f"' in one case
1 g of succinic aafhydridetemddmahatier gaset heof suspiclangydyides and: ! ml of éralksg/ dr i des
and 1 m of "passuﬁgﬁﬁmamaxﬂ ‘iﬁx@ﬂﬁ:ﬁ,ﬂm witeB'3 {AY 4N B?iﬂgsor rs and

having filtered bot trons wt ect rophot onet er ance of
the solution at 38WulARSWEDH %ﬂ’&ﬁﬁ%‘ﬂm"&&'é?‘iﬁﬁgfhﬂ*@ qfshe %RM“P?Q atdQdrms with
|'i pase W V39 readurét) 28seNIR INBADIloWingfesdlfd0 N 1.781
2.944 The data indicated above are an average of four experinents each. To
note that all experinents have provided extrenely accurate results with

smal |l fluctuations with lipase without lipase
ABSORBANCY (at 300 nmi} 1.781 © 2,944

- The data indicated above are an average of four experiments each. To note that
all expériments have provided extremely accurate results with small fluctuations

-only on the second decimal number.

The results show a much stronger decoloration of the wine solution {40%
lower absorbancy) when hipase 1s present. They indirectly confirm the existence

of a pretty strong activation phenomenon.

Example 2 To a solution contaiming 5 mi of wine. 10 mi of a solution of hydrogen peroxide
(35% acuve by weight) and 50 ml ofwater, in one case 1 g of succinic
anhydrides and in antoher case 1 g of succinic anhydrides and 0.3g of lipase in
granulates was added. After having waited ‘14 hours and having filtered both
solutions, with 3 spectrophotometer the absorbancy of the solution around 310
nm was measured (in correspondence of the absorbancy peak) observing the

foliowing results :

with lipase without lipase
ABSORBANCY (at 310 nm) 1.055 1.624

~ The data indicated above are the average of four experiments each. The

accuracy among expenments has been the same of previous experiment.
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only on the second deci mal nunber. The results show a much stronger

decol or ajy ? Qaneisyt he wine solution (4Q% | ower absorbancyl . I(!léb?/ﬁﬁﬁsi S
gresent. They Indirectly confirmthe existence of a pretty strong
activation phenonenon. Exanple 2 24 To a solution containing 5 m of
wine. 10 mM of a solution of hydrogen peroxide (35% active by weight) and
50 m ofwater. in one case 1 g of succinic anhydrides and in antoher case 1
‘g of succinic anhydrides and 0.3g of |ipase in granul ates was added. After
“havi ng. wai ted 14 Hdwresuitsghdvaaimughisirongar deicaiasatipnsef|the vinessolugipn 3556
spectrophot onet er &J:)é‘r £Q§£5&%P%epf.pak@e pHEdeHt. Im%%mw cAdfhi Hie WRSteREAS
ured on correspon ence o he absorbancy peak) serving the follow ng
resul ts wth |ipaséa pretty strongiacHyAtPN PRYRENHBSORBANCY (at 310 nmi

1. 055 : 1. 624 The data indicated above are the average of four
. experlnents each. _The accurac a
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accuracy among experiments has been the same of previous experiment.

Again, the results show a much stronger decoloration of the wine solution
(25% lower absorbancy) when lipase is present. They indirectly confirm the

existence of an activation phenomenon.

Exemple 4 To a solution containing 5 mi of wine, 10 ml of a solution of hydrogen peroxide

o (35% active by weight) and 50 ml of water in one case 1 g of maleic
-anhydrides and in another case 1 g of maleic anhYdrides and 0.3 g of lipase in
granules was added. After having waited 14 hours and having filtered both
solutions, with a spectrophotometer the absorbancy of the soiution around 312
nm was measured (in correspondence of the absorbancy peak) observing the

following results :

with lipase without lipase
ABSORBANCY (at 312 nm 1.864 2.050

The data indicated above are an average of two experiments each. All
experiments have provided extremely accurate resuits with small fluctuations

only on the third decimal number
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" The data indicated above are an average of two experiments each. All
experiments have provided extremely accurate results with small fluctuations

only on the third decimail number.

Again, the results show a stronger decoloration of the wine solution {10%
lower absorbancy) when lipase is present, indirectly confirming the existence of

an activation phenomenon.

Also stain removal tests on wine, coffee and tea with different formulations have confirmed_ these

results.
They have in fact highlighted a significantly improved stain removal result for formulations

containing lipase and an anhydnde source.

s

Example 6 -

SINGLE VARIABLE LAUNDRY TESTS OF THE FORMULA WiTH AN ANHYDRIDE SOURCE AND LIPASE VERSUS THE ONE

WITH AN ANHYDRIDE SOURCE WITHOUT LIPASE

Avs. A"

Cieaning of collars and cuffs . -0.8
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I ovT/er absor bancy) when lipase is present, -indirectly confirmng the

exy st engﬁa&! actl vation phenonenon. AI so stain renoval Hb4o i ne,
cof f ee ith different fornulati ons have confirned ese resul-ts.
They have in fact highlighted a signiZé cantly inproved stain renoval result
for formulations containing |ipase and an anhydri de source. Exanple 6
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t est eGrnisRsivel S gob® Prebisfontafd dcddrati ts indicate that there is a small, but
visible difference between the renmoval delivered by the two products.
Results from1l.1 to 2.0 units indicate that the tw products deliver
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CLAI
' units mducate that there is a small, but visible difference between the removal delivered by the

two products. Results from 1.1 to 2.0 units indicate that the two products deliver removal that
are clearly different and easily detectable by evesight. Positive results indicate better removal for

the first product.
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1. . Detergent conposition or additive containing a |ipase enzyne and/ or
enzyne %hgﬁassterase activity, an anhydride and a source of hvdrogen

per oxi d€,” S conposition having a bl each activation ef f 8CA/ 1040 t er gent
conposition or additive according claim1 wherein the anhydride is

hi ghly active pol ymer containing affiydridic residues. ThisS - ﬂmm
conposition or additive according to claim2 wherein t I E“H

co- pol yner containig& mal ei ¢ anhydride and acrylic acid i '
Det er gent conposi tCldHM8r addi tive according to any of the preceding clains
wherein the enzyne is present in an anmount so that the final conposition
"has a,lip i Z N4 [ ; ) ULng,: ride is
proselt | Dekerget R ey oR LT LYS, srtadtiinly o dipedt SaYME,
present i @n&d SXmeRFY MG NSorIggesterpsee Ag&dvisynpasi anbydsidgdand ve
accor di ng sbaraey oFf hiylde-oiferr plirtk idledi ¥a i\dh eoRipdsiike ohdhia®idg @Nbieach
'surfactan%c%ovg n- |%§1% iyrfactant is 1:1 to 10:1. 6. Use of detergent
conposi.ti on or a8" Sr& cording to any of the preceding clains for bleach
‘activation. 7. Use of detergent conposition or additive according to clains
1-5 for bbaaeRgdhe $Rpositidididd aRdieivel doseeriidg @b @1gageyr emval . 8.
Use of -detergent conposition or ,additive according to any of the clains 1-5
wherein t K e%&&ﬁo§PFiéﬁh8Pr&€Giﬂ§Vé hdghlyopshiye BR1NEern§oRtaLNBEIWeEN

7.0 and lanfiydwidie tleeidaws.cycle. 28 9. Detergent conposition or
additive containing a |lipase enzyne and/or enzynme havi ng esterase activity,

a source of hydrogen
3. Detergent composition or additive according to claim 2

wherein the polymer is a co-polymer containing maleic
. anhydride and acrylic acid residues.

4. Detergent composition'or additive according to any of the
preceding claims wherein the enzyme is present in an amount
so that the final composition has a lipolytic enzyme activity
of from 10 to 0.005 LU/mg, the anhydride is present in an
amount of 0.1-10% and the source of hydrogen peroxide is
present in an amount of 5%-80%.

S. Detergent composition or additive according to any of the
preceding claims wherein the ratio anionic surfactant to non-
ionic surfactant is 1:1 to 10:1.

6. Use of detergent composition or additive according to any of
the preceding claims for bleach activation.

7. Use of detergent composition or additive according to claims
1-5 for bleachable soil, in addition to triglyceride or

grease removal.

8. Use of detergent composition or additive according to any of
the claims 1-5 wherein the compésition or additive is a 1%
solution having a pH between 7.0 and 11.0 during the wash

cycle.
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"T{e'and a bleach precursor particle containing as a binder and/or as a
hi ghly active pol yner having anhydridic re

POSition or additive according to claim?9 mheﬁtﬁﬂﬁﬁﬂgiﬁfeach
TAED. 28

Detergent composition or additive containing a lipase enzyme
and/or enzyme having esterase activity, a source of hydrogen
peroxide and a bleach precursor particle containing as a
binder and/or as a coating agent a highly active polymer

having anhydridic residues.

10. Détergent cdmpositioﬁ or additive according to claim 9
.wherein the bleach precursor is TAED.
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